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C C S 

Circular 
China Classification Society 

（2010） Circ. no. 31 Total no.31 

02/06/2010 (Total of 4+annex) 

 
Attain: Relevant departments of the Headquarters of CCS, the Society’s surveyors, Plan 
Approval Centers, related shipowners, ship management companies, shipyards and 
designers. 
 

Notice on list of IMO requirements which will enter into 

force during the second half of this year  

(1 July 2010 to 31 Dec. 2010) 

 

There are 26 IMO requirements which will enter into force during the second half of this 
year (1 July 2010 to 31 Dec. 2010), most of which are mandatory requirements under 
SOLAS Convention、MARPOL Convention and LL Convention. Please see attached 
Table 1. 
 
CCS had been authorized by flag state administrations of 28 countries or regions to 
perform statutory surveys under these conventions for the ships flying their flags at 
present. Therefore CCS will implement the resolutions in Table 1 in relevant statutory 
surveys. Additional requirements of relevant flag state administrations, if any, will be 
circulated in due cource. Any CCS additional arrangements for these resolutions will 
be issued by other relational documents such as CCS circular、surveyor’s instruction 
and IACS UI etc. . 
 
The resolutions in Table 1 can be brown the English version according to the link. 
  
 
 
 
 
 
 
Should you have any question during the implementation of the Circulars, please contact: 
Technical Management Dept. of the Headquarters. 
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Table 1 

No. 
 

Resolution  
 

title valid from 
1 MEPC.176(58) 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  

2010-07-01 

2 MEPC.177(58) AMENDMENTS TO THE TECHNICAL CODE ON CONTROL OF EMISSION OF 
NITROGEN OXIDES FROM MARINE DIESEL ENGINES  

2010-07-01 

3 MSC.201(81) 
(SOLAS II-2) 

ADOPTION OF AMENDMENTS TO THE INTERNATIONAL CONVENTION FOR THE 
SAFETY OF LIFE AT SEA, 1974, AS AMENDED  

2010-07-01 

4 MSC.201(81) 
(SOLAS III) 

ADOPTION OF AMENDMENTS TO THE INTERNATIONAL CONVENTION FOR THE 
SAFETY OF LIFE AT SEA, 1974, AS AMENDED  

2010-07-01 

5 MSC.201(81) 
(SOLAS IV) 

ADOPTION OF AMENDMENTS TO THE INTERNATIONAL CONVENTION FOR THE 
SAFETY OF LIFE AT SEA, 1974, AS AMENDED 

2010-07-01 

6 MSC.201(81) 
(SOLAS V) 

ADOPTION OF AMENDMENTS TO THE INTERNATIONAL CONVENTION FOR THE 
SAFETY OF LIFE AT SEA, 1974, AS AMENDED  

2010-07-01 

7 MSC.206(82) ADOPTION OF AMENDMENTS TO THE INTERNATIONAL CODE FOR FIRE SAFETY 
SYSTEMS (FSS CODE) 

2010-07-01 

8 MSC.207(81) ADOPTION OF AMENDMENTS TO THE INTERNATIONAL LIFE-SAVING APPLIANCE 
(LSA) CODE  

2010-07-01 

9 MSC.216(82) 
Annex3(SOLA
S/II-1) 

ADOPTION OF AMENDMENTS TO THE INTERNATIONAL CONVENTION FOR THE 
SAFETY OF LIFE AT SEA, 1974, AS AMENDED  

2010-07-01 
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10 MSC.216(82) 
Annex3(SOLA
S/II-2) 

ADOPTION OF AMENDMENTS TO THE INTERNATIONAL CONVENTION FOR THE 
SAFETY OF LIFE AT SEA, 1974, AS AMENDED  

2010-07-01 

11 MSC.216(82) 
Annex3(SOLA
S/III) 

ADOPTION OF AMENDMENTS TO THE INTERNATIONAL CONVENTION FOR THE 
SAFETY OF LIFE AT SEA, 1974, AS AMENDED  

2010-07-01 

12 MSC.217(82) ADOPTION OF AMENDMENTS TO THE INTERNATIONAL CODE FOR FIRE SAFETY 
SYSTEMS  

2010-07-01 

13 MSC.267(85) ADOPTION OF THE INTERNATIONAL CODE ON INTACT STABILITY, 2008 (2008 IS 
CODE)  

2010-07-01 

14 MSC.269(85) 
(SOLAS/II-1) 

ADOPTION OF AMENDMENTS TO THE INTERNATIONAL CONVENTION FOR THE 
SAFETY OF LIFE AT SEA, 1974, AS AMENDED  

2010-07-01 

15 MSC.269(85) 
(SOLAS/II-2) 

ADOPTION OF AMENDMENTS TO THE INTERNATIONAL CONVENTION FOR THE 
SAFETY OF LIFE AT SEA, 1974, AS AMENDED  

2010-07-01 

16 MSC.270(85) ADOPTION OF AMENDMENTS TO THE PROTOCOL OF 1988 RELATING TO THE 
INTERNATIONAL CONVENTION ON LOAD LINES, 1966, AS AMENDED 

2010-07-01 

17 MSC.272(85) ADOPTION OF AMENDMENTS TO THE INTERNATIONAL LIFE-SAVING APPLIANCE 
(LSA) CODE  

2010-07-01 

18 MSC.273(85) ADOPTION OF AMENDMENTS TO THE INTERNATIONAL MANAGEMENT CODE FOR 
THE SAFE OPERATION OF SHIPS AND FOR POLLUTION PREVENTION 
(INTERNATIONAL SAFETY MANAGEMENT (ISM) CODE)  

2010-07-01 

19 MSC.274(85) ADOPTION OF AMENDMENTS TO THE REVISED RECOMMENDATION ON TESTING 
OF LIFE-SAVING APPLIANCES (RESOLUTION MSC.81(70))  

2010-07-01 
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20 MEPC.180(59) AMENDMENTS TO THE SURVEY GUIDELINES UNDER THE HARMONIZED SYSTEM 
OF SURVEY AND CERTIFICATION FOR THE REVISED MARPOL ANNEX VI  

2010-07-01 

21 MEPC.181(59) 2009 GUIDELINES FOR PORT STATE CONTROL UNDER THE REVISED MARPOL 
ANNEX VI  

2010-07-01 

22 MEPC.182(59) 2009 GUIDELINES FOR THE SAMPLING OF FUEL OIL FOR DETERMINATION OF 
COMPLIANCE WITH THE REVISED MARPOL ANNEX VI  

2010-07-01 

23 MEPC.183(59) 2009 GUIDELINES FOR MONITORING THE WORLDWIDE AVERAGE SULPHUR 
CONTENT OF RESIDUAL FUEL OILS SUPPLIED FOR USE ON BOARD SHIPS  

2010-07-01 

24 MEPC.184(59) 2009 GUIDELINES FOR EXHAUST GAS CLEANING SYSTEMS  2010-07-01 

25 MEPC.185(59) GUIDELINES FOR THE DEVELOPMENT OF A VOC MANAGEMENT PLAN  2010-07-01 

26 MEPC.141(54) AMENDMENTS TO THE ANNEX OF THE PROTOCOL OF 1978 RELATING TO THE 
INTERNATIONAL CONVENTION FOR THE PREVENTION OF 
POLLUTION FROM SHIPS, 1973 

1、2007-08-01 
2、Reg.12A shall 
apply to ships 
delivered on or after 1 
August 2010 too. 

 

(Rev. 6.2 20100101–1/1) 
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RESOLUTION MEPC.176(58) 
Adopted on 10 October 2008 

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  

(Revised MARPOL Annex VI)  

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, 

NOTING article 16 of the International Convention for the Prevention of Pollution from 
Ships, 1973 (hereinafter referred to as the “1973 Convention”), article VI of the Protocol of 1978 
relating to the International Convention for the Prevention of Pollution from Ships, 1973 (hereinafter 
referred to as the “1978 Protocol”) and article 4 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 (herein after referred to as the “1997 Protocol”), which together specify the 
amendment procedure of the 1997 Protocol and confer upon the appropriate body of the Organization 
the function of considering and adopting amendments to the 1973 Convention, as modified by the 
1978 and 1997 Protocols, 

NOTING ALSO that, by the 1997 Protocol, Annex VI entitled Regulations for the Prevention 
of Air Pollution from Ships is added to the 1973 Convention (hereinafter referred to as “Annex VI”), 

HAVING CONSIDERED the draft amendments to MARPOL Annex VI, 

３.       ADOPTS, in accordance with article 16(2)(d) of the 1973 Convention, the amendments to 
Annex VI, the text of which is set out at Annex to the present resolution; 

2.        DETERMINES, in accordance with article 16(2)(f)(iii) of the 1973 Convention, that the 
amendments shall be deemed to have been accepted on 1 January 2010, 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 per cent 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 the 1973 
Convention, the said amendments shall enter into force on 1 July 2010 upon their acceptance in 
accordance with paragraph 2 above; 

4.        REQUESTS the Secretary-General, in conformity with article 16(2)(e) of the 1973 Convention, 
to transmit to all Parties to the 1973 Convention, as modified by the 1978 and 1997 Protocols, 
certified copies of the present resolution and the text of the amendments contained in the Annex; 
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5.          REQUESTS FURTHER the Secretary-General to transmit to the Members of the Organization 
which are not Parties to the 1973 Convention, as modified by the 1978 and 1997 Protocols, copies of 
the present resolution and its Annex; and 

6.        INVITES the Parties to MARPOL Annex VI and other Member Governments to bring the 
amendments to MARPOL Annex VI to the attention of shipowners, ship operators, shipbuilders, 
marine diesel engine manufacturers, marine fuel suppliers and any other interested groups. 
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ANNEX 

REVISED MARPOL ANNEX VI 

Regulations for the Prevention of Air Pollution from Ships 

CHAPTER I 

GENERAL 

Regulation 1 
Application 

The provisions of this Annex shall apply to all ships, except where expressly provided otherwise in 
regulations 3, 5, 6, 13, 15, 16 and 18 of this Annex. 

Regulation 2 
Definitions 

For the purpose of this Annex: 

1           Annex means Annex VI to the International Convention for the Prevention of Pollution from 
Ships 1973 (MARPOL), as modified by the Protocol of 1978 relating thereto, and as modified by the 
Protocol of 1997, as amended by the Organization, provided that such amendments are adopted and 
brought into force in accordance with the provisions of article 16 of the present Convention. 

2 	 A similar stage of construction means the stage at which: 

.1 	 construction identifiable with a specific ship begins; and 

.2 	 assembly of that ship has commenced comprising at least 50 tons or one per cent of 
the estimated mass of all structural material, whichever is less. 

3           Anniversary date means the day and the month of each year which will correspond to the date 
of expiry of the International Air Pollution Prevention Certificate. 

4          Auxiliary control device means a system, function, or control strategy installed on a marine 
diesel engine that is used to protect the engine and/or its ancillary equipment against operating 
conditions that could result in damage or failure, or that is used to facilitate the starting of the 
engine.  An auxiliary control device may also be a strategy or measure that has been satisfactorily 
demonstrated not to be a defeat device. 

5           Continuous feeding is defined as the process whereby waste is fed into a combustion chamber 
without human assistance while the incinerator is in normal operating conditions with the combustion 
chamber operative temperature between 850°C and 1,200°C. 

6             Defeat device means a device which measures, senses, or responds to operating variables (e.g., 
engine speed, temperature, intake pressure or any other parameter) for the purpose of activating, 
modulating, delaying or deactivating the operation of any component or the function of the emission 
control system such that the effectiveness of the emission control system is reduced under conditions 
encountered during normal operation, unless the use of such a device is substantially included in the 
applied emission certification test procedures. 
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7           Emission means any release of substances, subject to control by this Annex, from ships into 
the atmosphere or sea. 

8           Emission Control Area means an area where the adoption of special mandatory measures for 
emissions from ships is required to prevent, reduce and control air pollution from NOx or SOx and 
particulate matter or all three types of emissions and their attendant adverse impacts on human health 
and the environment.  Emission Control Areas shall include those listed in, or designated under, 
regulations 13 and 14 of this Annex. 

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

10        Gross tonnage means the gross tonnage calculated in accordance with the tonnage measurement 
regulations contained in Annex I to the International Convention on Tonnage Measurements of 
Ships, 1969 or any successor Convention. 

11       Installations in relation to regulation 12 of this Annex means the installation of systems, 
equipment including portable fire-extinguishing units, insulation, or other material on a ship, but 
excludes the repair or recharge of previously installed systems, equipment, insulation, or other 
material, or the recharge of portable fire-extinguishing units. 

12         Installed means a marine diesel engine that is or is intended to be fitted on a ship, including a 
portable auxiliary marine diesel engine, only if its fuelling, cooling, or exhaust system is an integral 
part of the ship.  A fuelling system is considered integral to the ship only if it is permanently affixed 
to the ship.  This definition includes a marine diesel engine that is used to supplement or augment the 
installed power capacity of the ship and is intended to be an integral part of the ship. 

13       Irrational emission control strategy means any strategy or measure that, when the ship is 
operated under normal conditions of use, reduces the effectiveness of an emission control system to a 
level below that expected on the applicable emission test procedures. 

14         Marine diesel engine means any reciprocating internal combustion engine operating on liquid or 
dual fuel, to which regulation 13 of this Annex applies, including booster/compound systems if applied. 

15       NOx Technical Code means the Technical Code on Control of Emission of Nitrogen Oxides 
from Marine Diesel Engines adopted by resolution 2 of the 1997 MARPOL Conference, as 
amended by the Organization, provided that such amendments are adopted and brought into force in 
accordance with the provisions of article 16 of the present Convention. 

16        Ozone depleting substances means controlled substances defined in paragraph (4) of article 1 
of the Montreal Protocol on Substances that Deplete the Ozone Layer, 1987, listed in Annexes A, B, 
C or E to the said Protocol in force at the time of application or interpretation of this Annex.
 

Ozone depleting substances that may be found on board ship include, but are not limited to: 

Halon 1211 Bromochlorodifluoromethane 

Halon 1301 Bromotrifluoromethane 

Halon 2402 1, 2-Dibromo -1, 1, 2, 2-tetraflouroethane (also known as Halon 114B2) 

CFC-11 Trichlorofluoromethane 
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CFC-12 Dichlorodifluoromethane
 
CFC-113 1, 1, 2 – Trichloro – 1, 2, 2 – trifluoroethane 

CFC-114 1, 2 – Dichloro –1, 1, 2, 2 – tetrafluoroethane 

CFC-115 Chloropentafluoroethane 

17       Shipboard incineration means the incineration of wastes or other matter on board a ship, if 
such wastes or other matter were generated during the normal operation of that ship. 

18 	 Shipboard incinerator means a shipboard facility designed for the primary purpose of incineration. 
 
19          Ships constructed means ships the keels of which are laid or which are at a similar stage of 
construction.  

20         Sludge oil means sludge from the fuel oil or lubricating oil separators, waste lubricating oil 
from main or auxiliary machinery, or waste oil from bilge water separators, oil filtering equipment or 
drip trays. 

21        Tanker means an oil tanker as defined in regulation 1 of Annex I or a chemical tanker as 
defined in regulation 1 of Annex II of the present Convention. 

Regulation 3 
Exceptions and Exemptions 

General 

1 	 Regulations of this Annex shall not apply to: 

.1 	 any emission necessary for the purpose of securing the safety of a ship or saving 
life at sea; or 

.2 	 any emission resulting from damage to a ship or its equipment: 

.2.1 	 provided that all reasonable precautions have been taken after the occurrence 
of the damage or discovery of the emission for the purpose of preventing or 
minimizing the emission; and 

.2.2 	 except if the owner or the master acted either with intent to cause damage, or 
recklessly and with knowledge that damage would probably result. 

Trials for Ship Emission Reduction and Control Technology Research 

2           The Administration of a Party may, in co-operation with other Administrations as appropriate, 
issue an exemption from specific provisions of this Annex for a ship to conduct trials for the 
development of ship emission reduction and control technologies and engine design programmes.  
Such an exemption shall only be provided if the applications of specific provisions of the Annex 
or the revised NOx Technical Code 2008 could impede research into the development of such 
technologies or programmes.  A permit for such an exemption shall only be provided to the minimum 
number of ships necessary and be subject to the following provisions: 
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.1 	 for marine diesel engines with a per cylinder displacement up to 30 litres, the duration 
of the sea trial shall not exceed 18 months.  If additional time is required, a 
permitting Administration or Administrations may permit a renewal for one 
additional 18-month period; or 

.2 	 for marine diesel engines with a per cylinder displacement at or above 30 litres, the 
duration of the ship trial shall not exceed 5 years and shall require a progress review 
by the permitting Administration or Administrations at each intermediate survey. A 
permit may be withdrawn based on this review if the testing has not adhered to the 
conditions of the permit or if it is determined that the technology or programme is 
not likely to produce effective results in the reduction and control of ship emissions.  
If the reviewing Administration or Administrations determine that additional time is 
required to conduct a test of a particular technology or programme, a permit may be 
renewed for an additional time period not to exceed five years. 

Emissions from Sea-bed Mineral Activities 

3.1          Emissions directly arising from the exploration, exploitation and associated offshore processing 
of sea-bed mineral resources are, consistent with article 2(3)(b)(ii) of the present Convention, exempt 
from the provisions of this Annex.  Such emissions include the following: 

.1 	 emissions resulting from the incineration of substances that are solely and directly 
the result of exploration, exploitation and associated offshore processing of sea-
bed mineral resources, including but not limited to the flaring of hydrocarbons and 
the burning of cuttings, muds, and/or stimulation fluids during well completion and 
testing operations, and flaring arising from upset conditions; 

.2 	 the release of gases and volatile compounds entrained in drilling fluids and cuttings; 

.3 	 emissions associated solely and directly with the treatment, handling, or storage of 
sea-bed minerals; and 

.4 	 emissions from marine diesel engines that are solely dedicated to the exploration, 
exploitation and associated offshore processing of sea-bed mineral resources. 

3.2       The requirements of regulation 18 of this Annex shall not apply to the use of hydrocarbons 
which are produced and subsequently used on site as fuel, when approved by the Administration. 

Regulation 4 
Equivalents 

1          The Administration of a Party may allow any fitting, material, appliance or apparatus to be 
fitted in a ship or other procedures, alternative fuel oils, or compliance methods used as an alternative 
to that required by this Annex if such fitting, material, appliance or apparatus or other procedures, 
alternative fuel oils, or compliance methods are at least as effective in terms of emissions reductions 
as that required by this Annex, including any of the standards set forth in regulations 13 and 14. 

2            The Administration of a Party which allows a fitting, material, appliance or apparatus or other 
procedures, alternative fuel oils, or compliance methods used as an alternative to that required by 
this Annex shall communicate to the Organization for circulation to the Parties particulars thereof, 
for their information and appropriate action, if any. 
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3             The Administration of a Party should take into account any relevant guidelines developed 
by the Organization pertaining to the equivalents provided for in this regulation. 

4             The Administration of a Party which allows the use of an equivalent as set forth in paragraph 
1 of this regulation shall endeavour not to impair or damage its environment, human health, property, 
or resources or those of other States. 



-114-

CHAPTER II 

SURVEY, CERTIFICATION AND MEANS OF CONTROL 

Regulation 5 
Surveys 

1           Every ship of 400 gross tonnage and above and every fixed and floating drilling rig and other 
platforms shall be subject to the surveys specified below: 

.1 	 An initial survey before the ship is put into service or before the certificate required 
under regulation 6 of this Annex is issued for the first time.  This survey shall be 
such as to ensure that the equipment, systems, fittings, arrangements and material 
fully comply with the applicable requirements of this Annex; 

.2 	 A renewal survey at intervals specified by the Administration, but not exceeding five 
years, except where regulation 9.2, 9.5, 9.6 or 9.7 of this Annex is applicable. The 
renewal survey shall be such as to ensure that the equipment, systems, fittings, 
arrangements and material fully comply with applicable requirements of this Annex; 

.3 	 An intermediate survey within three months before or after the second anniversary 
date or within three months before or after the third anniversary date of the 
certificate which shall take the place of one of the annual surveys specified in 
paragraph 1.4 of this regulation. The intermediate survey shall be such as to ensure 
that the equipment and arrangements fully comply with the applicable requirements 
of this Annex and are in good working order.  Such intermediate surveys shall be 
endorsed on the certificate issued under regulation 6 or 7 of this Annex; 

.4 	 An annual survey within three months before or after each anniversary date of the 
certificate, including a general inspection of the equipment, systems, fittings, 
arrangements and material referred to in paragraph 1.1 of this regulation to ensure 
that they have been maintained in accordance with paragraph 4 of this regulation 
and that they remain satisfactory for the service for which the ship is intended. Such 
annual surveys shall be endorsed on the certificate issued under regulation 6 or 7 of 
this Annex; and 

.5 	 An additional survey either general or partial, according to the circumstances, shall 
be made whenever any important repairs or renewals are made as prescribed 
in paragraph 4 of this regulation or after a repair resulting from investigations 
prescribed in paragraph 5 of this regulation.  The survey shall be such as to ensure 
that the necessary repairs or renewals have been effectively made, that the material 
and workmanship of such repairs or renewals are in all respects satisfactory and that 
the ship complies in all respects with the requirements of this Annex. 

2           In the case of ships of less than 400 gross tonnage, the Administration may establish appropriate 
measures in order to ensure that the applicable provisions of this Annex are complied with. 

3            Surveys of ships as regards the enforcement of the provisions of this Annex shall be carried 
out by officers of the Administration. 
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.1 	 The Administration may, however, entrust the surveys either to surveyors nominated 
for the purpose or to organizations recognized by it. Such organizations shall 
comply with the guidelines adopted by the Organization;① 

.2 	 The survey of marine diesel engines and equipment for compliance with regulation 
13 of this Annex shall be conducted in accordance with the revised NOx Technical 
Code 2008; 

.3 	 When a nominated surveyor or recognized organization determines that the condition 
of the equipment does not correspond substantially with the particulars of the 
certificate, they shall ensure that corrective action is taken and shall in due course 
notify the Administration.  If such corrective action is not taken, the certificate shall 
be withdrawn by the Administration.  If the ship is in a port of another Party, the 
appropriate authorities of the port State shall also be notified immediately.  When 
an officer of the Administration, a nominated surveyor or recognized organization 
has notified the appropriate authorities of the port State, the Government of the 
port State concerned shall give such officer, surveyor or organization any necessary 
assistance to carry out their obligations under this regulation; and 

.4 	 In every case, the Administration concerned shall fully guarantee the completeness 
and efficiency of the survey and shall undertake to ensure the necessary 
arrangements to satisfy this obligation. 

4         The equipment shall be maintained to conform with the provisions of this Annex and no 
changes shall be made in the equipment, systems, fittings, arrangements, or material covered by the 
survey, without the express approval of the Administration.  The direct replacement of such equipment 
and fittings with equipment and fittings that conform with the provisions of this Annex is permitted. 

5            Whenever an accident occurs to a ship or a defect is discovered which substantially affects 
the efficiency or completeness of its equipment covered by this Annex, the master or owner of 
the ship shall report at the earliest opportunity to the Administration, a nominated surveyor, or 
recognized organization responsible for issuing the relevant certificate. 

Regulation 6 
Issue or endorsement of a Certificate 

1          An International Air Pollution Prevention Certificate shall be issued, after an initial or 
renewal survey in accordance with the provisions of regulation 5 of this Annex, to: 

.1 	 any ship of 400 gross tonnage and above engaged in voyages to ports or offshore 
terminals under the jurisdiction of other Parties; and 

.2 	 platforms and drilling rigs engaged in voyages to waters under the sovereignty or 
jurisdiction of other Parties. 

_________________
①   Refer to the Guidelines for the authorization of organizations acting on behalf of the Administration, adopted 

by the Organization by resolution A.739(18), as may be amended by the Organization, and the Specifications 

on the survey and certification functions of recognized organizations acting on behalf of the Administration, 

adopted by the Organization by resolution A.789(19), as may be amended by the Organization. 
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2            A ship constructed before the date of entry into force of Annex VI for such ship’s 
Administration shall be issued with an International Air Pollution Prevention Certificate in 
accordance with paragraph 1 of this regulation no later than the first scheduled dry-docking after the 
date of such entry into force, but in no case later than three years after this date. 

3           Such certificate shall be issued or endorsed either by the Administration or by any person or 
organization duly authorized by it. In every case, the Administration assumes full responsibility for 
the certificate. 

Regulation 7 
Issue of a Certificate by another Party 

1            A Party may, at the request of the Administration, cause a ship to be surveyed and, if satisfied 
that the provisions of this Annex are complied with, shall issue or authorize the issuance of an 
International Air Pollution Prevention Certificate to the ship, and where appropriate, endorse or 
authorize the endorsement of that certificate on the ship, in accordance with this Annex. 

2            A copy of the certificate and a copy of the survey report shall be transmitted as soon as possible 
to the requesting Administration. 

3         A certificate so issued shall contain a statement to the effect that it has been issued at the 
request of the Administration and it shall have the same force and receive the same recognition as a 
certificate issued under regulation 6 of this Annex. 

4           No International Air Pollution Prevention Certificate shall be issued to a ship which is entitled 
to fly the flag of a State which is not a Party. 

Regulation 8 
Form of Certificate 

The International Air Pollution Prevention Certificate shall be drawn up in a form corresponding 
to the model given in appendix I 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. 

Regulation 9 
Duration and Validity of Certificate 

1            An International Air Pollution Prevention Certificate shall be issued for a period specified by 
the Administration, which shall not exceed five years. 

2 	 Notwithstanding the requirements of paragraph 1 of this regulation: 

.1 	 when the renewal survey is completed within three months before the expiry date 
of the existing certificate, the new certificate shall be valid from the date of 
completion of the renewal survey to a date not exceeding five years from the date of 
expiry of the existing certificate; 

.2 	 when the renewal survey is completed after the expiry date of the existing certificate, 
the new certificate shall be valid from the date of completion of the renewal survey 
to a date not exceeding five years from the date of expiry of the existing certificate; 
and 
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.3 	 when the renewal survey is completed more than three months before the expiry 
date of the existing certificate, the new certificate shall be valid from the date of 
completion of the renewal survey to a date not exceeding five years from the date of 
completion of the renewal survey. 

3            If a certificate is issued for a period of less than five years, the Administration may extend 
the validity of the certificate beyond the expiry date to the maximum period specified in paragraph 1 
of this regulation, provided that the surveys referred to in regulations 5.1.3 and 5.1.4 of this Annex 
applicable when a certificate is issued for a period of five years are carried out as appropriate. 

4            If a renewal survey has been completed and a new certificate cannot be issued or placed on 
board the ship before the expiry date of the existing certificate, the person or organization authorized 
by the Administration may endorse the existing certificate and such a certificate shall be accepted as 
valid for a further period which shall not exceed five months from the expiry date. 

5           If a ship, at the time when a certificate expires, is not in a port in which it is to be surveyed, 
the Administration may extend the period of validity of the certificate but this extension shall be 
granted only for the purpose of allowing the ship to complete its voyage to the port in which it is to 
be surveyed, and then only in cases where it appears proper and reasonable to do so. No certificate 
shall be extended for a period longer than three months, and a ship to which an extension is granted 
shall not, on its arrival in the port in which it is to be surveyed, be entitled by virtue of such extension 
to leave that port without having a new certificate.  When the renewal survey is completed, the new 
certificate shall be valid to a date not exceeding five years from the date of expiry of the existing 
certificate before the extension was granted. 

6           A certificate issued to a ship engaged on short voyages which has not been extended under the 
foregoing provisions of this regulation may be extended by the Administration for a period of grace 
of up to one month from the date of expiry stated on it.  When the renewal survey is completed, the 
new certificate shall be valid to a date not exceeding five years from the date of expiry of the existing 
certificate before the extension was granted. 

7            In special circumstances, as determined by the Administration, a new certificate need not be 
dated from the date of expiry of the existing certificate as required by paragraph 2.1, 5 or 6 of this 
regulation. In these special circumstances, the new certificate shall be valid to a date not exceeding 
five years from the date of completion of the renewal survey. 

8           If an annual or intermediate survey is completed before the period specified in regulation 5 
of this Annex, then: 

.1 	 the anniversary date shown on the certificate shall be amended by endorsement to a 
date which shall not be more than three months later than the date on which the 
survey was completed; 

.2 	 the subsequent annual or intermediate survey required by regulation 5 of this Annex 
shall be completed at the intervals prescribed by that regulation using the new 
anniversary date; and 

.3 	 the expiry date may remain unchanged provided one or more annual or intermediate 
surveys, as appropriate, are carried out so that the maximum intervals between the 
surveys prescribed by regulation 5 of this Annex are not exceeded. 

9            A certificate issued under regulation 6 or 7 of this Annex shall cease to be valid in any of the 
following cases: 
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.1 	 if the relevant surveys are not completed within the periods specified under regulation 
5.1 of this Annex; 

.2 	 if the certificate is not endorsed in accordance with regulation 5.1.3 or 5.1.4 of this 
Annex; and 

.3 	 upon transfer of the ship to the flag of another State.  A new certificate shall only be 
issued when the Government issuing the new certificate is fully satisfied that the 
ship is in compliance with the requirements of regulation 5.4 of this Annex. In the 
case of a transfer between Parties, if requested within three months after the transfer 
has taken place, the Government of the Party whose flag the ship was formerly 
entitled to fly shall, as soon as possible, transmit to the Administration copies of 
the certificate carried by the ship before the transfer and, if available, copies of the 
relevant survey reports. 

Regulation 10 
Port State Control on Operational Requirements 

1            A ship, when in a port or an offshore terminal under the jurisdiction of another Party, is 
subject to inspection by officers duly authorized by such Party concerning operational requirements 
under this Annex, where there are clear grounds for believing that the master or crew are not familiar 
with essential shipboard procedures relating to the prevention of air pollution from ships. 

2            In the circumstances given in paragraph 1 of this regulation, the Party shall take such steps as 
to ensure that the ship shall not sail until the situation has been brought to order in accordance with 
the requirements of this Annex. 

3            Procedures relating to the port State control prescribed in article 5 of the present Convention 
shall apply to this regulation. 

4            Nothing in this regulation shall be construed to limit the rights and obligations of a Party 
carrying out control over operational requirements specifically provided for in the present Convention. 

Regulation 11 
Detection of Violations and Enforcement 

1            Parties shall co-operate in the detection of violations and the enforcement of the provisions 
of this Annex, using all appropriate and practicable measures of detection and environmental 
monitoring, adequate procedures for reporting and accumulation of evidence. 

2            A ship to which this Annex applies may, in any port or offshore terminal of a Party, be subject 
to inspection by officers appointed or authorized by that Party for the purpose of verifying whether 
the ship has emitted any of the substances covered by this Annex in violation of the provision of 
this Annex. If an inspection indicates a violation of this Annex, a report shall be forwarded to the 
Administration for any appropriate action. 

3            Any Party shall furnish to the Administration evidence, if any, that the ship has emitted any 
of the substances covered by this Annex in violation of the provisions of this Annex.  If it is 
practicable to do so, the competent authority of the former Party shall notify the master of the ship of 
the alleged violation. 
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4            Upon receiving such evidence, the Administration so informed shall investigate the matter, 
and may request the other Party to furnish further or better evidence of the alleged contravention.  
If the Administration is satisfied that sufficient evidence is available to enable proceedings to be 
brought in respect of the alleged violation, it shall cause such proceedings to be taken in accordance 
with its law as soon as possible. The Administration shall promptly inform the Party which has 
reported the alleged violation, as well as the Organization, of the action taken. 

5              A Party may also inspect a ship to which this Annex applies when it enters the ports or 
offshore terminals under its jurisdiction, if a request for an investigation is received from any Party 
together with sufficient evidence that the ship has emitted any of the substances covered by the 
Annex in any place in violation of this Annex.  The report of such investigation shall be sent to the 
Party requesting it and to the Administration so that the appropriate action may be taken under the 
present Convention. 

6            The international law concerning the prevention, reduction, and control of pollution of the 
marine environment from ships, including that law relating to enforcement and safeguards, in force 
at the time of application or interpretation of this Annex, applies, mutatis mutandis, to the rules and 
standards set forth in this Annex. 
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CHAPTER III 

REQUIREMENTS FOR CONTROL OF EMISSIONS FROM SHIPS 

Regulation 12 
Ozone Depleting Substances 

1            This regulation does not apply to permanently sealed equipment where there are no refrigerant 
charging connections or potentially removable components containing ozone depleting substances. 

2         Subject to the provisions of regulation 3.1, any deliberate emissions of ozone depleting 
substances shall be prohibited. Deliberate emissions include emissions occurring in the course 
of maintaining, servicing, repairing or disposing of systems or equipment, except that deliberate 
emissions do not include minimal releases associated with the recapture or recycling of an ozone 
depleting substance. Emissions arising from leaks of an ozone depleting substance, whether or not 
the leaks are deliberate, may be regulated by Parties. 

3.1          Installations which contain ozone depleting substances, other than hydro-chlorofluorocarbons, 
shall be prohibited: 

.1 	 on ships constructed on or after 19 May 2005; or 

.2 	 in the case of ships constructed before 19 May 2005, which have a contractual 
delivery date of the equipment to the ship on or after 19 May 2005 or, in the absence 
of a contractual delivery date, the actual delivery of the equipment to the ship on or 
after 19 May 2005. 

3.2 	 Installations which contain hydro-chlorofluorocarbons shall be prohibited: 

.1 	 on ships constructed on or after 1 January 2020; or 

.2 	 in the case of ships constructed before 1 January 2020, which have a contractual 
delivery date of the equipment to the ship on or after 1 January 2020 or, in the 
absence of a contractual delivery date, the actual delivery of the equipment to the 
ship on or after 1 January 2020. 

4            The substances referred to in this regulation, and equipment containing such substances, shall 
be delivered to appropriate reception facilities when removed from ships. 

5            Each ship subject to regulation 6.1 shall maintain a list of equipment containing ozone 
depleting substances.① 

6            Each ship subject to regulation 6.1 which has rechargeable systems that contain ozone 
depleting substances shall maintain an Ozone Depleting Substances Record Book.  This Record 
Book may form part of an existing log-book or electronic recording system as approved by the 
Administration. 

7           Entries in the Ozone Depleting Substances Record Book shall be recorded in terms of mass 
(kg) of substance and shall be completed without delay on each occasion, in respect of the following: 
____________________
①   See Appendix I, Supplement to International Air Pollution Prevention Certificate (IAPP Certificate), section 2.1. 
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.1 	 recharge, full or partial, of equipment containing ozone depleting substances; 

.2 	 repair or maintenance of equipment containing ozone depleting substances; 

.3 	 discharge of ozone depleting substances to the atmosphere: 

	.3.1 	 deliberate; and 

	.3.2 	 non-deliberate; 

.4 	 discharge of ozone depleting substances to land-based reception facilities; and 

.5 	 supply of ozone depleting substances to the ship. 

Regulation 13 
Nitrogen Oxides (NOx) 

Application 

1.1 	 This regulation shall apply to: 

.1 	 each marine diesel engine with a power output of more than 130 kW installed on a 
ship; and

 
.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. 

1.2 	 This regulation does not apply to: 

.1 	 a marine diesel engine intended to be used solely for emergencies, or solely to power 
any device or equipment intended to be used solely for emergencies on the ship on 
which it is installed, or a marine diesel engine installed in lifeboats intended to be 
used solely for emergencies; and 

.2 	 a marine diesel engine installed on a ship solely engaged in voyages within waters 
subject to the sovereignty or jurisdiction of the State the flag of which the ship is 
entitled to fly, provided that such engine is subject to an alternative NOx control 
measure established by the Administration. 

1.3         Notwithstanding the provisions of subparagraph 1.1 of this paragraph, the Administration may 
provide an exclusion from the application of this regulation for any marine diesel engine which is 
installed on a ship constructed, or for any marine diesel engine which undergoes a major conversion, 
before 19 May 2005, provided that the ship on which the engine is installed is solely engaged in 
voyages to ports or offshore terminals within the State the flag of which the ship is entitled to fly. 

Major Conversion 

2.1       For the purpose of this regulation, major conversion means a modification on or after 1 
January 2000 of a marine diesel engine that has not already been certified to the standards set forth in 
paragraph 3, 4, or 5.1.1 of this regulation where: 



-122-

.1 	 the engine is replaced by a marine diesel engine or an additional marine diesel 
engine is installed, or 

.2 	 any substantial modification, as defined in the revised NOx Technical Code 2008, is 
made to the engine, or 

.3 	 the maximum continuous rating of the engine is increased by more than 10% compared 
to the maximum continuous rating of the original certification of the engine. 

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. On or after 
1 January 2016, in the case of replacement engines only, if it is not possible for such a replacement 
engine to meet the standards set forth in paragraph 5.1.1 of this regulation (Tier III), then that 
replacement engine shall meet the standards set forth in paragraph 4 of this regulation (Tier II). 
Guidelines are to be developed by the Organization to set forth the criteria of when it is not possible 
for a replacement engine to meet the standards in subparagraph 5.1.1 of this regulation. 

2.3        A marine diesel engine referred to in paragraph 2.1.2 or 2.1.3 shall meet the following standards: 

.1 	 for ships constructed prior to 1 January 2000, the standards set forth in paragraph 3 
of this regulation shall apply; and 

.2 	 for ships constructed on or after 1 January 2000, the standards in force at the time 
the ship was constructed shall apply. 

Tier I 

3          Subject to regulation 3 of this Annex, the operation of a marine diesel engine which is installed 
on a ship constructed on or after 1 January 2000 and prior to 1 January 2011 is prohibited, except 
when the emission of nitrogen oxides (calculated as the total weighted emission of NO2) from the 
engine is within the following limits, where n = rated engine speed (crankshaft revolutions per 
minute): 

.1 	 17.0 g/kWh when n is less than 130 rpm; 

.2 	 45 · n(-0.2) g/kWh when n is 130 or more but less than 2,000 rpm; 

.3 	 9.8 g/kWh when n is 2,000 rpm or more. 

Tier II 

4         Subject to regulation 3 of this Annex, the operation of a marine diesel engine which is 
installed on a ship constructed on or after 1 January 2011 is prohibited, except when the emission 
of nitrogen oxides (calculated as the total weighted emission of NO2) from the engine is within the 
following limits, where n = rated engine speed (crankshaft revolutions per minute): 

.1 	 14.4 g/kWh when n is less than 130 rpm; 

.2 	 44 · n(-0.23) g/kWh when n is 130 or more but less than 2,000 rpm; 

.3 	 7.7 g/kWh when n is 2,000 rpm or more. 
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Tier III 	

5.1        Subject to regulation 3 of this Annex, the operation of a marine diesel engine which is installed 
on a ship constructed on or after 1 January 2016: 

.1 	 is prohibited except when the emission of nitrogen oxides (calculated as the total 
weighted emission of NO2) from the engine is within the following limits, where n 
= rated engine speed (crankshaft revolutions per minute): 

.1.1 	 3.4 g/kWh when n is less than 130 rpm; 

.1.2 	 9 · n(-0.2) g/kWh when n is 130 or more but less than 2,000 rpm; and 

.1.3 	 2.0 g/kWh when n is 2,000 rpm or more; 

.2	 is subject to the standards set forth in subparagraph 5.1.1 of this paragraph when 
the ship is operating in an Emission Control Area designated under paragraph 6 of 
this regulation; and 

.3	 is subject to the standards set forth in paragraph 4 of this regulation when the ship is 
operating outside of an Emission Control Area designated under paragraph 6 of this 
regulation. 

5.2      Subject to the review set forth in paragraph 10 of this regulation, the standards set forth in 
paragraph 5.1.1 of this regulation shall not apply to: 

.1 	 a marine diesel engine installed on a ship with a length (L), as defined in regulation 
1.19 of Annex I to the present Convention, less than 24 metres when it has been 
specifically designed, and is used solely, for recreational purposes; or 

.2 	 a marine diesel engine installed on a ship with a combined nameplate diesel engine 
propulsion power of less than 750 kW if it is demonstrated, to the satisfaction of the 
Administration, that the ship cannot comply with the standards set forth in paragraph 
5.1.1 of this regulation because of design or construction limitations of the ship.   

Emission Control Area 

6           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 III to this Annex. 

Marine Diesel Engines Installed on a Ship Constructed Prior to 1 January 2000 

7.1      Notwithstanding paragraph 1.1.1 of this regulation, a marine diesel engine with a power 
output of more than 5,000 kW and a per cylinder displacement at or above 90 litres installed on 
a ship constructed on or after 1 January 1990 but prior to 1 January 2000 shall comply with the 
emission limits set forth in subparagraph 7.4 of this paragraph, provided that an Approved Method 
for that engine has been certified by an Administration of a Party and notification of such certification 
has been submitted to the Organization by the certifying Administration. Compliance with this 
paragraph shall be demonstrated through one of the following: 
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.1 	 installation of the certified Approved Method, as confirmed by a survey using the 
verification procedure specified in the Approved Method File, including appropriate 
notation on the ship’s International Air Pollution Prevention Certificate of the 
presence of the Approved Method; or 

.2 	 certification of the engine confirming that it operates within the limits set forth in 
paragraph 3, 4, or 5.1.1 of this regulation and an appropriate notation of the engine 
certification on the ship’s International Air Pollution Prevention Certificate. 

7.2       Subparagraph 7.1 shall apply no later than the first renewal survey that occurs 12 months or 
more after deposit of the notification in subparagraph 7.1.  If a shipowner of a ship on which an 
Approved Method is to be installed can demonstrate to the satisfaction of the Administration that 
the Approved Method was not commercially available despite best efforts to obtain it, then that 
Approved Method shall be installed on the ship no later than the next annual survey of that ship 
which falls after the Approved Method is commercially available. 

7.3        With regard to a ship with a marine diesel engine with a power output of more than 5,000 kW 
and a per cylinder displacement at or above 90 litres installed on a ship constructed on or after 1 
January 1990 but prior to 1 January 2000, the International Air Pollution Prevention Certificate shall, 
for a marine diesel engine to which paragraph 7.1 of this regulation applies, indicate that either an 
Approved Method has been applied pursuant to paragraph 7.1.1 of this regulation or the engine has 
been certified pursuant to paragraph 7.1.2 of this regulation or that an Approved Method does not yet 
exist or is not yet commercially available as described in subparagraph 7.2 of this regulation. 

7.4       Subject to regulation 3 of this Annex, the operation of a marine diesel engine described in 
subparagraph 7.1 is prohibited, except when the emission of nitrogen oxides (calculated as the total 
weighted emission of NO2) from the engine is within the following limits, where n = rated engine 
speed (crankshaft revolutions per minute): 

.1 	 17.0 g/kWh when n is less than 130 rpm; 

.2 	 45 · n(-0.2) g/kWh when n is 130 or more but less than 2,000 rpm; and 

.3 	 9.8 g/kWh when n is 2,000 rpm or more. 

7.5        Certification of an Approved Method shall be in accordance with chapter 7 of the revised NOx 
Technical Code 2008 and shall include verification: 

.1 	 by the designer of the base marine diesel engine to which the Approved Method
applies that the calculated effect of the Approved Method will not decrease 
engine rating by more than 1.0%, increase fuel consumption by more than 2.0% 
as measured according to the appropriate test cycle set forth in the revised NOx 
Technical Code 2008, or adversely affect engine durability or reliability; and 	

.2 	 that the cost of the Approved Method is not excessive, which is determined by a 
comparison of the amount of NOx reduced by the Approved Method to achieve the 
standard set forth in subparagraph 7.4 of this paragraph and the cost of purchasing 
and installing such Approved Method.① 	

____________________
①    The cost of an Approved Method shall not exceed 375 Special Drawing Rights/metric ton NOx calculated in 
        accordance with the Cost-Effectiveness formula below: 

Cost of Approved Method · 106 
                               Ce =   

P(kW) · 0.768 · 6000(hours/year) · 5 (years) · ∆ NOx(g/kWh) 
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Certification 	 	

8            The revised NOx Technical Code 2008 shall be applied in the certification, testing, and 
measurement procedures for the standards set forth in this regulation. 

9            The procedures for determining NOx emissions set out in the revised NOx Technical Code 
2008 are intended to be representative of the normal operation of the engine.  Defeat devices 
and irrational emission control strategies undermine this intention and shall not be allowed. This 
regulation shall not prevent the use of auxiliary control devices that are used to protect the engine 
and/or its ancillary equipment against operating conditions that could result in damage or failure or 
that are used to facilitate the starting of the engine. 

Review 

10          Beginning in 2012 and completed no later than 2013, the Organization shall review the status 
of the technological developments to implement the standards set forth in paragraph 5.1.1 of this 
regulation and shall, if proven necessary, adjust the time periods set forth in that subparagraph. 

Regulation 14 
Sulphur Oxides (SOx) and Particulate Matter 

General Requirements 

1           The sulphur content of any fuel oil used on board ships shall not exceed the following limits: 

.1           4.50% m/m prior to 1 January 2012; 

.2 	 3.50% m/m on and after 1 January 2012; and 

.3 	 0.50% m/m on and after 1 January 2020. 

2        The worldwide average sulphur content of residual fuel oil supplied for use on board ships 
shall be monitored taking into account guidelines developed by the Organization.① 

Requirements within Emission Control Areas 

3 	 For the purpose of this regulation, Emission Control Areas shall include: 

.1 	 the Baltic Sea area as defined in regulation 1.11.2 of Annex I, the North Sea as defined 
in regulation 5(1)(f) of Annex V; and 

.2 	 any other sea area, including port areas, designated by the Organization in accordance 
with criteria and procedures set forth in appendix III to this Annex. 

4            While ships are operating within an Emission Control Area, the sulphur content of fuel oil 
used on board ships shall not exceed the following limits: 

.1 	 1.50% m/m prior to 1 July 2010;  

____________________
①   MEPC.82(43), “Guidelines for Monitoring the World-wide Average Sulphur Content of Residual Fuel Oils 
          Supplied for Use On Board Ships”. 
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.2 	 1.00% m/m on and after 1 July 2010; and 

.3 	 0.10% m/m on and after 1 January 2015. 

5           The sulphur content of fuel oil referred to in paragraph 1 and paragraph 4 of this regulation 
shall be documented by its supplier as required by regulation 18 of this Annex. 

6           Those ships using separate fuel oils to comply with paragraph 4 of this regulation and entering 
or leaving an Emission Control Area set forth in paragraph 3 of this regulation shall carry a written 
procedure showing how the fuel oil change-over is to be done, allowing sufficient time for the 
fuel oil service system to be fully flushed of all fuel oils exceeding the applicable sulphur content 
specified in paragraph 4 of this regulation prior to entry into an Emission Control Area. The volume 
of low sulphur fuel oils in each tank as well as the date, time, and position of the ship when any 
fuel-oil-change-over operation is completed prior to the entry into an Emission Control Area or 
commenced after exit from such an area, shall be recorded in such log-book as prescribed by the 
Administration. 

7           During the first twelve months immediately following an amendment designating a specific 
Emission Control Area under paragraph 3.2 of this regulation, ships operating in that Emission 
Control Area are exempt from the requirements in paragraphs 4 and 6 of this regulation and from the 
requirements of paragraph 5 of this regulation insofar as they relate to paragraph 4 of this regulation. 

Review Provision 

8           A review of the standard set forth in subparagraph 1.3 of this regulation shall be completed 
by 2018 to determine the availability of fuel oil to comply with the fuel oil standard set forth in that 
paragraph and shall take into account the following elements: 

.1 	 the global market supply and demand for fuel oil to comply with paragraph 1.3 of 
this regulation that exist at the time that the review is conducted; 

.2 	 an analysis of the trends in fuel oil markets; and 

.3 	 any other relevant issue. 

9         The Organization shall establish a group of experts, comprising of representatives with the 
appropriate expertise in the fuel oil market and appropriate maritime, environmental, scientific, and 
legal expertise, to conduct the review referred to in paragraph 8 of this regulation. The group of 
experts shall develop the appropriate information to inform the decision to be taken by the Parties. 

10         The Parties, based on the information developed by the group of experts, may decide whether 
it is possible for ships to comply with the date in paragraph 1.3 of this regulation.  If a decision is 
taken that it is not possible for ships to comply, then the standard in that subparagraph shall become 
effective on 1 January 2025. 

Regulation 15 
Volatile Organic Compounds (VOCs) 

1            If the emissions of VOCs from a tanker are to be regulated in a port or ports or a terminal or 
terminals under the jurisdiction of a Party, they shall be regulated in accordance with the provisions 
of this regulation. 
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2            A Party regulating tankers for VOC emissions shall submit a notification to the Organization.  
This notification shall include information on the size of tankers to be controlled, the cargoes 
requiring vapour emission control systems, and the effective date of such control. The notification 
shall be submitted at least six months before the effective date. 

3          A Party which designates ports or terminals at which VOCs emissions from tankers are to be 
regulated shall ensure that vapour emission control systems, approved by that Party taking into account 
the safety standards for such systems developed by the Organization①, are provided in any designated 
port and terminal and are operated safely and in a manner so as to avoid undue delay to a ship. 

4            The Organization shall circulate a list of the ports and terminals designated by Parties to other 
Parties and Member States of the Organization for their information. 

5         A tanker to which paragraph 1 of this regulation applies shall be provided with a vapour 
emission collection system approved by the Administration taking into account the safety standards 
for such systems developed by the Organization①, and shall use this system during the loading 
of relevant cargoes. A port or terminal which has installed vapour emission control systems in 
accordance with this regulation may accept tankers which are not fitted with vapour collection 
systems for a period of three years after the effective date identified in paragraph 2 of this regulation. 

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: 

.1 	 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 

.4 	 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 type of loading and containment 
systems allow safe retention of non-methane VOCs on board or their safe return ashore.② 

Regulation 16 
Shipboard Incineration 

1           Except as provided in paragraph 4 of this regulation, shipboard incineration shall be allowed 
only in a shipboard incinerator. 

2           Shipboard incineration of the following substances shall be prohibited: 

.1         residues of cargoes subject to Annex I, II or III or related contaminated packing materials; 
____________________
①  MSC/Circ.585, Standards for vapour emission control systems. 

②  MSC.30(61), “International Code for the Construction and Equipment of Ships Carrying Liquefied Gases in 

        Bulk”, chapter 5.
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.2           polychlorinated biphenyls (PCBs); 

.3           garbage, as defined by Annex V, containing more than traces of heavy metals; 

.4           refined petroleum products containing halogen compounds; 

.5           sewage sludge and sludge oil either of which are not generated on board the ship; and 

.6           exhaust gas cleaning system residues. 
 
3           Shipboard incineration of polyvinyl chlorides (PVCs) shall be prohibited, except in shipboard 
incinerator for which an IMO Type Approval Certificates① has been issued. 

4           Shipboard incineration of sewage sludge and sludge oil generated during normal operation of 
a ship may also take place in the main or auxiliary power plant or boilers, but in those cases, shall 
not take place inside ports, harbours and estuaries. 

5 	 Nothing in this regulation neither: 

.1 	 affects the prohibition in, or other requirements of, the Convention on the Prevention 
of Marine Pollution by Dumping of Wastes and Other Matter, 1972, as amended, 
and the 1996 Protocol thereto, nor  

.2 	 precludes the development, installation and operation of alternative design shipboard 
thermal waste treatment devices that meet or exceed the requirements of this regulation. 

6.1        Except as provided in subparagraph 6.2 of this paragraph, each incinerator on a ship 
constructed on or after 1 January 2000 or incinerator which is installed on board a ship on or after 1 
January 2000 shall meet the requirements contained in appendix IV to this Annex.  Each incinerator 
subject to this subparagraph shall be approved by the Administration taking into account the standard 
specification for shipboard incinerators developed by the Organization②; or 

6.2       The Administration may allow exclusion from the application of subparagraph 6.1 of this 
paragraph to any incinerator which is installed on board a ship before 19 May 2005, provided that 
the ship is solely engaged in voyages within waters subject to the sovereignty or jurisdiction of the 
State the flag of which the ship is entitled to fly. 

7           Incinerators installed in accordance with the requirements of paragraph 6.1 of this regulation 
shall be provided with a manufacturer’s operating manual which is to be retained with the unit and 
which shall specify how to operate the incinerator within the limits described in paragraph 2 of 
appendix IV of this Annex. 

8           Personnel responsible for the operation of an incinerator installed in accordance with the 
requirements of paragraph 6.1 of this regulation shall be trained to implement the guidance provided 
in the manufacturer’s operating manual as required by paragraph 7 of this regulation. 
____________________
①  Type Approval Certificates issued in accordance with resolution MEPC.59(33) or MEPC.76(40). 
②  Refer to resolution MEPC.76(40), Standard specification for shipboard incinerators.
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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. 

Regulation 17 
Reception Facilities 

1 	 Each Party undertakes to ensure the provision of facilities adequate to meet the: 

.1 	 needs of ships using its repair ports for the reception of ozone depleting substances 
and equipment containing such substances when removed from ships; 

.2 	 needs of ships using its ports, terminals or repair ports for the reception of exhaust 
gas cleaning residues from an exhaust gas cleaning system, 

without causing undue delay to ships; and 

.3 	 needs in ship-breaking facilities for the reception of ozone depleting substances and 
equipment containing such substances when removed from ships. 

2       If a particular port or terminal of a Party is – taking into account the guidelines to be 
developed by the Organization – remotely located from, or lacking in, the industrial infrastructure 
necessary to manage and process those substances referred to in paragraph 1 of this regulation and 
therefore cannot accept such substances, then the Party shall inform the Organization of any such 
port or terminal so that this information may be circulated to all Parties and Member States of the 
Organization for their information and any appropriate action. Each Party that has provided the 
Organization with such information shall also notify the Organization of its ports and terminals 
where reception facilities are available to manage and process such substances. 

3           Each Party shall notify the Organization for transmission to the Members of the Organization 
of all cases where the facilities provided under this regulation are unavailable or alleged to be 
inadequate. 

Regulation 18 
Fuel Oil Availability and Quality 

Fuel Oil Availability 

1           Each Party shall take all reasonable steps to promote the availability of fuel oils which comply 
with this Annex and inform the Organization of the availability of compliant fuel oils in its ports and 
terminals.  

2.1        If a ship is found by a Party not to be in compliance with the standards for compliant fuel 
oils set forth in this Annex, the competent authority of the Party is entitled to require the ship to: 

.1 	 present a record of the actions taken to attempt to achieve compliance; and 

.2 	 provide evidence that it attempted to purchase compliant fuel oil in accordance with 
its voyage plan and, if it was not made available where planned, that attempts were 
made to locate alternative sources for such fuel oil and that despite best efforts to 
obtain compliant fuel oil, no such fuel oil was made available for purchase. 
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2.2        The ship should not be required to deviate from its intended voyage or to delay unduly the 
voyage in order to achieve compliance. 

2.3        If a ship provides the information set forth in subparagraph 2.1 of this paragraph, a Party shall 
take into account all relevant circumstances and the evidence presented to determine the appropriate 
action to take, including not taking control measures. 

2.4      A ship shall notify its Administration and the competent authority of the relevant port of 
destination when it cannot purchase compliant fuel oil. 

2.5     A Party shall notify the Organization when a ship has presented evidence of the non-
availability of compliant fuel oil. 

Fuel Oil Quality 

3        Fuel oil for combustion purposes delivered to and used on board ships to which this Annex 
applies shall meet the following requirements: 

.1           except as provided in subparagraph 3.2: 

.1.1 	 the fuel oil shall be blends of hydrocarbons derived from petroleum refining. 
This shall not preclude the incorporation of small amounts of additives 
intended to improve some aspects of performance; 

.1.2        the fuel oil shall be free from inorganic acid; and 

.1.3        the fuel oil shall not include any added substance or chemical waste which: 

.1.3.1     jeopardizes the safety of ships or adversely affects the performance 
             of the machinery, or 

.1.3.2    is harmful to personnel, or 

.1.3.3    contributes overall to additional air pollution. 

.2         fuel oil for combustion purposes derived by methods other than petroleum refining 
shall not: 

.2.1        exceed the applicable sulphur content set forth in regulation 14 of this Annex; 

.2.2      cause an engine to exceed the applicable NOx emission limit set forth in 
paragraphs 3, 4, 5.1.1 and 7.4 of regulation 13; 

.2.3        contain inorganic acid; or 

.2.4.1     jeopardize the safety of ships or adversely affect the performance of the 
machinery, or 

.2.4.2 	 be harmful to personnel, or 

.2.4.3 	 contribute overall to additional air pollution. 
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4           This regulation does not apply to coal in its solid form or nuclear fuels.  Paragraphs 5, 6, 7.1, 
7.2, 8.1, 8.2, 9.2, 9.3, and 9.4 of this regulation do not apply to gas fuels such as Liquified Natural 
Gas, Compressed Natural Gas or Liquified Petroleum Gas.  The sulphur content of gas fuels 
delivered to a ship specifically for combustion purposes on board that ship shall be documented by 
the supplier. 

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 which 
shall contain at least the information specified in appendix V to this Annex. 

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. 

7.1        The competent authority of a Party may inspect the bunker delivery notes on board any ship 
to which this Annex applies while the ship is in its port or offshore terminal, may make a copy of 
each delivery note, and may require the master or person in charge of the ship to certify that each 
copy is a true copy of such bunker delivery note.  The competent authority may also verify the 
contents of each note through consultations with the port where the note was issued. 

7.2         The inspection of the bunker delivery notes and the taking of certified copies by the competent 
authority under this paragraph shall be performed as expeditiously as possible without causing the 
ship to be unduly delayed. 

8.1       The bunker delivery note shall be accompanied by a representative sample of the fuel oil 
delivered taking into account guidelines developed by the Organization.① The sample is to be 
sealed and signed by the supplier’s representative and the master or officer in charge of the bunker 
operation on completion of bunkering operations and retained under the ship’s control until the fuel 
oil is substantially consumed, but in any case for a period of not less than 12 months from the time of 
delivery. 

8.2        If an Administration requires the representative sample to be analysed, it shall be done in 
accordance with the verification procedure set forth in appendix VI to determine whether the fuel oil 
meets the requirements of this Annex. 

9 	 Parties undertake to ensure that appropriate authorities designated by them: 

.1 	 maintain a register of local suppliers of fuel oil; 

.2 	 require local suppliers to provide the bunker delivery note and sample as required 
by this regulation, certified by the fuel oil supplier that the fuel oil meets the 
requirements of regulations 14 and 18 of this Annex; 

 
.3 	 require local suppliers to retain a copy of the bunker delivery note for at least three 

years for inspection and verification by the port State as necessary; 

.4 	 take action as appropriate against fuel oil suppliers that have been found to deliver 
fuel oil that does not comply with that stated on the bunker delivery note; 

____________________

①  Refer to MEPC.96(47), “Guidelines for the Sampling of Fuel Oil for Determination of Compliance with Annex 

        VI of MARPOL 73/78”. 
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.5 	 inform the Administration of any ship receiving fuel oil found to be non-compliant 
with the requirements of regulation 14 or 18 of this Annex; and 

.6 	 inform the Organization for transmission to Parties and Member States of the 
Organization of all cases where fuel oil suppliers have failed to meet the 
requirements specified in regulations 14 or 18 of this Annex. 

10        In connection with port State inspections carried out by Parties, the Parties further undertake 
to: 

.1 	 inform the Party or non-Party under whose jurisdiction a bunker delivery note was 
issued of cases of delivery of noncompliant fuel oil, giving all relevant information; 
and 

.2 	 ensure that remedial action as appropriate is taken to bring noncompliant fuel oil 
discovered into compliance. 

11       For every ship of 400 gross tonnage and above on scheduled services with frequent and 
regular port calls, an Administration may decide after application and consultation with affected 
States that compliance with paragraph 6 of this regulation may be documented in an alternative 
manner which gives similar certainty of compliance with regulations 14 and 18 of this Annex. 
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APPENDIX I 

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

INTERNATIONAL AIR POLLUTION PREVENTION CERTIFICATE

 
Issued under the provisions of the Protocol of 1997, as amended by resolution MEPC.176(58) in 
2008, to amend the International Convention for the Prevention of Pollution from Ships, 1973, as 
modified by the Protocol of 1978 related thereto (hereinafter referred to as “the Convention”) under 
the authority of the Government of: 

.................................................................................................................................................................  
(full designation of the country) 

by .......................................................................................................................................................  
(full designation of the competent person or organization 

authorized under the provisions of the Convention) 

Particulars of ship① 

Name of ship………………………………………………………………………………………........ 

Distinctive number or letters………………………………………………………………………....... 

Port of registry………………………………………………………………………………………..... 

Gross tonnage………………………………………………………………………………………......

IMO Number② ………………………………………………………………………………………....

 
_________________ 
①  Alternatively, the particulars of the ship may be placed horizontally in boxes. 
②  In accordance with IMO ship identification number scheme, adopted by the Organization by resolution A.600(15). 
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THIS IS TO CERTIFY: 

1 	 That the ship has been surveyed in accordance with regulation 5 of Annex VI of the 
Convention; and 

2 	 That the survey shows that the equipment, systems, fittings, arrangements and materials 
fully comply with the applicable requirements of Annex VI of the Convention. 

Completion date of survey on which this Certificate is based: …………………..........  (dd/mm/yyyy) 

This Certificate is valid until ............................................................① subject to surveys in accordance 
with regulation 5 of Annex VI of the Convention. 

Issued at ............................................................................................................................................  
(Place of issue of certificate) 

(dd/mm/yyyy):  ..................................                             ........................................................................  
(Date of issue)                                                                                       (Signature of authorized official 

issuing the certificate) 

(Seal or stamp of the authority, as appropriate) 

____________________
①   Insert the date of expiry as specified by the Administration in accordance with regulation 9.1 of Annex VI of 

the Convention.  The day and the month of this date correspond to the anniversary date as defined in regulation 
2.3 of Annex VI of the Convention, unless amended in accordance with regulation 9.8 of Annex VI of the 
Convention. 
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Endorsement for annual and intermediate surveys 

THIS IS TO CERTIFY that at a survey required by regulation 5 of Annex VI of the Convention the 
ship was found to comply with the relevant provisions of that Annex: 

Annual survey:                                                                 Signed: ........................................................... 
(Signature of authorized official) 

Place: .............................................................  

Date (dd/mm/yyyy): ......................................  

(Seal or stamp of the authority, as appropriate) 

Annual/Intermediate① survey:                                          Signed: ......................................................... 
(Signature of authorized official) 

Place: ............................................................  

Date (dd/mm/yyyy): .....................................  

(Seal or stamp of the authority, as appropriate) 

Annual/Intermediate① survey:                                         Signed: ...........................................................
(Signature of authorized official) 

Place: .............................................................  

Date (dd/mm/yyyy): ......................................  

(Seal or stamp of the authority, as appropriate) 

Annual survey:                                                                 Signed: ........................................................... 
(Signature of authorized official) 

Place: .............................................................  

Date (dd/mm/yyyy): ......................................   

(Seal or stamp of the authority, as appropriate) 

____________________
①  Delete as appropriate. 
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Annual/intermediate survey in accordance with regulation 9.8.3 

THIS IS TO CERTIFY that, at an annual/intermediate① survey in accordance with regulation 9.8.3 
of Annex VI of the Convention, the ship was found to comply with the relevant provisions of that 
Annex: 

 Signed: ....................................................... 
(Signature of authorized official)

Place: ..........................................................  

Date (dd/mm/yyyy): ...................................  

(Seal or stamp of the authority, as appropriate) 

Endorsement to extend the certificate if valid for less than 5 years where regulation 9.3 applies 

The ship complies with the relevant provisions of the Annex, and this certificate shall, in accordance 
with regulation 9.3 of Annex VI of the Convention, be accepted as valid until (dd/mm/yyyy): ………
…………………………………………………………………………….. 

 Signed: .........................................................
(Signature of authorized official)

 Place: ...........................................................

  
Date (dd/mm/yyyy): ....................................  

(Seal or stamp of the authority, as appropriate) 

Endorsement where the renewal survey has been completed and regulation 9.4 applies 

The ship complies with the relevant provisions of the Annex, and this certificate shall, in accordance 
with regulation 9.4 of Annex VI of the Convention, be accepted as valid until (dd/mm/yyyy): ………
…………………………………………………………………………….. 

 Signed: .........................................................
(Signature of authorized official)

 
Place: ...........................................................  

Date (dd/mm/yyyy): ....................................  

(Seal or stamp of the authority, as appropriate) 
____________________
①  Delete as appropriate. 
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Endorsement to extend the validity of the certificate until reaching the port of survey or for 
a period of grace where regulation 9.5 or 9.6 applies 

This certificate shall, in accordance with regulation 9.5 or 9.6① of Annex VI of the Convention, be 
accepted as valid until (dd/mm/yyyy):…………………………………………………………. 
 

Signed: .......................................................... 
(Signature of authorized official)

 
Place: ...........................................................  

Date (dd/mm/yyyy): ....................................  

(Seal or stamp of the authority, as appropriate) 

Endorsement for advancement of anniversary date where regulation 9.8 applies 

In accordance with regulation 9.8 of Annex VI of the Convention, the new anniversary date is (dd/
mm/yyyy): …..………………………………………………………………………………… 
 

Signed: ......................................................... 
(Signature of authorized official)

 
Place: ...........................................................  

Date (dd/mm/yyyy): ....................................  

(Seal or stamp of the authority, as appropriate) 

In accordance with regulation 9.8 of Annex VI of the Convention, the new anniversary date is (dd/
mm/yyyy): ………….…………………..……………………………………………………… 

 Signed: .........................................................
(Signature of authorized official)

 
Place: ...........................................................  

Date (dd/mm/yyyy): ....................................  

(Seal or stamp of the authority, as appropriate) 
 

____________________
①  Delete as appropriate. 
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SUPPLEMENT TO  
INTERNATIONAL AIR POLLUTION PREVENTION CERTIFICATE  

(IAPP CERTIFICATE) 

RECORD OF CONSTRUCTION AND EQUIPMENT 

Notes: 

1 	 This Record shall be permanently attached to the IAPP Certificate.  The IAPP Certificate 
shall be available on board the ship at all times. 

2 	 The Record 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. 

3 	 Entries in boxes shall be made by inserting either a cross (x) for the answer “yes” and 
“applicable” or a (-) for the answers “no” and “not applicable” as appropriate. 

4 	 Unless otherwise stated, regulations mentioned in this Record refer to regulations of Annex 
VI of the Convention and resolutions or circulars refer to those adopted by the International 
Maritime Organization. 

1 	 Particulars of ship
 
1.1 	 Name of ship .......................................................................................................................  

1.2 	 IMO number ........................................................................................................................  

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

1.4	 Length (L) # metres ............................................................................................................  

# Completed only in respect of ships constructed on or after 1 January 2016, which are 
specially designed, and used solely, for recreational purposes and to which, in accordance 
with regulation 13.5.2.1, the NOx emission limit as given by regulation 13.5.1.1 will not 
apply. 

2 	 Control of emissions from ships 

2.1 	 Ozone depleting substances (regulation 12) 

2.1.1     The following fire-extinguishing systems, other systems and equipment containing ozone 
depleting substances, other than hydro-chlorofluorocarbons, installed before 19 May 2005 may 
continue in service: 

System or equipment Location on board Substance
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2.1.2   The following systems containing hydro-chlorofluorocarbons (HCFCs) installed before 1 
January 2020 may continue in service: 

System or equipment Location on board Substance

 
2.2        Nitrogen oxides (NOx) (regulation 13) 

2.2.1    The following marine diesel engines installed on this ship comply with the applicable emission 
limit of regulation 13 in accordance with the revised NOx Technical Code 2008: 

Engine #1 Engine #2 Engine #3 Engine #4 Engine #5 Engine #6 

Manufacturer and model 

Serial number 

Use 

Power output (kW) 

Rated speed (RPM) 

Date of installation (dd/mm/yyyy) 

Date of major 
conversion 
(dd/mm/yyyy) 

According to 
Reg. 13.2.2

According to 
Reg. 13.2.3

Exempted by regulation 13.1.1.2 � � � � � �

Tier I Reg.13.3 � � � � � �

Tier II Reg.13.4 � � � � � �

Tier II Reg. 13.2.2 or 13.5.2 � � � � � �

Tier III Reg.13.5.1.1 � � � � � �

Approved Method exists � � � � � �

Approved Method not commercially 
available � � � � � �

Approved Method installed � � � � � �
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2.3 	 Sulphur oxides (SOx) and particulate matter (regulation 14) 

2.3.1     When the ship operates within an Emission Control Area specified in regulation 14.3, the ship 
uses: 

.1 	 fuel oil with a sulphur content that does not exceed the applicable limit value as 
documented by bunker delivery notes; or……......................................................... �

 
.2 	 an equivalent arrangement approved in accordance with regulation 4.1 as listed in 2.6 

..................................................................................................................................  �

2.4 	 Volatile organic compounds (VOCs) (regulation 15) 

2.4.1     The tanker has a vapour collection system installed and approved in accordance with MSC/
Circ.585. ……………………………………………………………………………….....................  �

2.4.2.1   For a tanker carrying crude oil, there is an approved VOC Management Plan ……............ �

2.4.2.2  VOC Management Plan approval reference: ..............................................................  

2.5 	 Shipboard incineration (regulation 16) 

The ship has an incinerator: 

.1           installed on or after 1 January 2000 which complies with resolution MEPC.76(40) 
as amended …………………………………………………………………..........  �

.2 	 installed before 1 January 2000 which complies with: 

.2.1        resolution MEPC.59(33) …………………………………………............ �

 .2.2       resolution MEPC.76(40) …………………………………………............ �

2.6	 Equivalents (regulation 4) 

The ship has been allowed to use the following fitting, material, appliance or apparatus to be fitted in 
a ship or other procedures, alternative fuel oils, or compliance methods used as an alternative to that 
required by this Annex: 

System or equipment Equivalent used Approval reference
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THIS IS TO CERTIFY that this Record is correct in all respects. 

Issued at ............................................................................................................................................  
(Place of issue of the Record) 

(dd/mm/yyyy):  	.................................. 	                     ........................................................................ 
(Date of issue) 		  (Signature of duly authorized official 
		  issuing the Record) 

(Seal or stamp of the authority, as appropriate) 
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APPENDIX II 

TEST CYCLES AND WEIGHTING FACTORS  
(Regulation 13) 

The following test cycles and weighing factors shall be applied for verification of compliance of 
marine diesel engines with the applicable NOx limit in accordance with regulation 13 of this Annex 
using the test procedure and calculation method as specified in the revised NOx Technical Code 
2008. 

.1 	 For constant-speed marine engines for ship main propulsion, including diesel-electric 
drive, test cycle E2 shall be applied; 

.2 	 For controllable-pitch propeller sets test cycle E2 shall be applied; 

.3 	 For propeller-law-operated main and propeller-law-operated auxiliary engines the 
test cycle E3 shall be applied; 

.4 	 For constant-speed auxiliary engines test cycle D2 shall be applied; and 

.5 	 For variable-speed, variable-load auxiliary engines, not included above, test cycle 
C1 shall be applied. 

Test cycle for constant speed main propulsion application  
(including diesel-electric drive and all controllable-pitch propeller installations)  

Test cycle type E2 

Speed 100% 100% 100% 100% 

Power 100% 75% 50% 25% 

Weighting factor 0.2 0.5 0.15 0.15 

Test cycle for propeller-law-operated main and propeller-law-operated auxiliary engine application 

Test cycle type E3 

Speed 100% 91% 80% 63% 

Power 100% 75% 50% 25% 

Weighting factor 0.2 0.5 0.15 0.15 

Test cycle for constant-speed auxiliary engine application 

Test cycle type D2 

Speed 100% 100% 100% 100% 100% 

Power 100% 75% 50% 25% 10% 

Weighting factor 0.05 0.25 0.3 0.3 0.1 
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Test cycle for variable-speed and load auxiliary engine application 

Test cycle type C1

Speed Rated Intermediate Idle

Torque 100% 75% 50% 10% 100% 75% 50% 0% 

Weighting 
factor 0.15 0.15 0.15 0.1 0.1 0.1 0.1 0.15 

In the case of an engine to be certified in accordance with subparagraph 5.1.1 of regulation 13, the 
specific emission at each individual mode point shall not exceed the applicable NOx emission limit 
value by more than 50% except as follows: 

.1 	 The 10% mode point in the D2 test cycle. 

.2 	 The 10% mode point in the C1 test cycle. 

.3 	 The idle mode point in the C1 test cycle. 
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APPENDIX III  

CRITERIA AND PROCEDURES FOR DESIGNATION OF  
EMISSION CONTROL AREAS  

(Regulation 13.6 and regulation 14.3)  

1 	 OBJECTIVES 

1.1       The purpose of this appendix is to provide the criteria and procedures to Parties for the 
formulation and submission of proposals for the designation of Emission Control Areas and to set 
forth the factors to be considered in the assessment of such proposals by the Organization. 

1.2         Emissions of NOx, SOx and particulate matter from ocean-going ships contribute to ambient 
concentrations of air pollution in cities and coastal areas around the world.  Adverse public health 
and environmental effects associated with air pollution include premature mortality, cardiopulmonary 
disease, lung cancer, chronic respiratory ailments, acidification and eutrophication. 

1.3           An Emission Control Area should be considered for adoption by the Organization if supported 
by a demonstrated need to prevent, reduce, and control emissions of NOx or SOx and particulate 
matter or all three types of emissions (hereinafter emissions) from ships. 

2 	 PROCESS FOR THE DESIGNATION OF EMISSION CONTROL AREAS 

2.1         A proposal to the Organization for designation of an Emission Control Area for NOx or SOx 
and particulate matter or all three types of emissions may be submitted only by Parties. Where two or 
more Parties have a common interest in a particular area, they should formulate a coordinated proposal. 

2.2         A proposal to designate a given area as an Emission Control Area should be submitted to the 
Organization in accordance with the rules and procedures established by the Organization. 

3 	 CRITERIA FOR DESIGNATION OF AN EMISSION CONTROL AREA 

3.1 	 The proposal shall include: 

.1 	 a clear delineation of the proposed area of application, along with a reference chart 
on which the area is marked; 

.2 	 the type or types of emission(s) that is or are being proposed for control (i.e. NOx or 
SOx and particulate matter or all three types of emissions); 

.3 	 a description of the human populations and environmental areas at risk from the 
impacts of ship emissions; 

.4 	 an assessment that emissions from ships operating in the proposed area of application 
are contributing to ambient concentrations of air pollution or to adverse environmental 
impacts.  Such assessment shall include a description of the impacts of the relevant 
emissions on human health and the environment, such as adverse impacts to terrestrial 
and aquatic ecosystems, areas of natural productivity, critical habitats, water quality, 
human health, and areas of cultural and scientific significance, if applicable.  The 
sources of relevant data including methodologies used shall be identified; 
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.5 	 relevant information pertaining to the meteorological conditions in the proposed 
area of application to the human populations and environmental areas at risk, in 
particular prevailing wind patterns, or to topographical, geological, oceanographic, 
morphological, or other conditions that contribute to ambient concentrations of air 
pollution or adverse environmental impacts; 

.6 	 the nature of the ship traffic in the proposed Emission Control Area, including the 
patterns and density of such traffic; 

.7 	 a description of the control measures taken by the proposing Party or Parties 
addressing land-based sources of NOx, SOx and particulate matter emissions 
affecting the human populations and environmental areas at risk that are in place 
and operating concurrent with the consideration of measures to be adopted in 
relation to provisions of regulations 13 and 14 of Annex VI; and 

.8 	 the relative costs of reducing emissions from ships when compared with land-based 
controls, and the economic impacts on shipping engaged in international trade. 

3.2       The geographical limits of an Emission Control Area will be based on the relevant criteria 
outlined above, including emissions and deposition from ships navigating in the proposed area, 
traffic patterns and density, and wind conditions. 

4	 PROCEDURES FOR THE ASSESSMENT AND ADOPTION OF EMISSION CONTROL 
AREAS BY THE ORGANIZATION 

4.1 	 The Organization shall consider each proposal submitted to it by a Party or Parties. 

4.2        In assessing the proposal, the Organization shall take into account the criteria which are to 
be included in each proposal for adoption as set forth in section 3 above. 

4.3        An Emission Control Area shall be designated by means of an amendment to this Annex, 
considered, adopted and brought into force in accordance with article 16 of the present Convention. 

5 	 OPERATION OF EMISSION CONTROL AREAS 

5.1        Parties which have ships navigating in the area are encouraged to bring to the Organization 
any concerns regarding the operation of the area. 
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APPENDIX IV 

TYPE APPROVAL AND OPERATING LIMITS 
FOR SHIPBOARD INCINERATORS 

(Regulation 16) 

1           Ships incinerators described in regulation 16.6.1 on board shall possess an IMO type approval 
certificate for each incinerator.  In order to obtain such certificate, the incinerator shall be designed 
and built to an approved standard as described in regulation 16.6.1.  Each model shall be subject 
to a specified type approval test operation at the factory or an approved test facility, and under the 
responsibility of the Administration, using the following standard fuel/waste specification for the 
type approval test for determining whether the incinerator operates within the limits specified in 
paragraph 2 of this appendix: 

Sludge Oil Consisting of: 	                                     75% Sludge oil from HFO; 
5% waste lubricating oil; and  
20% emulsified water.  

Solid waste consisting of: 	                        50% food waste;
50% rubbish containing;  
approx.      30% paper,  
    "             40% cardboard, 
    "             10% rags, 
    "             20% plastic 
The mixture will have up to 50% moisture 
and 7% incombustible solids. 

2           Incinerators described in regulation 16.6.1 shall operate within the following limits: 

O2 in combustion chamber:                                   6 – 12%  
CO in flue gas maximum  
average:                                                                  200 mg/MJ  
Soot number maximum average:                           Bacharach 3 or

Ringelman 1 (20% opacity)  
(A higher soot number is acceptable only  
during very short periods such as starting up)  

Unburned components in  
ash residues:                                                          Maximum 10% by Weight  
Combustion chamber flue gas  
outlet temperature range:                                      850 – 1200℃  
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APPENDIX V

 
INFORMATION TO BE INCLUDED IN THE BUNKER DELIVERY NOTE  

(Regulation 18.5) 

Name and IMO Number of receiving ship 

Port 

Date of commencement of delivery 

Name, address, and telephone number of marine fuel oil supplier 

Product name(s) 

Quantity in metric tons 

Density at 15℃, kg/m3 ①

Sulphur content (%m/m)② 

A declaration signed and certified by the fuel oil supplier’s representative that the fuel oil supplied is 
in conformity with the applicable subparagraph of regulation 14.1 or 14.4 and regulation 18.3 of this 
Annex. 

____________________
①  Fuel oil shall be tested in accordance with ISO 3675:1998 or ISO 12185:1996. 
②  Fuel oil shall be tested in accordance with ISO 8754:2003. 
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APPENDIX VI  

FUEL VERIFICATION PROCEDURE FOR MARPOL ANNEX VI  
FUEL OIL SAMPLES 

(Regulation 18.8.2)  

The following procedure shall be used to determine whether the fuel oil delivered to and used on 
board ships is compliant with the sulphur limits required by regulation 14 of Annex VI.  

1           General Requirements 

1.1       The representative fuel oil sample, which is required by paragraph 8.1 of regulation 18 (the 
“MARPOL sample”) shall be used to verify the sulphur content of the fuel oil supplied to a ship. 

1.2         An Administration, through its competent authority, shall manage the verification procedure. 

1.3        The laboratories responsible for the verification procedure set forth in this appendix shall be 
fully accredited① for the purpose of conducting the tests. 

2            Verification Procedure Stage 1 

2.1         The MARPOL sample shall be delivered by the competent authority to the laboratory. 

2.2         The laboratory shall: 

.1           record the details of the seal number and the sample label on the test record;  

.2           confirm that the condition of the seal on the MARPOL sample has not been broken; and 

.3            reject any MARPOL sample where the seal has been broken. 

2.3        If the seal of the MARPOL sample has not been broken, the laboratory shall proceed with the 
verification procedure and shall: 

.1           ensure that the MARPOL sample is thoroughly homogenized;  

.2           draw two sub-samples from the MARPOL sample; and 
 
.3           reseal the MARPOL sample and record the new reseal details on the test record.  

 2.4     The two sub-samples shall be tested in succession, in accordance with the specified test 
method referred to in appendix V.  For the purposes of this verification procedure, the results of the 
test analysis shall be referred to as “A” and “B”: 

.1 	 If the results of “A” and “B” are within the repeatability (r) of the test method, the 
results shall be considered valid. 

____________________
①  Accreditation is in accordance with ISO 17025 or an equivalent standard. 
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.2 	 If the results of “A” and “B” are not within the repeatability (r) of the test method, 
both results shall be rejected and two new sub-samples should be taken by the 
laboratory and analysed.  The sample bottle should be resealed in accordance with 
paragraph 2.3.3 above after the new sub-samples have been taken. 

2.5      If the test results of “A” and “B” are valid, an average of these two results should be 
calculated thus giving the result referred to as “X”: 

.1 	 If the result of “X” is equal to or falls below the applicable limit required by Annex 
VI, the fuel oil shall be deemed to meet the requirements. 

.2 	 If the result of “X” is greater than the applicable limit required by Annex VI, 
Verification Procedure Stage 2 should be conducted; however, if the result of “X” is 
greater than the specification limit by 0.59R (where R is the reproducibility of the 
test method), the fuel oil shall be considered non-compliant and no further testing is 
necessary. 

3 	 Verification Procedure Stage 2 

3.1         If Stage 2 of the verification procedure is necessary in accordance with paragraph 2.5.2 above, 
the competent authority shall send the MARPOL sample to a second accredited laboratory. 

3.2 	 Upon receiving the MARPOL sample, the laboratory shall: 

.1 	 record the details of the reseal number applied in accordance with 2.3.3 and the 
sample label on the test record; 

.2 	 draw two sub-samples from the MARPOL sample; and 

.3 	 reseal the MARPOL sample and record the new reseal details on the test record. 

3.3      The two sub-samples shall be tested in succession, in accordance with the test method 
specified in appendix V. For the purposes of this verification procedure, the results of the test analysis 
shall be referred to as “C” and “D”: 

.1 	 If the results of “C” and “D” are within the repeatability (r) of the test method, the 
results shall be considered valid. 

.2 	 If the results of “C” and “D” are not within the repeatability (r) of the test method, 
both results shall be rejected and two new sub-samples shall be taken by the 
laboratory and analysed.  The sample bottle should be resealed in accordance with 
paragraph 3.2.3 after the new sub-samples have been taken. 

3.4      If the test results of “C” and “D” are valid, and the results of “A”, “B”, “C”, and “D” are 
within the reproducibility (R) of the test method then the laboratory shall average the results, which 
is referred to as “Y”: 

.1 	 If the result of “Y” is equal to or falls below the applicable limit required by Annex 
VI, the fuel oil shall be deemed to meet the requirements. 

.2 	 If the result of “Y” is greater than the applicable limit required by Annex VI, then 
the fuel oil fails to meet the standards required by Annex VI. 
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3.5         If the result of “A”, “B”, “C” and “D” are not within the reproducibility (R) of the test method 
then the Administration may discard all of the test results and, at its discretion, repeat the entire 
testing process. 

3.6 	 The results obtained from the verification procedure are final. 
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RESOLUTION MEPC.177(58) 

Adopted on 10 October 2008 

AMENDMENTS TO THE TECHNICAL CODE ON CONTROL OF EMISSION 
OF NITROGEN OXIDES FROM MARINE DIESEL ENGINES  

(NOx Technical Code 2008) 

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, 

NOTING article 16 of the International Convention for the Prevention of Pollution from 
Ships, 1973 (hereinafter referred to as the “1973 Convention”), article VI of the Protocol of 1978 
relating to the International Convention for the Prevention of Pollution from Ships, 1973 (hereinafter 
referred to as the “1978 Protocol”) and article 4 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 (herein after referred to as the “1997 Protocol”), which together specify the 
amendment procedure of the 1997 Protocol and confer upon the appropriate body of the Organization 
the function of considering and adopting amendments to the 1973 Convention, as modified by the 
1978 and 1997 Protocols, 

NOTING ALSO that, by the 1997 Protocol, Annex VI entitled Regulations for the Prevention 
of Air Pollution from Ships is added to the 1973 Convention (hereinafter referred to as “Annex VI”), 

NOTING FURTHER regulation 13 of MARPOL Annex VI which makes the Technical Code 
on Control of Emission of Nitrogen Oxides from Marine Diesel Engines (NOx Technical Code) 
mandatory under that Annex, 

HAVING CONSIDERED the draft amendments to the NOx Technical Code, 

1.          ADOPTS, in accordance with article 16(2)(d) of the 1973 Convention, the amendments to the 
NOx Technical Code, as set out at annex to the present resolution; 

2.        DETERMINES, in accordance with article 16(2)(f)(iii) of the 1973 Convention, that the 
amendments shall be deemed to have been accepted on 1 January 2010, 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 per cent 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 the 1973 
Convention, the said amendments shall enter into force on 1 July 2010 upon their acceptance in 
accordance with paragraph 2 above; 

4.        REQUESTS the Secretary-General, in conformity with article 16(2)(e) of the 1973 Convention, 
to transmit to all Parties to the 1973 Convention, as modified by the 1978 and 1997 Protocols, 
certified copies of the present resolution and the text of the amendments contained in the Annex; 



-152-

5.           REQUESTS FURTHER the Secretary-General to transmit to the Members of the Organization 
which are not Parties to the 1973 Convention, as modified by the 1978 and 1997 Protocols, copies of 
the present resolution and its Annex; 

6.          INVITES the Parties to MARPOL Annex VI and other Member Governments to bring the 
amendments to the NOx Technical Code to the attention of shipowners, ship operators, shipbuilders, 
marine diesel engine manufacturers and any other interested groups. 
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NOx TECHNICAL CODE (2008) 

Technical Code on Control of Emission of Nitrogen Oxides from Marine Diesel Engines 

Introduction 

Foreword 

On 26 September 1997, the Conference of Parties to the International Convention for the Prevention 
of Pollution from Ships, 1973, as modified by the Protocol of 1978 relating thereto (MARPOL 
73/78) adopted, by Conference resolution 2, the Technical Code on Control of Emission of Nitrogen 
Oxides from Marine Diesel Engines (NOx Technical Code). Following the entry into force, on 19 
May 2005, of MARPOL Annex VI – Regulations for the Prevention of Air Pollution from Ships, 
each marine diesel engine to which regulation 13 of that Annex applies, must comply with the 
provisions of this Code.  MEPC 53 in July 2005 agreed to the revision of MARPOL Annex VI and 
the NOx Technical Code. That review was concluded at MEPC 58 in October 2008 and this version 
of the NOx Technical Code, hereunder referred to as the Code, is an outcome of that process. 

As general background information, the precursors to the formation of nitrogen oxides during the 
combustion process are nitrogen and oxygen. Together these compounds comprise 99% of the engine 
intake air. Oxygen will be consumed during the combustion process, with the amount of excess oxygen 
available being a function of the air/fuel ratio which the engine is operating under. The nitrogen 
remains largely unreacted in the combustion process; however, a small percentage will be oxidized to 
form various oxides of nitrogen. The nitrogen oxides (NOx) which can be formed include nitric oxide 
(NO) and nitrogen dioxide (NO2), while the amounts are primarily a function of flame or combustion 
temperature and, if present, the amount of organic nitrogen available from the fuel, NOx formation is 
also a function of the time the nitrogen and the excess oxygen are exposed to the high temperatures 
associated with the diesel engine’s combustion process. In other words, the higher the combustion 
temperature (e.g., high-peak pressure, high-compression ratio, high rate of fuel delivery, etc.), the 
greater the amount of NOx formation. A slow-speed diesel engine, in general, tends to have more NOx 
formation than a high speed engine. NOx has an adverse effect on the environment causing acidification, 
formation of tropospheric ozone, nutrient enrichment and contributes to adverse health effects globally. 

The purpose of this Code is to provide mandatory procedures for the testing, survey and certification 
of marine diesel engines which will enable engine manufacturers, shipowners and Administrations to 
ensure that all applicable marine diesel engines comply with the relevant limiting emission values of 
NOx as specified within regulation 13 of Annex VI.  The difficulties of establishing with precision, 
the actual weighted average NOx emission of marine diesel engines in service on ships have been 
recognized in formulating a simple, practical set of requirements in which the means to ensure 
compliance with the allowable NOx emissions, are defined. 

Administrations are encouraged to assess the emissions performance of marine propulsion and 
auxiliary diesel engines on a test bed where accurate tests can be carried out under properly 
controlled conditions. Establishing compliance with regulation 13 of Annex VI at this initial stage 
is an essential feature of this Code.  Subsequent testing on board the ship may inevitably be limited 
in scope and accuracy and its purpose shall be to infer or deduce the emission performance and to 
confirm that engines are installed, operated and maintained in accordance with the manufacturer’s 
specifications and that any adjustments or modifications do not detract from the emissions 
performance established by initial testing and certification by the manufacturer. 
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Abbreviations, Subscripts and Symbols
 
Tables 1, 2, 3 and 4 below summarize the abbreviations, subscripts and symbols used throughout the 
Code, including specifications for the analytical instruments in appendix 3, calibration requirements 
for the analytic instruments contained in appendix 4, the formulae for calculation of gas mass flow 
as contained in chapter 5 and appendix 6 of this Code and the symbols used in respect of data for 
onboard verification surveys in chapter 6. 

.1           Table 1: symbols used to represent the chemical components of diesel engine gas 
emissions and calibration and span gases addressed throughout this Code; 

.2 	 Table 2: abbreviations for the analysers used in the measurement of gas emissions 
from diesel engines as specified in appendix 3 of this Code; 

.3 	 Table 3: symbols and subscripts of terms and variables used in chapter 5, chapter 6, 
appendix 4 and appendix 6 of this Code; and 

.4 	 Table 4: symbols for fuel composition used in chapter 5 and chapter 6 and appendix 
6 of this Code. 

Table 1 
Symbols and abbreviations for the chemical components  

Symbol Definition 
CH4 Methane 
C3H8 Propane 
CO Carbon monoxide 
CO2 Carbon dioxide 
HC Hydrocarbons 
H2O Water 
NO Nitric oxide 
NO2 Nitrogen dioxide 
NOx Nitrogen oxides 
O2  Oxygen 

Table 2 
 Abbreviations for Analysers for measurement of diesel engine gaseous emissions  

(refer to appendix 3 of this Code) 

CLD Chemiluminescent detector 
ECS Electrochemical sensor 
HCLD Heated chemiluminescent detector 
HFID Heated flame ionization detector 
NDIR  Non-dispersive infrared analyser 
PMD Paramagnetic detector 
ZRDO Zirconium dioxide sensor 
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Table 3 
Symbols and subscripts for terms and variables 

(refer to chapter 5, chapter 6, appendix 4 and appendix 6 of this Code) 

Symbol Term Unit 

A/Fst Stoichiometric air to fuel ratio 1 

cx 
Concentration in the exhaust (with suffix of the component 
nominating, d = dry or w = wet) 

ppm/% 
(V/V) 

ECO2
 CO2 quench of NOx analyser % 

EH2O Water quench of NOx analyser % 

ENOx
 Efficiency of NOx converter % 

EO2
 Oxygen analyser correction factor 1 

λ Excess air factor: kg dry air/(kg fuel · A/Fst) 1 

fa Test condition parameter 1 

fc Carbon factor 1 

ffd Fuel specific factor for exhaust flow calculation on dry basis 1 

ffw Fuel specific factor for exhaust flow calculation on wet basis 1 

Ha Absolute humidity of the intake air (g water / kg dry air) g/kg 

HSC Humidity of the charge air g/kg 

i Subscript denoting an individual mode 1 

khd Humidity correction factor for NOx for diesel engines 1 

kwa Dry to wet correction factor for the intake air 1 

kwr Dry to wet correction factor for the raw exhaust gas 1 

nd Engine speed min-1 

nturb Turbocharger speed min-1 

%O2I HC analyser percentage oxygen interference % 

pa 
Saturation vapour pressure of the engine intake air determined 
using a temperature value for the intake air measured at the 
same physical location as the measurements for pb and Ra 

kPa 

pb Total barometric pressure kPa 

pC Charge air pressure kPa 

pr Water vapour pressure after cooling bath of the analysis system kPa 

ps 
Dry atmospheric pressure calculated by the following formula:  
ps = pb -Ra · pa /100 kPa 

pSC Saturation vapour pressure of the charge air kPa 

P Uncorrected brake power kW 

Paux 
Declared total power absorbed by auxiliaries fitted for the test 
and not required by ISO 14396  kW 

Pm 
Maximum measured or declared power at the test engine speed 
under test conditions kW 

qmad Intake air mass flow rate on dry basis kg/h 
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Symbol Term Unit 

qmaw Intake air mass flow rate on wet basis kg/h 

qmew Exhaust gas mass flow rate on wet basis kg/h 

qmf Fuel mass flow rate kg/h 

qmgas Emission mass flow rate of individual gas g/h 

Ra Relative humidity of the intake air % 

rh Hydrocarbon response factor 1 

ρ Density kg/m3 

s Fuel rack position 

Ta Intake air temperature determined at the engine intake K 

Tcaclin Charge air cooler, coolant inlet temperature °C 

Tcaclout Charge air cooler, coolant outlet temperature °C 

TExh Exhaust gas temperature °C 

TFuel Fuel oil temperature °C 

TSea Seawater temperature °C 

TSC Charge air temperature K 

TSCRef Charge air reference temperature K 

u Ratio of exhaust component and exhaust gas densities 1 

WF  Weighting factor 1 

Table 4  
Symbols for fuel composition  

Symbol Definition 

wALF H content of fuel, % m/m 

wBET C content of fuel, % m/m 

wGAM S content of fuel, % m/m 

wDEL N content of fuel, % m/m 

wEPS O content of fuel, % m/m 

α molar ratio (H/C) 
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Chapter 1

General

1.1 	 Purpose
 
1.1.1      The purpose of this Technical Code on Control of Emission of Nitrogen Oxides from Marine 
Diesel Engines, hereunder referred to as the Code, is to specify the requirements for the testing, survey 
and certification of marine diesel engines to ensure they comply with the nitrogen oxides (NOx) emission 
limits of regulation 13 of Annex VI. All references to regulations within this Code refer to Annex VI. 

1.2 	 Application 

1.2.1    This Code applies to all marine diesel engines with a power output of more than 130 kW 
which are installed, or are designed and intended for installation, on board any ship subject to Annex 
VI and to which regulation 13 applies. Regarding the requirements for survey and certification under 
regulation 5, this Code addresses only those requirements applicable to an engine’s compliance with 
the applicable NOx emission limit. 

1.2.2     For the purpose of the application of this Code, Administrations are entitled to delegate all 
functions required of an Administration by this Code to an organization authorized to act on behalf 
of the Administration①. In every case, the Administration assumes full responsibility for the survey 
and certificate. 

1.2.3     For the purpose of this Code, an engine shall be considered to be operated in compliance 
with the applicable NOx limit of regulation 13 if it can be demonstrated that the weighted NOx 
emissions from the engine are within those limits at the initial certification, annual, intermediate and 
renewal surveys and such other surveys as are required. 

1.3 	 Definitions 

1.3.1     Nitrogen Oxide (NOx) emissions means the total emission of nitrogen oxides, calculated as 
the total weighted emission of NO2 and determined using the relevant test cycles and measurement 
methods as specified in this Code. 

1.3.2 	 Substantial modification of a marine diesel engine means: 

.1 	 For engines installed on ships constructed on or after 1 January 2000, substantial 
modification means any modification to an engine that could potentially cause the 
engine to exceed the applicable emission limit set out in regulation 13. Routine 
replacement of engine components by parts specified in the Technical File that do 
not alter emission characteristics shall not be considered a “substantial modification” 
regardless of whether one part or many parts are replaced. 

____________________
①  Refer to the Guidelines for the Authorization of Organizations Acting on Behalf of Administrations adopted by 

the Organization by resolution A.739(18) and to the Specifications on the Survey and Certification Functions of 
Recognized Organizations Acting on Behalf of the Administration adopted by the Organization by resolution 
A.789(19). 
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.2 	 For engines installed on ships constructed before 1 January 2000, substantial 
modification means any modification made to an engine which increases its existing 
emission characteristics established by the Simplified Measurement method as 
described in 6.3 in excess of the allowances set out in 6.3.11. These changes include, 
but are not limited to, changes in its operations or in its technical parameters (e.g., 
changing camshafts, fuel injection systems, air systems, combustion chamber 
configuration, or timing calibration of the engine). The installation of a certified 
Approved Method pursuant to regulation 13.7.1.1 or certification pursuant to 
regulation 13.7.1.2 is not considered to be a substantial modification for the purpose 
of the application of regulation 13.2 of the Annex. 

1.3.3     Components are those interchangeable parts which influence the NOx emissions performance, 
identified by their design/parts number. 

1.3.4     Setting means adjustment of an adjustable feature influencing the NOx emissions performance 
of an engine. 

1.3.5     Operating values are engine data, like cylinder peak pressure, exhaust gas temperature, etc., 
from the engine log which are related to the NOx emission performance. These data are load-dependent. 

1.3.6     The EIAPP Certificate is the Engine International Air Pollution Prevention Certificate which 
relates to NOx emissions. 

1.3.7 	 The IAPP Certificate is the International Air Pollution Prevention Certificate. 

1.3.8 	 Administration has the same meaning as article 2, subparagraph (5) of MARPOL 73. 

1.3.9    Onboard NOx verification procedures mean a procedure, which may include an equipment 
requirement, to be used on board at initial certification survey or at the renewal, annual or 
intermediate surveys, as required, to verify compliance with any of the requirements of this Code, as 
specified by the applicant for engine certification and approved by the Administration. 

1.3.10   Marine diesel engine means any reciprocating internal combustion engine operating on 
liquid or dual fuel, to which regulation 13 applies, including booster/compound systems if applied. 

Where an engine is intended to be operated normally in the gas mode, i.e. with the main fuel gas and 
only a small amount of liquid pilot fuel, the requirements of regulation 13 have to be met only for 
this operation mode. Operation on pure liquid fuel resulting from restricted gas supply in cases of 
failures shall be exempted for the voyage to the next appropriate port for the repair of the failure. 

1.3.11   Rated power means the maximum continuous rated power output as specified on the 
nameplate and in the Technical File of the marine diesel engine to which regulation 13 and the Code 
apply. 

1.3.12   Rated speed is the crankshaft revolutions per minute at which the rated power occurs as 
specified on the nameplate and in the Technical File of the marine diesel engine. 

1.3.13    Brake power is the observed power measured at the crankshaft or its equivalent, the engine 
being equipped only with the standard auxiliaries necessary for its operation on the test bed. 

1.3.14    Onboard conditions mean that an engine is: 
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.1 	 installed on board and coupled with the actual equipment which is driven by the 
engine; and 

.2 	 under operation to perform the purpose of the equipment. 

1.3.15    A Technical File is a record containing all details of parameters, including components and 
settings of an engine, which may influence the NOx emission of the engine, in accordance with 2.4 
of this Code. 

1.3.16    A Record Book of Engine Parameters is the document used in connection with the Engine 
Parameter Check method for recording all parameter changes, including components and engine 
settings, which may influence NOx emission of the engine. 

1.3.17    An Approved Method is a method for a particular engine, or a range of engines, which, when 
applied to the engine, will ensure that the engine complies with the applicable NOx limit as detailed 
in regulation 13.7. 

1.3.18    An Existing Engine is an engine which is subject to regulation 13.7. 

1.3.19    An Approved Method File is a document which describes an Approved Method and its means 
of survey. 
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Chapter 2
 

Surveys and certification 

2.1 	 General 

2.1.1     Each marine diesel engine specified in 1.2, except as otherwise permitted by this Code, shall 
be subject to the following surveys: 

.1 	 A pre-certification survey which shall be such as to ensure that the engine, as designed 
and equipped, complies with the applicable NOx emission limit contained in 
regulation 13. If this survey confirms compliance, the Administration shall issue an 
Engine International Air Pollution Prevention (EIAPP) Certificate. 

.2 	 An initial certification survey which shall be conducted on board a ship after the 
engine is installed but before it is placed in service. This survey shall be such as to 
ensure that the engine, as installed on board the ship, including any modifications 
and/or adjustments since the pre-certification, if applicable, complies with the 
applicable NOx emission limit contained in regulation 13. This survey, as part of the 
ship’s initial survey, may lead to either the issuance of a ship’s initial International 
Air Pollution Prevention (IAPP) Certificate or an amendment of a ship’s valid IAPP 
Certificate reflecting the installation of a new engine. 

.3 	 Renewal, annual and intermediate surveys, which shall be conducted as part of a 
ship’s surveys required by regulation 5, to ensure the engine continues to fully 
comply with the provisions of this Code. 

.4 	 An initial engine certification survey which shall be conducted on board a ship every 
time a major conversion, as defined in regulation 13, is made to an engine to ensure 
that the engine complies with the applicable NOx emission limit contained in 
regulation 13. This will result in the issue, if applicable, of an EIAPP Certificate and 
the amendment of the IAPP Certificate. 

2.1.2    To comply with the various survey and certification requirements described in 2.1.1, there 
are methods included in this Code from which the engine manufacturer, shipbuilder or shipowner, 
as applicable, can choose to measure, calculate, test or verify an engine for its NOx emissions, as 
follows: 

.1 	 test-bed testing for the pre-certification survey in accordance with chapter 5; 

.2 	 onboard testing for an engine not pre-certificated for a combined pre certification 
and initial certification survey in accordance with the full test-bed requirements of 
chapter 5; 

.3 	 onboard Engine Parameter Check method, using the component data, engine settings 
and engine performance data as specified in the Technical File, for confirmation 
of compliance at initial, renewal, annual and intermediate surveys for pre-certified 
engines or engines that have undergone modifications or adjustments to NOx 
critical components, settings and operating values, since they were last surveyed, in 
accordance with 6.2; 
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.4 	 onboard Simplified Measurement method for confirmation of compliance at renewal, 
annual and intermediate surveys or confirmation of pre-certified engines for initial 
certification surveys, in accordance with 6.3 when required; or 

.5	 onboard Direct Measurement and Monitoring method for confirmation of compliance 
at renewal, annual and intermediate surveys only, in accordance with 6.4. 

2.2 	 Procedures for pre-certification of an engine 

2.2.1    Prior to installation on board, every marine diesel engine (Individual Engine), except as 
allowed by 2.2.2 and 2.2.4, shall: 

.1 	 be adjusted to meet the applicable NOx emission limit, 

.2 	 have its NOx emissions measured on a test bed in accordance with the procedures 
specified in chapter 5 of this Code, and 

.3 	 be pre-certified by the Administration, as documented by issuance of an EIAPP 
Certificate. 

2.2.2    For the pre-certification of serially manufactured engines, depending on the approval of the 
Administration, the Engine Family or the Engine Group concept may be applied (see chapter 4). In 
such a case, the testing specified in 2.2.1.2 is required only for the Parent Engine(s) of an Engine 
Family or Engine Group. 

2.2.3 	 The method of obtaining pre-certification for an engine is for the Administration to: 

.1 	 certify a test of the engine on a test bed; 

.2 	 verify that all engines tested, including, if applicable, those to be delivered within 
an Engine Family or Engine Group, meet the applicable NOx limit; and 

.3 	 if applicable, verify that the selected Parent Engine(s) is representative of an Engine 
Family or Engine Group. 

2.2.4    There are engines which, due to their size, construction and delivery schedule, cannot be 
pre-certified on a test bed. In such cases, the engine manufacturer, shipowner or shipbuilder shall 
make application to the Administration requesting an onboard test (see 2.1.2.2). The applicant 
must demonstrate to the Administration that the onboard test fully meets all of the requirements of 
a test-bed procedure as specified in chapter 5 of this Code. Such a survey may be accepted for an 
Individual Engine or for an Engine Group represented by the Parent Engine only, but it shall not be 
accepted for an Engine Family certification. In no case shall an allowance be granted for possible 
deviations of measurements if an initial survey is carried out on board a ship without any valid pre-
certification test. For engines undergoing an onboard certification test, in order to be issued with an 
EIAPP Certificate, the same procedures apply as if the engine had been pre-certified on a test bed. 

2.2.5 	 NOx reducing devices 

.1 	 Where a NOx reducing device is to be included within the EIAPP certification, it 
must be recognized as a component of the engine and its presence shall be recorded 
in the engine’s Technical File. The engine shall be tested, at the pre-certification test, 
with the NOx reducing device fitted. 



-164-

.2 	 In those cases where a NOx reducing device has been fitted due to failure to meet 
the required emission value at the pre-certification test, in order to receive an 
EIAPP Certificate for this assembly, the engine, including the reducing device, as 
installed, must be re-tested to show compliance with the applicable NOx emission 
limit. However, in this case, the assembly may be re-tested in accordance with 
the Simplified Measurement method in accordance with 6.3. In no case shall the 
allowances given in 6.3.11 be granted. 

.3 	 Where, in accordance with 2.2.5.2, the effectiveness of the NOx reducing device is 
verified by use of the Simplified Measurement method, that test report shall be 
added as an adjunct to the pre-certification test report which demonstrated the 
failure of the engine alone to meet the required emission value. Both test reports 
shall be submitted to the Administration, and test report data, as detailed in 2.4.1.5, 
covering both tests shall be included in the engine’s Technical File. 

.4 	 The Simplified Measurement method used as part of the process to demonstrate 
compliance in accordance with 2.2.5.2 may only be accepted in respect of the 
engine and NOx reducing device on which its effectiveness was demonstrated, and it 
shall not be accepted for Engine Family or Engine Group certification. 

.5 	 In both cases as given in 2.2.5.1 and 2.2.5.2, the NOx reducing device shall be included 
on the EIAPP Certificate together with the emission value obtained with the device 
in operation and all other records as required by the Administration. The engine’s 
Technical File shall also contain onboard NOx verification procedures for the device 
to ensure it is operating correctly. 

.6 	 Notwithstanding 2.2.5.3 and 2.2.5.4, a NOx reducing device may be approved by the 
Administration taking into account guidelines to be developed by the Organization. 

2.2.6    Where, due to changes of component design, it is necessary to establish a new Engine 
Family or Engine Group but there is no available Parent Engine the engine builder may apply to the 
Administration to use the previously obtained Parent Engine test data modified at each specific mode 
of the applicable test cycle so as to allow for the resulting changes in NOx emission values. In such 
cases, the engine used to determine the modification emission data shall correspond in accordance 
with the requirements of 4.4.6.1, 4.4.6.2 and 4.4.6.3 to the previously used Parent Engine. Where 
more than one component is to be changed the combined effect resulting from those changes is to be 
demonstrated by a single set of test results. 

2.2.7    For pre-certification of engines within an Engine Family or Engine Group, an EIAPP 
Certificate shall be issued in accordance with procedures established by the Administration to the 
Parent Engine(s) and to every Member Engine produced under this certification to accompany the 
engines throughout their life whilst installed on ships under the authority of that Administration. 

2.2.8 	 Issue of certification by the Administration of the country in which the engine is built 

.1 	 When an engine is manufactured outside the country of the Administration of the 
ship on which it will be installed, the Administration of the ship may request the 
Administration of the country in which the engine is manufactured to survey the 
engine. Upon satisfaction that the applicable requirements of regulation 13 are 
complied with pursuant to this Code, the Administration of the country in which the 
engine is manufactured shall issue or authorize the issuance of the EIAPP Certificate. 
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.2 	 A copy of the certificate(s) and a copy of the survey report shall be transmitted as 
soon as possible to the requesting Administration. 

.3 	 A certificate so issued shall contain a statement to the effect that it has been issued 
at the request of the Administration. 

2.2.9     Guidance in respect of the pre-certification survey and certification of marine diesel engines, 
as described in chapter 2 of this Code, is given in the relevant flowchart in appendix 2 of this Code. 
Where discrepancies exist, the text of chapter 2 takes precedence. 

2.2.10    A model form of an EIAPP Certificate is attached as appendix 1 to this Code. 

2.3 	 Procedures for certification of an engine 

2.3.1      For those engines which have not been adjusted or modified relative to the original 
specification of the manufacturer, the provision of a valid EIAPP Certificate should suffice to 
demonstrate compliance with the applicable NOx limits. 

2.3.2      After installation on board, it shall be determined to what extent an engine has been subjected 
to further adjustments and/or modifications which could affect the NOx emission. Therefore, the 
engine, after installation on board, but prior to issuance of the IAPP Certificate, shall be inspected 
for modifications and be approved using the onboard NOx verification procedures and one of the 
methods described in 2.1.2. 

2.3.3    There are engines which, after pre-certification, need final adjustment or modification for 
performance.  In such a case, the Engine Group concept could be used to ensure that the engine still 
complies with the applicable limit. 

2.3.4    Every marine diesel engine installed on board a ship shall be provided with a Technical 
File. The Technical File shall be prepared by the applicant for engine certification and approved by 
the Administration, and is required to accompany an engine throughout its life on board ships. The 
Technical File shall contain the information as specified in 2.4.1. 

2.3.5    Where a NOx reducing device is installed and needed to comply with the NOx limits, one 
of the options providing a ready means for verifying compliance with regulation 13 is the Direct 
Measurement and Monitoring method in accordance with 6.4. However, depending on the technical 
possibilities of the device used, subject to the approval of the Administration, other relevant 
parameters could be monitored. 

2.3.6     Where, for the purpose of achieving NOx compliance, an additional substance is introduced, 
such as ammonia, urea, steam, water, fuel additives, etc., a means of monitoring the consumption of 
such substance shall be provided. The Technical File shall provide sufficient information to allow a 
ready means of demonstrating that the consumption of such additional substances is consistent with 
achieving compliance with the applicable NOx limit. 

2.3.7    Where the Engine Parameter Check method in accordance with 6.2 is used to verify 
compliance, if any adjustments or modifications are made to an engine after its pre-certification, a 
full record of such adjustments or modifications shall be recorded in the engine’s Record Book of 
Engine Parameters. 

2.3.8    If all of the engines installed on board are verified to remain within the parameters, 
components, and adjustable features recorded in the Technical File, the engines should be accepted 
as performing within the applicable NOx limit specified in regulation 13.  In this case, provided all 
other applicable requirements of the Annex are complied with, an IAPP Certificate should then be 
issued to the ship. 
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2.3.9     If any adjustment or modification is made which is outside the approved limits documented in 
the Technical File, the IAPP Certificate may be issued only if the overall NOx emission performance 
is verified to be within the required limits by: onboard Simplified Measurement in accordance with 
6.3; or, reference to the test-bed testing for the relevant Engine Group approval showing that the 
adjustments or modifications do not exceed the applicable NOx emission limit. At surveys after the 
initial engine survey, the Direct Measurement and Monitoring method in accordance with 6.4, as 
approved by the Administration, may alternatively be used. 

2.3.10    The Administration may, at its own discretion, abbreviate or reduce all parts of the survey 
on board, in accordance with this Code, to an engine which has been issued an EIAPP Certificate. 
However, the entire survey on board must be completed for at least one cylinder and/or one engine 
in an Engine Family or Engine Group, if applicable, and the abbreviation may be made only if all the 
other cylinders and/or engines are expected to perform in the same manner as the surveyed engine 
and/or cylinder. As an alternative to the examination of fitted components, the Administration may 
conduct that part of the survey on spare parts carried on board provided they are representative of the 
components fitted. 

2.3.11    Guidance in respect of the survey and certification of marine diesel engines at initial, renewal, 
annual and intermediate surveys, as described in chapter 2 of this Code, is given in the flowcharts in 
appendix 2 of this Code. Where discrepancies exist, the text of chapter 2 takes precedence. 

2.4 	 Technical File and onboard NOx verification procedures 

2.4.1     To enable an Administration to perform the engine surveys described in 2.1, the Technical 
File required by 2.3.4 shall, at a minimum, contain the following information: 

.1 	 identification of those components, settings and operating values of the engine which 
influences its NOx emissions including any NOx reducing device or system; 

.2 	 identification of the full range of allowable adjustments or alternatives for the 
components of the engine; 

.3 	 full record of the relevant engine’s performance, including the engine’s rated speed 
and rated power; 

.4 	 a system of onboard NOx verification procedures to verify compliance with the NOx 
emission limits during onboard verification surveys in accordance with chapter 6; 

.5	 a copy of the relevant Parent Engine test data, as given in section 2 of appendix 5 of 
this Code; 

.6 	 if applicable, the designation and restrictions for an engine which is an engine within 
an Engine Family or Engine Group; 

.7 	 specifications of those spare parts/components which, when used in the engine, 
according to those specifications, will result in continued compliance of the engine 
with the applicable NOx emission limit; and 

.8 	 the EIAPP Certificate, as applicable. 

2.4.2     As a general principle, onboard NOx verification procedures shall enable a surveyor to easily 
determine if an engine has remained in compliance with the applicable requirements of regulation 13. At 
the same time, it shall not be so burdensome as to unduly delay the ship or to require in-depth knowledge 
of the characteristics of a particular engine or specialist measuring devices not available on board. 
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2.4.3 	 The onboard NOx verification procedure shall be one of the following methods: 

.1 	 Engine Parameter Check method in accordance with 6.2 to verify that an engine’s 
component, setting and operating values have not deviated from the specifications 
in the engine’s Technical File; 

.2 	 Simplified Measurement method in accordance with 6.3; or 

.3 	 Direct Measurement and Monitoring method in accordance with 6.4. 

2.4.4    When considering which onboard NOx verification procedures should be included in an 
engine’s Technical File to verify whether an engine complies with the applicable NOx emission limit 
during the required onboard verification surveys, other than at an engine’s initial onboard survey, 
any of the three onboard NOx verification procedures as specified in 6.1 may be applied. However, 
the procedures associated with the method applied are to be approved by the Administration. 
If the method differs from the verification procedure method specified in the Technical File as 
originally approved, the procedure of the method needs to be either added as an amendment to the 
Technical File or appended as an alternative to the procedure given in the Technical File. Thereafter 
the shipowner may choose which of the methods approved in the Technical File is to be used to 
demonstrate compliance. 

2.4.5    In addition to the method specified by the engine manufacturer and given in the Technical 
File, as approved by the Administration for the initial certification in the engine, the shipowner shall 
have the option of direct measurement of NOx emissions in accordance with 6.4. Such data may take 
the form of spot checks logged with other engine operating data on a regular basis and over the full 
range of engine operation or may result from continuous monitoring and data storage. Data must be 
current (taken within the last 30 days) and must have been acquired using the test procedures cited in 
this Code. These monitoring records shall be kept on board for three months for verification purposes 
by a Party in accordance with regulation 10. Data shall also be corrected for ambient conditions and 
fuel specification, and measuring equipment must be checked for correct calibration and operation, 
in accordance with the approved procedures given in the Onboard Operating Manual. Where exhaust 
gas after-treatment devices are fitted which influence the NOx emissions, the measuring point(s) must 
be located downstream of such devices. 
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Chapter 3
 

Nitrogen oxides emission standards 

3.1         Maximum allowable NOx emission limits for marine diesel engines 

3.1.1     The maximum allowable NOx emission limit values are given by paragraphs 3, 4, 5.1.1 and 
7.4 of regulation 13 as applicable. The total weighted NOx emissions, as measured and calculated, 
rounded to one decimal place, in accordance with the procedures in this Code, shall be equal to or 
less than the applicable calculated value corresponding to the rated speed of the engine. 

3.1.2    When the engine operates on test fuel oils in accordance with 5.3, the total emission of 
nitrogen oxides (calculated as the total weighted emission of NO2) shall be determined using the 
relevant test cycles and measurement methods as specified in this Code. 

3.1.3     An engine’s exhaust emissions limit value, given from the formulae included in paragraph 3, 
4 or 5.1.1 of regulation 13 as applicable, and the actual calculated exhaust emissions value, rounded 
to one decimal place for the engine, shall be stated on the engine’s EIAPP Certificate. If an engine 
is a Member Engine of an Engine Family or Engine Group, it is the relevant Parent Engine emission 
value that is compared to the applicable limit value for that Engine Family or Engine Group. The 
limit value given here shall be the limit value for the Engine Family or Engine Group based on the 
highest engine speed to be included in that Engine Family or Engine Group, in accordance with 
paragraph 3, 4 or 5.1.1 of regulation 13, irrespective of the rated speed of the Parent Engine or the 
rated speed of the particular engine as given on the engine’s EIAPP certificate. 

3.1.4    In the case of an engine to be certified in accordance with paragraph 5.1.1 of regulation 13 
the specific emission at each individual mode point shall not exceed the applicable NOx emission 
limit value by more than 50% except as follows: 

.1           The 10% mode point in the D2 test cycle specified in 3.2.5. 

.2           The 10% mode point in the C1 test cycle specified in 3.2.6. 

.3           The idle mode point in the C1 test cycle specified in 3.2.6. 

3.2        Test cycles and weighting factors to be applied
 
3.2.1    For every Individual Engine or Parent Engine of an Engine Family or Engine Group, one 
or more of the relevant test cycles specified in 3.2.2 to 3.2.6 shall be applied for verification of 
compliance with the applicable NOx emission limit contained in regulation 13. 

3.2.2     For constant speed marine diesel engines for ship main propulsion, including diesel electric 
drive, test cycle E2 shall be applied in accordance with table 1. 

3.2.3    For an engine connected to a controllable pitch propeller, irrespective of combinator curve, 
test cycle E2 shall be applied in accordance with table 1. 
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Table 1 
Test cycle for “Constant-speed main propulsion” application 

(including diesel-electric drive and all controllable-pitch propeller installations) 

Test cycle 
Speed 100% 100% 100% 100%①

Power 100% 75% 50% 25% 
type E2 Weighting factor 0.2 0.5 0.15 0.15 

3.2.4     For propeller law operated main and propeller law operated auxiliary engines, test cycle E3 
shall be applied in accordance with table 2. 

Table 2 
Test cycle for  

“Propeller-law-operated main and propeller-law-operated auxiliary engine” application  

Test cycle 
Speed 100% 91% 80% 63% 

Power 100% 75% 50% 25% 
type E3 Weighting factor 0.2 0.5 0.15 0.15 

3.2.5     For constant speed auxiliary engines, test cycle D2 shall be applied in accordance with table 3. 

Table 3 
Test cycle for “Constant-speed auxiliary engine” application 

Test cycle 
Speed 100% 100% 100% 100% 100% 

Power 100% 75% 50% 25% 10% 
type D2 Weighting factor 0.05 0.25 0.3 0.3 0.1 

3.2.6     For variable speed, variable load auxiliary engines, not included above, test cycle C1 shall be 
applied in accordance with table 4. 

Table 4 
Test cycle for “Variable-speed, variable-load auxiliary engine” application 

Test cycle 
Speed Rated Intermediate Idle 

Torque 100% 75% 50% 10% 100% 75% 50% 0% 

type C1 Weighting 
factor 0.15 0.15 0.15 0.1 0.1 0.1 0.1 0.15 

__________________
①  There are exceptional cases, including large bore engines intended for E2 applications, in which, due to their 

oscillating masses and construction, engines cannot be run at low load at nominal speed without the risk 
of damaging essential components. In such cases, the engine manufacturer shall make application to the 
Administration that the test cycle as given in table 1 above may be modified for the 25% power mode with 
regard to the engine speed. The adjusted engine speed at 25% power, however, shall be as close as possible to 
the rated engine speed, as recommended by the engine manufacturer and approved by the Administration. The 
applicable weighting factors for the test cycle shall remain unchanged. 
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3.2.7    The torque figures given in test cycle C1 are percentage values which represent for a given 
test mode the ratio of the required torque to the maximum possible torque at this given speed. 

3.2.8    The intermediate speed for test cycle C1 shall be declared by the manufacturer, taking into 
account the following requirements: 

.1 	 For engines which are designed to operate over a speed range on a full load torque 
curve, the intermediate speed shall be the declared maximum torque speed if it 
occurs between 60% and 75% of rated speed. 

.2 	 If the declared maximum torque speed is less than 60% of rated speed, then the 
intermediate speed shall be 60% of the rated speed. 

.3 	 If the declared maximum torque speed is greater than 75% of the rated speed, then 
the intermediate speed shall be 75% of rated speed. 

.4 	 For engines which are not designed to operate over a speed range on the full load 
torque curve at steady state conditions, the intermediate speed will typically be 
between 60% and 70% of the maximum rated speed. 

3.2.9     If an engine manufacturer applies for a new test cycle application on an engine already certified 
under a different test cycle specified in 3.2.2 to 3.2.6, then it may not be necessary for that engine to 
undergo the full certification process for the new application. In this case, the engine manufacturer 
may demonstrate compliance by recalculation, by applying the measurement results from the specific 
modes of the first certification test to the calculation of the total weighted emissions for the new test 
cycle application, using the corresponding weighting factors from the new test cycle. 
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Chapter 4
 

Approval for serially manufactured engines:  
Engine Family and Engine Group concepts 

4.1         General 

4.1.1     To avoid certification testing of every engine for compliance with the NOx emission limits, 
one of two approval concepts may be adopted, namely the Engine Family or the Engine Group 
concept. 

4.1.2     The Engine Family concept may be applied to any series produced engines which, through 
their design are proven to have similar NOx emission characteristics, are used as produced, and, 
during installation on board, require no adjustments or modifications which could adversely affect 
the NOx emissions. 

4.1.3     The Engine Group concept may be applied to a smaller series of engines produced for similar 
engine application and which require minor adjustments and modifications during installation or in 
service on board. 

4.1.4     Initially the engine manufacturer may, at its discretion, determine whether engines should be 
covered by the Engine Family or Engine Group concept. In general, the type of application shall be 
based on whether the engines will be modified, and to what extent, after testing on a test bed. 

4.2         Documentation 

4.2.1    All documentation for certification must be completed and suitably stamped by the duly 
authorized Authority as appropriate. This documentation shall also include all terms and conditions, 
including replacement of spare parts, to ensure that an engine is maintained in compliance with the 
applicable NOx emission limit. 

4.2.2     For an engine within an Engine Family or Engine Group, the required documentation for the 
Engine Parameter Check method is specified in 6.2.2. 

4.3        Application of the Engine Family concept
 
4.3.1     The Engine Family concept provides the possibility of reducing the number of engines which 
must be submitted for approval testing, while providing safeguards that all engines within the Engine 
Family comply with the approval requirements. In the Engine Family concept, engines with similar 
emission characteristics and design are represented by a Parent Engine. 

4.3.2    Engines that are series produced and not intended to be modified may be covered by the 
Engine Family concept. 

4.3.3    The selection procedure for the Parent Engine is such that the selected engine incorporates 
those features which will most adversely affect the NOx emission level. This engine, in general, shall 
have the highest NOx emission level among all of the engines in the Engine Family. 

4.3.4     On the basis of tests and engineering judgement, the manufacturer shall propose which 
engines belong to an Engine Family, which engine(s) produce the highest NOx emissions, and which 
engine(s) should be selected for certification testing. 
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4.3.5    The Administration shall review for certification approval the selection of the Parent Engine 
within the Engine Family and shall have the option of selecting a different engine, either for approval 
or production conformity testing, in order to have confidence that all engines within the Engine 
Family comply with the applicable NOx emission limit. 

4.3.6    The Engine Family concept does allow minor adjustments to the engines through adjustable 
features. Marine diesel engines equipped with adjustable features must comply with all requirements 
for any adjustment within the physically available range. A feature is not considered adjustable if 
it is permanently sealed or otherwise not normally accessible. The Administration may require that 
adjustable features be set to any specification within its adjustable range for certification or in-use 
testing to determine compliance with the requirements. 

4.3.7    Before granting an Engine Family approval, the Administration shall take the necessary 
measures to verify that adequate arrangements have been made to ensure effective control of the 
conformity of production. This may include, but is not limited to: 

.1 	 the connection between the NOx critical component part or identification numbers 
as proposed for the Engine Family and the drawing numbers (and revision status if 
applicable) defining those components; 

.2 	 the means by which the Administration will be able, at the time of a survey, to verify 
that the drawings used for the production of the NOx critical components correspond 
to the drawings established as defining the Engine Family; 

.3 	 drawing revision control arrangements. Where it is proposed by a manufacturer that 
revisions to the NOx critical component drawings defining an Engine Family may 
be undertaken through the life of an engine, then the conformity of production 
scheme would need to demonstrate the procedures to be adopted to cover the cases 
where revisions will, or will not, affect NOx emissions. These procedures shall 
cover drawing number allocation, effect on the identification markings on the NOx 
critical components and the provision for providing the revised drawings to the 
Administration responsible for the original Engine Family approval, where these 
revisions may affect the NOx emissions the means to be adopted to assess or verify 
performance against the Parent Engine performance are to be stated together with 
the subsequent actions to be taken regarding advising the Administration and, where 
necessary, the declaration of a new Parent Engine prior to the introduction of those 
modifications into service; 

.4 	 the implemented procedures that ensure any NOx critical component spare parts 
supplied to a certified engine will be identified as given in the approved Technical 
File and hence will be produced in accordance with the drawings as defining the 
Engine Family; or 

.5 	 equivalent arrangements as approved by the Administration. 

4.3.8     Guidance for the selection of an Engine Family
 
4.3.8.1  The Engine Family shall be defined by basic characteristics which must be common to all 
engines within the Engine Family. In some cases there may be interaction of parameters; these effects 
must also be taken into consideration to ensure that only engines with similar exhaust emission 
characteristics are included within an Engine Family, e.g., the number of cylinders may become a 
relevant parameter on some engines due to the charge air or fuel system used, but with other designs, 
exhaust emissions characteristics may be independent of the number of cylinders or configuration. 
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4.3.8.2   The engine manufacturer is responsible for selecting those engines from their different 
models of engines that are to be included in an Engine Family. The following basic characteristics, 
but not specifications, shall be common among all engines within an Engine Family: 

.1 	 combustion cycle: 
- 2-stroke cycle 
- 4-stroke cycle 

.2 	 cooling medium:  
- air  
- water  
- oil 

.3 	 individual cylinder displacement: 
- to be within a total spread of 15% 

.4 	 number of cylinders and cylinder configuration: 
- applicable in certain cases only, e.g., in combination with exhaust gas cleaning devices 

.5 	 method of air aspiration: 
- naturally aspirated 
- pressure charged 

.6 	 fuel type: 
- distillate/residual fuel oil 
- dual fuel 

.7 	 combustion chamber 
- open chamber 
- divided chamber 

.8 	 valve and porting, configuration, size and number: 
- cylinder head 
- cylinder wall 

.9           fuel system type: 
- pump-line-injector 
- in-line 
- distributor 
- single element 
- unit injector 
- gas valve 

.10         miscellaneous features: 
- exhaust gas re-circulation 
- water/emulsion injection 
- air injection 
- charge cooling system
- exhaust after-treatment 
- reduction catalyst  
- oxidation catalyst  
- thermal reactor 
- particulates trap. 
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4.3.8.3   If there are engines which incorporate other features which could be considered to affect 
NOx exhaust emissions, these features must be identified and taken into account in the selection of 
the engines to be included in the Engine Family. 

4.3.9       Guidance for selecting the Parent Engine of an Engine Family 

4.3.9.1   The method of selection of the Parent Engine for NOx measurement shall be agreed to 
and approved by the Administration. The method shall be based upon selecting an engine which 
incorporates engine features and characteristics which, from experience, are known to produce 
the highest NOx emissions expressed in grams per kilowatt hour (g/kWh). This requires detailed 
knowledge of the engines within the Engine Family. Under certain circumstances, the Administration 
may conclude that the worst case NOx emission rate of the Engine Family can best be characterized 
by testing a second engine. Thus, the Administration may select an additional engine for test based 
upon features which indicate that it may have the highest NOx emission levels of the engines within 
that Engine Family.  If the range of engines within the Engine Family incorporate other variable 
features which could be considered to affect NOx emissions, these features must also be identified 
and taken into account in the selection of the Parent Engine. 

4.3.9.2    The Parent Engine shall have the highest emission value for the applicable test cycle. 

4.3.10     Certification of an Engine Family 

4.3.10.1 The certification shall include a list, to be prepared and maintained by the engine 
manufacturer and approved by the Administration, of all engines and their specifications accepted 
under the same Engine Family, the limits of their operating conditions and the details and limits of 
engine adjustments that may be permitted. 

4.3.10.2  A pre-certificate, or EIAPP Certificate, shall be issued for a Member Engine of an Engine 
Family in accordance with this Code which certifies that the Parent Engine meets the applicable NOx 
limit specified in regulation 13.  Where Member Engine pre-certification requires the measurement 
of some performance values, the calibration of the equipment used for those measurements shall be 
in accordance with the requirements of 1.3 of appendix 4 of this Code. 

4.3.10.3  When the Parent Engine of an Engine Family is tested and gaseous emissions measured 
under the most adverse conditions specified within this Code and confirmed as complying with 
the applicable maximum allowable emission limits as given in 3.1, the results of the test and NOx 
measurement shall be recorded in the EIAPP Certificate issued for the particular Parent Engine and 
for all Member Engines of the Engine Family. 

4.3.10.4  If two or more Administrations agree to accept each other’s EIAPP Certificates, then 
an entire Engine Family, certified by one of these Administrations, shall be accepted by the other 
Administrations which entered into that agreement with the original certifying Administration, unless 
the agreement specified otherwise. Certificates issued under such agreements shall be acceptable 
as prima facie evidence that all engines included in the certification of the Engine Family comply 
with the specific NOx emission requirements.  There is no need for further evidence of compliance 
with regulation 13 if it is verified that the installed engine has not been modified and the engine 
adjustment is within the range permitted in the Engine Family certification. 

4.3.10.5   If the Parent Engine of an Engine Family is to be certified in accordance with an alternative 
standard or a different test cycle than allowed by this Code, the manufacturer must prove to the 
Administration that the weighted average NOx emissions for the appropriate test cycles fall within 
the relevant limit values under regulation 13 and this Code before the Administration may issue an 
EIAPP Certificate. 
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4.4        Application of the Engine Group concept 

4.4.1     Engine Group engines normally require adjustment or modification to suit the onboard 
operating conditions but these adjustments or modifications shall not result in NOx emissions 
exceeding the applicable limits in regulation 13. 

4.4.2     The Engine Group concept also provides the possibility for a reduction in approval testing for 
modifications to engines in production or in service. 

4.4.3     In general, the Engine Group concept may be applied to any engine type having the same 
design features as specified in 4.4.6, but individual engine adjustment or modification after test-bed 
measurement is allowed. The range of engines in an Engine Group and choice of Parent Engine shall 
be agreed to and approved by the Administration. 

4.4.4    The application for the Engine Group concept, if requested by the engine manufacturer or 
another party, shall be considered for certification approval by the Administration. If the engine 
owner, with or without technical support from the engine manufacturer, decides to perform 
modifications on a number of similar engines in the owner’s fleet, the owner may apply for an 
Engine Group certification. The Engine Group may be based on a Parent Engine which is a test 
engine on the test bench. Typical applications are similar modifications of similar engines in similar 
operational conditions. If a party other than the engine manufacturer applies for engine certification, 
the applicant for the engine certification takes on the responsibilities of the engine manufacturer as 
elsewhere given within this Code. 

4.4.5    Before granting an initial Engine Group approval for serially produced engines, the 
Administration shall take the necessary measures to verify that adequate arrangements have been 
made to ensure effective control of the conformity of production. The requirements of 4.3.7 apply 
mutatis mutandis to this section. This requirement may not be necessary for Engine Groups MEPC 
established for the purpose of engine modification on board after an EIAPP Certificate has been 
issued. 

4.4.6 	 Guidance for the selection of an Engine Group 

4.4.6.1   The Engine Group may be defined by basic characteristics and specifications in addition to 
the parameters defined in 4.3.8 for an Engine Family. 

4.4.6.2    The following parameters and specifications shall be common to engines within an Engine 
Group: 

.1 	 bore and stroke dimensions; 

.2 	 method and design features of pressure charging and exhaust gas system: 
- constant pressure; 
- pulsating system; 

.3 	 method of charge air cooling system: 
- with/without charge air cooler; 

.4 	 design features of the combustion chamber that effect NOx emission; 

.5 	 design features of the fuel injection system, plunger and injection cam which may 
profile basic characteristics that effect NOx emission; and 
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.6 	 rated power at rated speed. The permitted ranges of engine power (kW/cylinder) 
and/or rated speed are to be declared by the manufacturer and approved by the 
Administration. 

4.4.6.3  Generally, if the criteria required by 4.4.6.2 are not common to all engines within a 
prospective Engine Group, then those engines may not be considered as an Engine Group. However, 
an Engine Group may be accepted if only one of those criteria is not common for all of the engines 
within a prospective Engine Group. 

4.4.7 	  Guidance for allowable adjustment or modification within an Engine Group 

4.4.7.1   Minor adjustments and modifications in accordance with the Engine Group concept are 
allowed after pre-certification or final test-bed measurement within an Engine Group upon agreement 
of the parties concerned and approval of the Administration, if: 

.1 	 an inspection of emission-relevant engine parameters and/or provisions of the onboard 
NOx verification procedures of the engine and/or data provided by the engine 
manufacturer confirm that the adjusted or modified engine complies with the 
applicable NOx emission limit. The engine test-bed results in respect of NOx 
emissions may be accepted as an option for verifying onboard adjustments or 
modifications to an engine within an Engine Group; or 

.2 	 onboard measurement confirms that the adjusted or modified engine complies with 
the applicable NOx emission limit. 

4.4.7.2   Examples of adjustments and modifications within an Engine Group that may be permitted, 
but are not limited to those described below: 

.1           For onboard conditions, adjustment of: 
- injection timing for compensation of fuel property differences, 
- injection timing for maximum cylinder pressure, 
- fuel delivery differences between cylinders. 

.2           For performance, modification of: 
- turbocharger, 
- injection pump components, 
- plunger specification, 
- delivery valve specification, 
- injection nozzles, 
- cam profiles, 
- intake and/or exhaust valve, 
- injection cam, 
- combustion chamber. 

4.4.7.3   The above examples of modifications after a test-bed trial concern essential improvements 
of components or engine performance during the life of an engine. This is one of the main reasons 
for the existence of the Engine Group concept. The Administration, upon application, may accept 
the results from a demonstration test carried out on one engine, possibly a test engine, indicating 
the effects of the modifications on NOx emissions which may be accepted for all engines within that 
Engine Group without requiring certification measurements on each Member Engine of the Engine 
Group. 
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4.4.8     Guidance for the selection of the Parent Engine of an Engine Group 

4.4.8.1   The selection of the Parent Engine shall be in accordance with the criteria in 4.3.9, as 
applicable. It is not always possible to select a Parent Engine from small-volume production engines 
in the same way as the mass-produced engines (Engine Family). The first engine ordered may be 
registered as the Parent Engine. Furthermore at the pre-certification test where a Parent Engine is not 
adjusted to the engine builder defined reference or maximum tolerance operating conditions (which 
may include, but not limited to, maximum combustion pressure, compression pressure, exhaust back 
pressure, charge air temperature) for the Engine Group, the measured NOx emission values shall 
be corrected to the defined reference and maximum tolerance conditions on the basis of emission 
sensitivity tests on other representative engines. The resulting corrected average weighted NOx 
emission value under reference conditions is to be stated in 1.9.6 of the Supplement to the EIAPP 
Certificate.  In no case is the effect of the reference condition tolerances to result in an emission 
value which would exceed the applicable NOx emission limit as required by regulation 13. The 
method used to select the Parent Engine to represent the Engine Group, the reference values and the 
applied tolerances shall be agreed to and approved by the Administration. 

4.4.9       Certification of an Engine Group 

4.4.9.1    The requirements of 4.3.10 apply mutatis mutandis to this section. 
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Chapter 5
 

Procedures for NOx emission measurements on a test bed 

5.1        General 

5.1.1     This procedure shall be applied to every initial approval testing of a marine diesel engine 
regardless of the location of that testing (the methods described in 2.1.2.1 and 2.1.2.2). 

5.1.2     This chapter specifies the measurement and calculation methods for gaseous exhaust emissions 
from reciprocating internal-combustion engines under steady-state conditions, necessary for 
determining the average weighted value for the NOx exhaust gas emission. 

5.1.3     Many of the procedures described below are detailed accounts of laboratory methods, since 
determining an emissions value requires performing a complex set of individual measurements, 
rather than obtaining a single measured value. Thus, the results obtained depend as much on the 
process of performing the measurements as they depend on the engine and test method. 

5.1.4   This chapter includes the test and measurement methods, test run and test report as a 
procedure for a test-bed measurement. 

5.1.5    In principle, during emission tests, an engine shall be equipped with its auxiliaries in the 
same manner as it would be used on board. 

5.1.6    For many engine types within the scope of this Code, the auxiliaries which may be fitted 
to the engine in service may not be known at the time of manufacture or certification. It is for this 
reason that the emissions are expressed on the basis of brake power as defined in 1.3.13. 

5.1.7     When it is not appropriate to test the engine under the conditions as defined in 5.2.3, e.g., if 
the engine and transmission form a single integral unit, the engine may only be tested with other 
auxiliaries fitted. In this case the dynamometer settings shall be determined in accordance with 5.2.3 
and 5.9. The auxiliary losses shall not exceed 5% of the maximum observed power. Losses exceeding 
5% shall be approved by the Administration involved prior to the test. 

5.1.8     All volumes and volumetric flow rates shall be related to 273 K (0°C) and 101.3 kPa. 

5.1.9    Except as otherwise specified, all results of measurements, test data or calculations required 
by this chapter shall be recorded in the engine’s test report in accordance with 5.10. 

5.1.10   References in this Code to the term “charge air” apply equally to scavenge air. 

5.2        Test conditions 

5.2.1     Test condition parameter and test validity for Engine Family approval 

5.2.1.1   The absolute temperature Ta of the engine intake air expressed in Kelvin shall be measured, 
and the dry atmospheric pressure ps, expressed in kPa, shall be measured or calculated as follows: 

ps = pb – 0.01 • Ra • pa 

pa according to formula (10) 
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5.2.1.2     For naturally aspirated and mechanically pressure charged engines the parameter fa shall be 
determined according to the following: 
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5.2.1.3 For turbocharged engines with or without cooling of the intake air the parameter fa
shall be determined according to the following: 
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5.2.1.4 For a test to be recognized as valid for Engine Family approval, the parameter fa shall 
be such that:

0.93 fa    1.07 (3) 

5.2.2 Engines with charge air cooling

5.2.2.1 The temperature of the cooling medium and the charge air temperature shall be 
recorded. 

5.2.2.2  All engines when equipped as intended for installation on board ships must be capable 
of operating within the applicable NOx emission limit of regulation 13 at an ambient seawater 
temperature of 25°C. This reference temperature shall be considered in accordance with the 
charge air cooling arrangement applicable to the individual installation as follows: 

.1 Direct seawater cooling to engine charge air coolers. Compliance with the 
applicable NOx limit shall be demonstrated with a charge air cooler coolant inlet 
temperature of 25°C. 

.2 Intermediate freshwater cooling to engine charge air coolers. Compliance with the 
applicable NOx limit shall be demonstrated with the charge air cooling system 
operating with the designed in service coolant inlet temperature regime 
corresponding to an ambient seawater temperature of 25°C. 

Note:  Demonstration of compliance at a Parent Engine test for a direct seawater cooled 
system, as given by (.1) above, does not demonstrate compliance in accordance 
with the higher charge air temperature regime inherent with an intermediate 
freshwater cooling arrangement as required by this section. 

.3 For those installations incorporating no seawater cooling, either direct or indirect, 
to the charge air coolers, e.g., radiator cooled freshwater systems, air/air charge air 
coolers, compliance with the applicable NOx limit shall be demonstrated with the 
engine and charge air cooling systems operating as specified by the manufacturer 
with 25°C air temperature. 

 
5.2.1.4    For a test to be recognized as valid for Engine Family approval, the parameter fa shall be 
such that: 

  0.93 ≤ fa ≤ 1.07                                                                                                          (3) 

5.2.2       Engines with charge air cooling 

5.2.2.1    The temperature of the cooling medium and the charge air temperature shall be recorded. 

5.2.2.2   All engines when equipped as intended for installation on board ships must be capable 
of operating within the applicable NOx emission limit of regulation 13 at an ambient seawater 
temperature of 25°C. This reference temperature shall be considered in accordance with the charge 
air cooling arrangement applicable to the individual installation as follows: 

.1 	 Direct seawater cooling to engine charge air coolers. Compliance with the applicable 
NOx limit shall be demonstrated with a charge air cooler coolant inlet temperature 
of 25°C. 

.2 	 Intermediate freshwater cooling to engine charge air coolers. Compliance with the 
applicable NOx limit shall be demonstrated with the charge air cooling system 
operating with the designed in service coolant inlet temperature regime 
corresponding to an ambient seawater temperature of 25°C. 

Note: 	 Demonstration of compliance at a Parent Engine test for a direct seawater cooled 
system, as given by (.1) above, does not demonstrate compliance in accordance with 
the higher charge air temperature regime inherent with an intermediate freshwater 
cooling arrangement as required by this section. 

.3 	 For those installations incorporating no seawater cooling, either direct or indirect, 
to the charge air coolers, e.g., radiator cooled freshwater systems, air/air charge air 
coolers, compliance with the applicable NOx limit shall be demonstrated with the 
engine and charge air cooling systems operating as specified by the manufacturer 
with 25°C air temperature. 

5.2.2.3   Compliance with the applicable NOx emission limit as defined by regulation 13 shall be 
demonstrated either by testing or by calculation using the charge air reference temperatures (TSCRef) 
specified and justified by the manufacturer, if applicable. 
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5.2.3      Power 

5.2.3.1   The basis of specific emissions measurement is uncorrected brake power as defined in 1.3.11 
and 1.3.13. The engine shall be submitted with auxiliaries needed for operating the engine (e.g., fan, 
water pump, etc.). If it is impossible or inappropriate to install the auxiliaries on the test bench, the 
power absorbed by them shall be determined and subtracted from the measured engine power. 

5.2.3.2    Auxiliaries not necessary for the operation of the engine and which may be mounted on the 
engine may be removed for the test.  See also 5.1.5 and 5.1.6. 

5.2.3.3    Where auxiliaries have not been removed, the power absorbed by them at the test speeds 
shall be determined in order to calculate the dynamometer settings, except for engines where such 
auxiliaries form an integral part of the engine (e.g., cooling fans for air cooled engines). 

5.2.4        Engine air inlet system 

5.2.4.1   An engine air intake system or a test shop system shall be used presenting an air intake 
restriction within ± 300 Pa of the maximum value specified by the manufacturer for a clean air 
cleaner at the speed of rated power and full-load. 

5.2.4.2    If the engine is equipped with an integral air inlet system, it shall be used for testing. 

5.2.5        Engine exhaust system 

5.2.5.1    An engine exhaust system or a test shop system shall be used which presents an exhaust 
backpressure within ± 650 Pa of the maximum value specified by the manufacturer at the speed of 
rated power and full load. The exhaust system shall conform to the requirements for exhaust gas 
sampling, as set out in 5.9.3. 

5.2.5.2    If the engine is equipped with an integral exhaust system, it shall be used for testing. 

5.2.5.3    If the engine is equipped with an exhaust after-treatment device, the exhaust pipe shall have 
the same diameter as found in-use for at least 4 pipe diameters upstream to the inlet of the beginning 
of the expansion section containing the after-treatment device. The distance from the exhaust 
manifold flange or turbocharger outlet to the exhaust after-treatment device shall be the same as in 
the onboard configuration or within the distance specifications of the manufacturer. The exhaust 
backpressure or restriction shall follow the same criteria as above, and may be set with a valve. 

5.2.5.4    Where test-bed installation prevents adjustment to the exhaust gas backpressure as required, 
the effect on the NOx emissions shall be demonstrated by the engine builder and, with the approval 
of the Administration, the emission value duly corrected as necessary. 

5.2.6       Cooling system
 
5.2.6.1    An engine cooling system with sufficient capacity to maintain the engine at normal operating 
temperatures prescribed by the manufacturer shall be used. 

5.3         Test fuel oils 

5.3.1     Fuel oil characteristics may influence the engine exhaust gas emission; in particular, some 
fuel bound nitrogen can be converted to NOx during combustion. Therefore, the characteristics of 
the fuel oil used for the test are to be determined and recorded.  Where a reference fuel oil is used, 
the reference code or specifications and the analysis of the fuel oil shall be provided. 
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5.3.2    The selection of the fuel oil for the test depends on the purpose of the test. If a suitable 
reference fuel oil is not available, it is recommended to use a DM-grade marine fuel specified in ISO 
8217:2005, with properties suitable for the engine type. In case a DM-grade fuel oil is not available, 
a RM-grade fuel oil according to ISO 8217:2005 shall be used. The fuel oil shall be analysed for its 
composition of all components necessary for a clear specification and determination of DM- or RM-
grade. The nitrogen content shall also be determined. The fuel oil used during the Parent Engine test 
shall be sampled during the test. 

5.3.3    The fuel oil temperature shall be in accordance with the manufacturer’s recommendations. 
The fuel oil temperature shall be measured at the inlet to the fuel injection pump, or as specified by 
the manufacturer, and the temperature and location of measurement recorded. 

5.3.4     Dual fuel engines using liquid fuel as pilot fuel shall be tested using maximum liquid to gas 
fuel ratio. The liquid fraction of the fuel shall comply with 5.3.1, 5.3.2 and 5.3.3. 

5.4         Measurement equipment and data to be measured 

5.4.1     The emission of gaseous components by the engine submitted for testing shall be measured 
by the methods described in appendix 3 of this Code which describe the recommended analytical 
systems for the gaseous emissions. 

5.4.2     Other systems or analysers may, subject to the approval of the Administration, be accepted if 
they yield equivalent results to that of the equipment referenced in 5.4.1. In establishing equivalency 
it shall be demonstrated that the proposed alternative systems or analysers would, as qualified by 
using recognized national or international standards, yield equivalent results when used to measure 
diesel engine exhaust emission concentrations in terms of the requirements referenced in 5.4.1. 

5.4.3    For introduction of a new system the determination of equivalency shall be based upon the 
calculation of repeatability and reproducibility, as described in ISO 5725-1 and ISO 5725-2, or any 
other comparable recognized standard. 

5.4.4    This Code does not contain details of flow, pressure, and temperature measuring equipment. 
Instead, only the accuracy requirements of such equipment necessary for conducting an emissions 
test are given in 1.3.1 of appendix 4 of this Code. 

5.4.5 	 Dynamometer specification
 
5.4.5.1   An engine dynamometer with adequate characteristics to perform the appropriate test cycle 
described in 3.2 shall be used. 

5.4.5.2  The instrumentation for torque and speed measurement shall allow the measurement 
accuracy of the shaft power within the given limits.  Additional calculations may be necessary. 

5.4.5.3  The accuracy of the measuring equipment shall be such that the maximum permissible 
deviations given in 1.3.1 of appendix 4 of this Code are not exceeded. 

5.5 	 Determination of exhaust gas flow 

5.5.1      The exhaust gas flow shall be determined by one of the methods specified in 5.5.2, 5.5.3 or 5.5.4. 

5.5.2 	 Direct measurement method
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 5.5.2.1   This method involves the direct measurement of the exhaust flow by flow nozzle or 
equivalent metering system and shall be in accordance with a recognized international standard. 

Note:	 Direct gaseous flow measurement is a difficult task. Precautions shall be taken to avoid 
measurement errors which will result in emission value errors. 

5.5.3 	 Air and fuel measurement method 

5.5.3.1  The method for determining exhaust emission flow using the air and fuel measurement 
method shall be conducted in accordance with a recognized international standard. 

5.5.3.2   This involves measurement of the air flow and the fuel flow. Air flow-meters and fuel flow-
meters with an accuracy defined in 1.3.1 of appendix 4 of this Code shall be used. 

5.5.3.3 	 The exhaust gas flow shall be calculated as follows: 

 qmew = qmaw + qmf                                                                                                                                                               (4) 

5.5.3.4  The air flow-meter shall meet the accuracy specifications of appendix 4 of this Code, the 
CO2 analyser used shall meet the specifications of appendix 3 of this Code, and the total system shall 
meet the accuracy specifications for the exhaust gas flow as given in appendix 4 of this Code. 

5.5.4 	 Fuel flow and carbon balance method 

5.5.4.1  This involves exhaust mass flow rate calculation from fuel consumption, fuel composition 
and exhaust gas concentrations using the carbon balance method, as specified in appendix 6 of this 
Code. 

5.6 	 Permissible deviations of instruments for engine-related parameters and other essential 
              parameters 

5.6.1    The calibration of all measuring instruments including both the measuring instruments as 
detailed under appendix 4 of this Code and additional measuring instruments required in order to 
define an engine’s NOx emission performance, for example the measurement of peak cylinder or 
charge air pressures, shall be traceable to standards recognized by the Administration and shall 
comply with the requirements as set out in 1.3.1 of appendix 4 of this Code. 

5.7 	 Analysers for determination of the gaseous components 

5.7.1     The analysers to determine the gaseous emissions shall meet the specifications as set out in 
appendix 3 of this Code. 

5.8 	 Calibration of the analytical instruments 

5.8.1      Each analyser used for the measurement of an engine’s gaseous emissions shall be calibrated 
in accordance with the requirements of appendix 4 of this Code. 

5.9 	 Test run 

5.9.1 	 General 
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5.9.1.1   Detailed descriptions of the recommended sampling and analysing systems are contained 
in 5.9.2 to 5.9.4 and appendix 3 of this Code. Since various configurations may produce equivalent 
results, exact conformance with these figures is not required. Additional components, such as 
instruments, valves, solenoids, pumps, and switches, may be used to provide additional information 
and coordinate the functions of the component systems. Other components which are not needed to 
maintain the accuracy on some systems may, with the agreement of the Administration, be excluded 
if their exclusion is based upon good engineering judgement. 

5.9.1.2   The treatment of inlet restriction (naturally aspirated engines) or charge air pressure (turbo-
charged engines) and exhaust back pressure shall be in accordance with 5.2.4 and 5.2.5 respectively. 

5.9.1.3   In the case of a pressure charged engine, the inlet restriction conditions shall be taken as the 
condition with a clean air inlet filter and the pressure charging system working within the bounds as 
declared, or to be established, for the Engine Family or Engine Group to be represented by the Parent 
Engine test result. 

5.9.2 	 Main exhaust components: CO, CO2, HC, NOx and O2 

5.9.2.1   An analytical system for the determination of the gaseous emissions in the raw exhaust gas 
shall be based on the use of analysers given in 5.4. 

5.9.2.2   For the raw exhaust gas, the sample for all components may be taken with one sampling 
probe or with two sampling probes located in close proximity and internally split to the different 
analysers. Care must be taken that no condensation of exhaust components (including water and 
sulphuric acid) occurs at any point of the analytical system. 

5.9.2.3   Specifications and calibration of these analysers shall be as set out in appendices 3 and 4 of 
this Code, respectively. 

5.9.3      Sampling for gaseous emissions
 
5.9.3.1   The sampling probes for the gaseous emissions shall be fitted at least 10 pipe diameters 
after the outlet of the engine, turbocharger, or last after-treatment device, whichever is furthest 
downstream, but also at least 0.5 m or 3 pipe diameters upstream of the exit of the exhaust gas 
system, whichever is greater. For a short exhaust system that does not have a location that meets 
both of these specifications, an alternative sample probe location shall be subject to approval by the 
Administration. 

5.9.3.2   The exhaust gas temperature shall be at least 190°C at the HC sample probe, and at least 70°C at 
the sample probes for other measured gas species where they are separate from the HC sample probe. 

5.9.3.3   In the case of a multi-cylinder engine with a branched exhaust manifold, the inlet of the 
probe shall be located sufficiently far downstream so as to ensure that the sample is representative 
of the average exhaust emissions from all cylinders. In the case of a multi-cylinder engine having 
distinct groups of manifolds, it is permissible to acquire a sample from each group individually 
and calculate an average exhaust emission. Alternatively, it would also be permissible to acquire a 
sample from a single group to represent the average exhaust emission provided that it can be justified 
to the Administration that the emissions from other groups are identical. Other methods, subject to 
the approval of the Administration, which have been shown to correlate with the above methods may 
be used. For exhaust emission calculation, the total exhaust mass flow shall be used. 
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5.9.3.4   The exhaust gas sampling system shall be leakage tested in accordance with section 4 of 
appendix 4 of this Code. 

5.9.3.5   If the composition of the exhaust gas is influenced by any exhaust after-treatment system, 
the exhaust gas sample shall be taken downstream of that device. 

5.9.3.6   The inlet of the probe shall be located as to avoid ingestion of water which is injected into 
the exhaust system for the purpose of cooling, tuning or noise reduction. 

5.9.4      Checking of the analysers 

5.9.4.1  The emission analysers shall be set at zero and spanned in accordance with section 6 of 
appendix 4 of this Code. 

5.9.5       Test cycles 

5.9.5.1   An engine shall be tested in accordance with the test cycles as defined in 3.2. This takes into 
account the variations in engine application. 

5.9.6 	 Test sequence 

5.9.6.1   After the procedures in 5.9.1 to 5.9.5 have been completed, the test sequence shall be started. 
The engine shall be operated in each mode, in any order, in accordance with the appropriate test 
cycles defined in 3.2. 

5.9.6.2   During each mode of the test cycle after the initial transition period, the specified speed shall 
be held within ± 1% of the rated speed or ± 3 min-1 whichever is greater except for low idle which 
shall be within the tolerances declared by the manufacturer. The specified torque shall be held so that 
the average over the period during which the measurements are being taken is within ± 2% of the 
rated torque at the engine’s rated speed. 

5.9.7 	  Analyser response 

5.9.7.1  When stabilized, the output of the analysers shall be recorded both during the test and 
during all zero and span response checks, using a data acquisition system or a strip chart recorder. 
The recording period shall not be less than 10 minutes when analysing exhaust gas or not less 
than 3 minutes for each zero and span response check. For data acquisition systems, a minimum 
sampling frequency of 3 per minute shall be used. Measured concentrations of CO, HC and NOx are 
to be recorded in terms of, or equivalent to, ppm to at least the nearest whole number.  Measured 
concentrations of CO2 and O2 are to be recorded in terms of, or equivalent to, % to not less than two 
decimal places. 

5.9.8 	 Engine conditions
 
5.9.8.1   The engine speed, load and other essential parameters shall be measured at each mode point only 
after the engine has been stabilized. The exhaust gas flow shall be measured or calculated and recorded. 

5.9.9 	 Re-checking the analysers
 
5.9.9.1   After the emission test, the zero and span responses of the analysers shall be re-checked using 
a zero gas and the same span gas as used prior to the measurements. The test shall be considered 
acceptable if: 
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.1 	 the difference between the responses to the zero gas before and after the test is less 
than 2% of the initial span gas concentration; and 

.2 	 the difference between the responses to the span gas before and after the test is less 
than 2% of the initial span gas concentration. 

5.9.9.2   Zero and span drift correction shall not be applied to the analyser responses recorded in 
accordance with 5.9.7. 

5.10 	 Test report 

5.10.1    For every Individual Engine or Parent Engine tested to establish an Engine Family or Engine 
Group, the engine manufacturer shall prepare a test report which shall contain the necessary data 
to fully define the engine performance and enable calculation of the gaseous emissions including 
the data as set out in section 1 of appendix 5 of this Code. The original of the test report shall be 
maintained on file with the engine manufacturer and a certified true copy shall be maintained on file 
by the Administration. 

5.11 	 Data evaluation for gaseous emissions 

5.11.1    For the evaluation of the gaseous emissions, the data recorded for at least the last 60 seconds 
of each mode shall be averaged, and the concentrations of CO, CO2, HC, NOx, and O2 during each 
mode shall be determined from the averaged recorded data and the corresponding zero and span 
check data.  The averaged results shall be given in terms of % to not less than two decimal places for 
CO2 and O2 species and in terms of ppm to at least the nearest whole number for CO, HC and NOx 
species. 

5.12 	 Calculation of the gaseous emissions 

5.12.1    The final results for the test report shall be determined by following the steps in 5.12.2 to 5.12.6. 

5.12.2    Determination of the exhaust gas flow 

5.12.2.1  The exhaust gas flow rate (qmew) shall be determined for each mode in accordance with 
one of the methods described in 5.5.2 to 5.5.4. 

5.12.3     Dry/wet correction 

5.12.3.1  If the emissions are not measured on a wet basis, the measured concentration shall be 
converted to a wet basis according to either of the following formulae: 

    cw = kw • cd	                                                                                                              (5) 

5.12.3.2   For the raw exhaust gas: 

.1 	 Complete combustion where exhaust gas flow is to be determined in accordance 
with direct measurement method in 5.5.2 or air and fuel measurement method in 5.5.3 
either of the following formulae shall be used: 
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test report shall be maintained on file with the engine manufacturer and a certified true copy shall 
be maintained on file by the Administration. 

5.11 Data evaluation for gaseous emissions 

5.11.1 For the evaluation of the gaseous emissions, the data recorded for at least the 
last 60 seconds of each mode shall be averaged, and the concentrations of CO, CO2, HC, NOx,
and O2 during each mode shall be determined from the averaged recorded data and the 
corresponding zero and span check data.  The averaged results shall be given in terms of % to not 
less than two decimal places for CO2 and O2 species and in terms of ppm to at least the nearest 
whole number for CO, HC and NOx species. 

5.12 Calculation of the gaseous emissions

5.12.1 The final results for the test report shall be determined by following the steps in 5.12.2 
to 5.12.6. 

5.12.2 Determination of the exhaust gas flow 

5.12.2.1 The exhaust gas flow rate (qmew) shall be determined for each mode in accordance with 
one of the methods described in 5.5.2 to 5.5.4. 

5.12.3 Dry/wet correction

5.12.3.1  If the emissions are not measured on a wet basis, the measured concentration shall be 
converted to a wet basis according to either of the following formulae: 

cw    =    kw    cd (5) 

5.12.3.2  For the raw exhaust gas: 

.1 Complete combustion where exhaust gas flow is to be determined in accordance 
with direct measurement method in 5.5.2 or air and fuel measurement method 
in 5.5.3 either of the following formulae shall be used: 
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with:
ffw  =  0.055594  wALF  +  0.0080021  wDEL  +  0.0070046  wEPS (8) 
Ha is the absolute humidity of intake air, in g water per kg dry air 

Note: Ha may be derived from relative humidity measurement, dewpoint 
measurement, vapour pressure measurement or dry/wet bulb measurement using 
the generally accepted formulae. 

Ha = 6.22  pa  Ra / (pb – 0.01  Ra  pa) (9) 

where:
pa  =  saturation vapour pressure of the intake air, kPa 
pa  =  (4.856884 + 0.2660089  ta + 0.01688919  ta

2 – 7.477123  10-5  ta
3

+ 8.10525  10-6  ta
4 – 3.115221  10-8  ta

5 )  (101.32 / 760) (10) 
with:

ta = temperature of the intake air, °C ; ta = Ta – 273.15 
pb  = total barometric pressure, kPa 
pr = water vapour pressure after cooling bath of the analysis system, kPa 
pr = 0.76 kPa for cooling bath temperature 3°C  

.2 Incomplete combustion, CO more than 100 ppm or HC more than 100 ppmC at 
one or more mode points, where exhaust gas flow is determined in accordance 
with direct measurement method 5.5.2, air and fuel measurement method 5.5.3 and 
in all cases where the carbon-balance method 5.5.4 is used the following equation 
shall be used: 

Note:  The unit for the CO and CO2 concentrations in (11) and (13) is %. 
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5.12.3.3  For the intake air: 

w2wa kk  1  (15) 
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with:
ffw  =  0.055594  wALF  +  0.0080021  wDEL  +  0.0070046  wEPS (8) 
Ha is the absolute humidity of intake air, in g water per kg dry air 

Note: Ha may be derived from relative humidity measurement, dewpoint 
measurement, vapour pressure measurement or dry/wet bulb measurement using 
the generally accepted formulae. 

Ha = 6.22  pa  Ra / (pb – 0.01  Ra  pa) (9) 

where:
pa  =  saturation vapour pressure of the intake air, kPa 
pa  =  (4.856884 + 0.2660089  ta + 0.01688919  ta

2 – 7.477123  10-5  ta
3

+ 8.10525  10-6  ta
4 – 3.115221  10-8  ta

5 )  (101.32 / 760) (10) 
with:

ta = temperature of the intake air, °C ; ta = Ta – 273.15 
pb  = total barometric pressure, kPa 
pr = water vapour pressure after cooling bath of the analysis system, kPa 
pr = 0.76 kPa for cooling bath temperature 3°C  

.2 Incomplete combustion, CO more than 100 ppm or HC more than 100 ppmC at 
one or more mode points, where exhaust gas flow is determined in accordance 
with direct measurement method 5.5.2, air and fuel measurement method 5.5.3 and 
in all cases where the carbon-balance method 5.5.4 is used the following equation 
shall be used: 

Note:  The unit for the CO and CO2 concentrations in (11) and (13) is %. 
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5.12.3.3  For the intake air: 

w2wa kk  1  (15) 

5.12.3.3   For the intake air: 

                kwa = 1 −  kw2	                                                                                                             (15) 

5.12.4       NOx correction for humidity and temperature 

5.12.4.1   As the NOx emission depends on ambient air conditions, the NOx concentration shall be 
corrected for ambient air temperature and humidity with the factors in accordance with 5.12.4.5 or 
5.12.4.6 as applicable. 

5.12.4.2   Other reference values for humidity instead of 10.71 g/kg at the reference temperature of 
25°C shall not be used. 

5.12.4.3   Other correction formulae may be used if they can be justified, validated and are approved 
by the Administration. 

5.12.4.4   Water or steam injected into the charge air (air humidification) is considered an emission 
control device and shall therefore not be taken into account for humidity correction. Water that 
condensates in the charge cooler will change the humidity of the charge air and therefore shall be 
taken into account for humidity correction. 

5.12.4.5   For compression ignition engines: 

                                                                  1
                khd =                                                                                                                             (16)
                            1 − 0.0182 · ( Ha −10.71 )+ 0.0045 · ( Ta − 298 )  

where:  Ta = is the temperature of the air at the inlet to the air filter in K; 
             Ha = is the humidity of the intake air at the inlet to the air filter in g water per kg dry air. 

5.12.4.6   For compression ignition engines with intermediate air cooler the following alternative 
equation shall be used: 
                                                                                1
                 khd =                                                                                                                          (17)
                           1− 0.012 · ( Ha −10.71)− 0.00275 · ( Ta − 298)+ 0.00285 · ( TSC −TSCRef ) 

where:  TSC is the temperature of the charge air; 
TSCRef is the temperature of the charge air at each mode point corresponding to a seawater 
temperature of 25°C as specified in 5.2.2.  TSCRef is to be specified by the manufacturer. 

To take the humidity in the charge air into account, the following consideration is added: 

HSC = humidity of the charge air, g water per kg dry air in which: 
HSC = 6.22 · pSC · 100 / (pC – pSC) 
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where:  pSC = saturation vapour pressure of the charge air, kPa 
pC = charge air pressure, kPa 

However if Ha ≥ HSC, then HSC shall be used in place of Ha in formula (17). 

5.12.5       Calculation of the emission mass flow rates
 
5.12.5.1   The emission mass flow rate of the respective component in the raw exhaust gas for each 
mode shall be calculated in accordance with 5.12.5.2 from the measured concentration as obtained in 
accordance with 5.11.1, the applicable ugas value from table 5 and the exhaust gas mass flow rate in 
accordance with 5.5. 

Table 5 
Coefficient ugas and fuel specific parameters for raw exhaust gas  

Gas NOx  CO HC CO2  O2 

ρgas       kg/m3  2.053 1.250 a) 1.9636 1.4277 

ρe  Coefficient ugas 
b) 

Fuel oil 1.2943 0.001586 0.000966 0.000479 0.001517 0.001103 

(a)   depending on fuel 
(b)   at λ = 2, wet air, 273 K, 101.3 kPa
 	
Values for u given in table 5 are based on ideal gas properties. 	

5.12.5.2    The following formulae shall be applied: 

qmgas = ugas · cgas · qmew · khd (for NOx) 	                                                                   (18) 

qmgas = ugas · cgas · qmew (for other gases) 	                                                                 (18a) 

where: qmgas =  emission mass flow rate of individual gas, g/h 	
ugas   =  ratio between density of exhaust component and density of exhaust gas, see table 5 
cgas   =  concentration of the respective component in the raw exhaust gas, ppm, wet 
qmew =  exhaust mass flow, kg/h, wet 
khd    =  NOx humidity correction factor 

Note:	 In the case of CO2 and O2 measurement, the concentration will normally be reported in 
terms of %. With regard to the application of formula 18a, these concentrations will need to 
be expressed in ppm. 1.0 % = 10000 ppm. 

5.12.5.3   For the calculation of NOx, the humidity correction factor khd as determined according to 
5.12.4 shall be used. 

5.12.5.4   The measured concentration shall be converted to a wet basis according to 5.12.3 if not 
already measured on a wet basis. 

5.12.6       Calculation of the specific emission 
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5.12.6 Calculation of the specific emission

5.12.6.1  The emission shall be calculated for all individual components in accordance with the 
following: 

1.
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where:
2. auxm PPP  (20)

and
qmgas is the mass flow of individual gas; 
Pm is the measured power of the individual mode; 
Paux is the power of the auxiliaries fitted to the engine of the individual mode. 

5.12.6.2  The weighting factors and the number of modes (n) used in the above calculation 
shall be according to the provisions of 3.2. 

5.12.6.3  The resulting average weighted NOx emission value for the engine as determined by 
formula (19) shall then be compared to the applicable emission limit given in regulation 13 to 
determine if the engine is in compliance. 
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Chapter 6
 

Procedures for demonstrating compliance with NOx emission limits on board 

6.1 	 General 

6.1.1      After installation of a pre-certificated engine on board a ship, every marine diesel engine shall 
have an onboard verification survey conducted as specified in 2.1.1.2 to 2.1.1.4 to verify that the 
engine continues to comply with the applicable NOx emission limit contained in regulation 13.  Such 
verification of compliance shall be determined by using one of the following methods: 

.1 	 Engine Parameter Check method in accordance with 6.2 to verify that an engine’s 
component, settings and operating values have not deviated from the specifications 
in the engine’s Technical File; 

.2 	 Simplified Measurement method in accordance with 6.3; or 

.3 	 Direct Measurement and Monitoring method in accordance with 6.4. 

6.2 	 Engine Parameter Check method 

6.2.1 	 General 

6.2.1.1   Engines that meet the following conditions shall be eligible for an Engine Parameter Check 
method: 

.1 	 engines that have received a pre-certificate (EIAPP Certificate) on the test bed and 
those that received a certificate (EIAPP Certificate) following an initial certification 
survey in accordance with 2.2.4; and 

.2 	 engines that have undergone modifications or adjustments to the designated engine 
components and adjustable features since they were last surveyed. 

6.2.1.2  When a diesel engine is designed to run within the applicable NOx emission limit, it is 
most likely that within the marine life of the engine, the NOx emission limit may be adhered to. The 
applicable NOx emission limit may, however, be contravened by adjustments or modification to the 
engine. Therefore, an Engine Parameter Check method shall be used to verify whether the engine is 
still within the applicable NOx emission limit. 

6.2.1.3   Engine component checks, including checks of settings and an engine’s operating values, 
are intended to provide an easy means of deducing the emissions performance of the engine for the 
purpose of verification that an engine with no, or minor, adjustments or modifications complies with 
the applicable NOx emission limit. Where the measurement of some operating values is required, 
the calibration of the equipment used for those measurements shall be in accordance with the 
requirements of appendix 4 of this Code. 

6.2.1.4   The purpose of such checks is to provide a ready means of determining that an engine is 
correctly adjusted in accordance with the manufacturer’s specification and remains in a condition of 
adjustment consistent with the initial certification by the Administration as being in compliance with 
regulation 13 as applicable. 



-191-

6.2.1.5   If an electronic engine management system is employed, this shall be evaluated against the 
original settings to ensure that appropriate parameters are operating within “as-built” limits. 

6.2.1.6   For the purpose of assessing compliance with regulation 13, it is not always necessary to 
measure the NOx emissions to know that an engine, not equipped with an after-treatment device, is 
likely to comply with the applicable NOx emission limit. It may be sufficient to know that the present 
state of the engine corresponds to the specified components, calibration or parameter adjustment 
state at the time of initial certification. If the results of an Engine Parameter Check method indicate 
the likelihood that the engine complies with the applicable NOx emission limit, the engine may be re-
certified without direct NOx measurement. 

6.2.1.7   For an engine equipped with a NOx reducing device, it will be necessary to check the 
operation of the device as part of the Engine Parameter Check method. 

6.2.2      Documentation for an Engine Parameter Check method 

6.2.2.1   Every marine diesel engine shall have a Technical File as required in 2.3.4 which identifies 
the engine’s components, settings or operating values which influence exhaust emissions and must be 
checked to ensure compliance. 

6.2.2.2   An engine’s Technical File shall contain all applicable information, relevant to the NOx 
emission performance of the engine, on the designated engines components, adjustable features and 
parameters at the time of the engine’s pre-certification or onboard certification, whichever occurred 
first. 

6.2.2.3   Dependent on the specific design of the particular engine, different onboard NOx influencing 
modifications and adjustments are possible and usual. These include the engine parameters as 
follows: 

.1           injection timing, 
 
.2           injection nozzle, 
 
.3           injection pump, 
 
.4           fuel cam, 
 
.5           injection pressure for common rail systems, 
 
.6           combustion chamber, 
 
.7           compression ratio, 
 
.8           turbocharger type and build, 
 
.9           charge air cooler, charge air pre-heater, 
 
.10         valve timing, 
 
.11         NOx abatement equipment “water injection”, 
 
.12         NOx abatement equipment “emulsified fuel” (fuel water emulsion),  
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.13         NOx abatement equipment “exhaust gas recirculation”, 
 
.14         NOx abatement equipment “selective catalytic reduction”, or
 
.15         other parameter(s) specified by the Administration.  

6.2.2.4   The actual Technical File of an engine may, based on the recommendations of the applicant 
for engine certification and the approval of the Administration, include less components and/or 
parameters than discussed in section 6.2.2.3 depending on the particular engine and the specific design. 

6.2.2.5    For some parameters, different survey possibilities exist. As approved by the Administration, 
the shipowner, supported by the applicant for engine certification, may choose what method is 
applicable. Any one of, or a combination of, the methods listed in the check list for the Engine 
Parameter Check method given in appendix 7 of this Code may be sufficient to show compliance. 

6.2.2.6   Technical documentation in respect of engine component modification for inclusion in an 
engine’s Technical File shall include details of that modification and its influence on NOx emissions, 
and it shall be supplied at the time when the modification is carried out. Test-bed data obtained from 
a later engine, which is within the applicable range of the Engine Group concept, may be accepted. 

6.2.2.7   The shipowner or person responsible for a ship equipped with a marine diesel engine 
required to undergo an Engine Parameter Check method shall maintain on board the following 
documentation in relation to the onboard NOx verification procedures: 

.1 	 a Record Book of Engine Parameters for recording all changes, including like for 
like replacements, and adjustments within the approved ranges made relative to an 
engine’s components and settings; 

.2 	 an engine parameter list of an engine’s designated components and settings and/or 
the documentation of an engine’s load-dependent operating values submitted by an 
applicant for engine certification and approved by the Administration; and 

.3 	 technical documentation of an engine component modification when such a 
modification is made to any of the engine’s designated engine components. 

6.2.2.8  Descriptions of any changes affecting the designated engine parameters, including 
adjustments, parts replacements and modifications to engine parts, shall be recorded chronologically 
in the Record Book of Engine Parameters. These descriptions shall be supplemented with any other 
applicable data used for the assessment of the engine’s NOx emissions. 

6.2.3 	 Procedures for an Engine Parameter Check method 

6.2.3.1   An Engine Parameter Check method shall be carried out using the two procedures as follows: 

.1 	 a documentation inspection of engine parameter(s) shall be carried out in addition 
to other inspections and include inspection of the Record Book of Engine 
Parameters and verification that engine parameters are within the allowable range 
specified in the engine’s Technical File; and 

.2 	 an actual inspection of engine components and adjustable features shall be carried 
out as necessary. It shall then be verified, also referring to the results of the 
documentation inspection, that the engine’s adjustable features are within the 
allowable range specified in the engine’s Technical File. 
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6.2.3.2   The surveyor shall have the option of checking one or all of the identified components, 
settings or operating values to ensure that the engine with no, or minor, adjustments or modifications 
complies with the applicable NOx emission limit and that only components of the approved 
specification, as given by 2.4.1.7, are being used. Where adjustments and/or modifications in a 
specification are referenced in the Technical File, they must fall within the range recommended by 
the applicant for engine certification and approved by the Administration. 

6.3         Simplified Measurement method 

6.3.1     General 

6.3.1.1  The following simplified test and measurement procedure specified in this section shall be 
applied only for onboard confirmation tests and renewal, annual and intermediate surveys when 
required. Every first engine testing on a test bed shall be carried out in accordance with the procedure 
specified in chapter 5. Corrections for ambient air temperature and humidity in accordance with 5.12.4 
are essential as ships are sailing in cold/hot and dry/humid climates, which may cause a difference in 
NOx emissions. 

6.3.1.2   To gain meaningful results for onboard confirmation tests and onboard renewal, annual and 
intermediate surveys, as an absolute minimum, the gaseous emission concentrations of NOx and CO2 
shall be measured in accordance with the appropriate test cycle. The weighting factors (WF) and the 
number of modes (n) used in the calculation shall be in accordance with 3.2. 

6.3.1.3  The engine torque and engine speed shall be measured but, to simplify the procedure, the 
permissible deviations of instruments (see 6.3.7) for measurement of engine-related parameters for 
onboard verification purposes is different than from those permissible deviations allowed under 
the test-bed testing method. If it is difficult to measure the torque directly, the brake power may be 
estimated by any other means recommended by the applicant for engine certification and approved 
by the Administration. 

6.3.1.4  In practical cases, it is often impossible to measure the fuel oil consumption once an 
engine has been installed on board a ship. To simplify the procedure on board, the results of the 
measurement of the fuel oil consumption from an engine’s pre-certification test-bed testing may 
be accepted.  In such cases, especially concerning residual fuel oil operation (RM-grade fuel oil 
according to ISO 8217:2005), an estimation with a corresponding estimated error shall be made. 
Since the fuel oil flow rate used in the calculation (qmf) must relate to the fuel oil composition 
determined in respect of the fuel sample drawn during the test, the measurement of qmf from the test-
bed testing shall be corrected for any difference in net calorific values between the test bed and test 
fuel oils. The consequences of such an error on the final emissions shall be calculated and reported 
with the results of the emission measurement. 

6.3.1.5   Except as otherwise specified, all results of measurements, test data or calculations required 
by this chapter shall be recorded in the engine’s test report in accordance with 5.10. 

6.3.2       Engine parameters to be measured and recorded 

6.3.2.1   Table 6 lists the engine parameters that shall be measured and recorded during onboard 
verification procedures. 
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Table 6 
Engine parameters to be measured and recorded

Symbol Parameter Dimension 

Ha 
Absolute humidity (mass of engine intake air water content related to mass 
of dry air) g/kg 

nd,i Engine speed (at the ith mode during the cycle) min-1 

nturb,i Turbocharger speed (if applicable) (at the ith mode during the cycle) min-1 

pb 
Total barometric pressure (in ISO 3046-1, 1995: px = Px = site ambient total 
pressure) kPa 

pC,i Charge air pressure after the charge air cooler (at the ith mode during the cycle) kPa 

Pi Brake power (at the ith mode during the cycle) kW 

qmf, i Fuel oil flow (at the ith mode during the cycle) kg/h 

si 
Fuel rack position (of each cylinder, if applicable) (at the ith mode during 
the cycle) 

Ta 
Intake air temperature at air inlet (in ISO 3046-1, 1995: Tx = TTx = site 
ambient thermodynamic air temperature) K 

TSC,i 
Charge air temperature after the charge air cooler (if applicable) (at the ith 
mode during the cycle) K 

Tcaclin Charge air cooler, coolant inlet temperature  °C 

Tcaclout Charge air cooler, coolant outlet temperature  °C 

TExh,i Exhaust gas temperature at the sampling point (at the ith mode during the cycle) °C 

TFuel Fuel oil temperature before the engine °C 

TSea  Seawater temperature °C 

6.3.3       Brake power 

6.3.3.1   The point regarding the ability to obtain the required data during onboard NOx testing is 
particularly relevant to brake power. Although the case of directly coupled gearboxes is considered 
in chapter 5, an engine, as may be presented on board, could in many applications, be arranged such 
that the measurements of torque (as obtained from a specially installed strain gauge) may not be 
possible due to the absence of a clear shaft. Principal in this group would be generators, but engines 
may also be coupled to pumps, hydraulic units, compressors, etc. 

6.3.3.2   The engines driving the machinery given in 6.3.3.1 would typically have been tested against 
a water brake at the manufacture stage prior to the permanent connection of the power consuming 
unit when installed on board. For generators this should not pose a problem to use voltage and 
amperage measurements together with a manufacturer’s declared generator efficiency. For propeller 
law governed equipment, a declared speed power curve may be applied together with ensured 
capability to measure engine speed, either from the free end or by ratio of, for example, the camshaft 
speed. 
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6.3.4 	  Test fuel oils
 
6.3.4.1   Generally all emission measurements shall be carried out with the engine running on marine 
diesel fuel oil of an ISO 8217:2005, DM-grade. 

6.3.4.2   To avoid an unacceptable burden to the shipowner, the measurements for confirmation tests 
or re-surveys may, based on the recommendation of the applicant for engine certification and the 
approval of the Administration, be allowed with an engine running on residual fuel oil of an ISO 
8217:2005, RM-grade. In such a case the fuel bound nitrogen and the ignition quality of the fuel oil 
may have an influence on the NOx emissions of the engine. 

6.3.5 	  Sampling for gaseous emissions 

6.3.5.1   The general requirements described in 5.9.3 shall be also applied for onboard measurements. 

6.3.5.2   The installation on board of all engines shall be such that these tests may be performed 
safely and with minimal interference to the engine. Adequate arrangements for the sampling of the 
exhaust gas and the ability to obtain the required data shall be provided on board a ship. The uptakes 
of all engines shall be fitted with an accessible standard sampling point. An example of a sample 
point connecting flange is given in section 5 of appendix 8 of this Code. 

6.3.6 	  Measurement equipment and data to be measured 

6.3.6.1   The emission of gaseous pollutants shall be measured by the methods described in chapter 5.
 
6.3.7 	 Permissible deviation of instruments for engine related parameters and other essential parameters 

6.3.7.1   Tables 3 and 4 contained in section 1.3 of appendix 4 of this Code list the permissible deviation 
of instruments to be used in the measurement of engine-related parameters and other essential 
parameters during onboard verification procedures. 

6.3.8 	 Determination of the gaseous components 

6.3.8.1   The analytical measuring equipment and the methods described in chapter 5 shall be applied. 

6.3.9 	 Test cycles 

6.3.9.1   Test cycles used on board shall conform to the applicable test cycles specified in 3.2. 

6.3.9.2   Engine operation on board under a test cycle specified in 3.2 may not always be possible, 
but the test procedure shall, based on the recommendation of the engine manufacturer and approval 
by the Administration, be as close as possible to the procedure defined in 3.2. Therefore, values 
measured in this case may not be directly comparable with test-bed results because measured values 
are very much dependent on the test cycles. 

6.3.9.3   If the number of measuring points on board is different than those on the test bed, the 
measuring points and the weighting factors shall be in accordance with the recommendations of 
the applicant for engine certification and approved by the Administration taking into account the 
provisions of 6.4.6. 

6.3.10       Calculation of gaseous emissions 
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6.3.10.1   The calculation procedure specified in chapter 5 shall be applied, taking into account the 
special requirements of this Simplified Measurement procedure. 

6.3.11       Allowances 

6.3.11.1   Due to the possible deviations when applying the simplified measurement procedures of 
this chapter on board a ship, an allowance of 10% of the applicable limit value may be accepted for 
confirmation tests and renewal, annual and intermediate surveys only. 

6.3.11.2   The NOx emission of an engine may vary depending on the ignition quality of the fuel oil 
and the fuel bound nitrogen. If there is insufficient information available on the influence of the 
ignition quality on the NOx formation during the combustion process and the fuel bound nitrogen 
conversion rate also depends on the engine efficiency, an allowance of 10% may be granted for 
an onboard test run carried out on a RM-grade fuel oil (ISO 8217:2005) except that there will 
be no allowance for the pre-certification test on board. The fuel oil used shall be analysed for its 
composition of carbon, hydrogen, nitrogen, sulphur and, to the extent given in ISO 8217:2005, any 
additional components necessary for a clear specification of the fuel oil. 

6.3.11.3   In no case shall the total granted allowance for both the simplification of measurements on 
board and the use of residual fuel oil of an ISO 8217:2005, RM-grade fuel oil, exceed 15% of the 
applicable limit value. 

6.4         Direct Measurement and Monitoring method 

6.4.1      General 

6.4.1.1   The following Direct Measurement and Monitoring procedure may be applied for onboard 
verification at renewal, annual and intermediate surveys. 

6.4.1.2   Due attention is to be given to the safety implications related to the handling and proximity 
of exhaust gases, the measurement equipment and the storage and use of cylindered pure and 
calibration gases. Sampling positions and access staging shall be such that this monitoring may be 
performed safely and will not interfere with the engine. 

6.4.2      Emission species measurement 

6.4.2.1  Onboard NOx monitoring includes, as an absolute minimum, the measurement of gaseous 
emission concentrations of NOx (as NO + NO2). 

6.4.2.2   If exhaust gas mass flow is to be determined in accordance with the carbon balance method 
in accordance with appendix 6 of this Code, then CO2 shall also be measured. Additionally CO, HC 
and O2 may be measured. 

6.4.3 	 Engine performance measurements 

6.4.3.1   Table 7 lists the engine performance parameters that shall be measured, or calculated, and 
recorded at each mode point during onboard NOx monitoring. 
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Table 7 
Engine parameters to be measured and recorded 

Symbol Parameter Dimension 

nd  Engine speed min-1 

pC Charge air pressure at receiver kPa 

P Brake power (as specified below) kW 

Paux Auxiliary power (if relevant) kW 

Tsc Charge air temperature at receiver (if applicable) K 

Tcaclin Charge air cooler, coolant inlet temperature (if applicable) °C 

Tcaclout Charge air cooler, coolant outlet temperature (if applicable) °C 

TSea Seawater temperature (if applicable) °C 

qmf Fuel oil flow (as specified below) kg/h 

6.4.3.2   Other engine settings necessary to define engine-operating conditions, e.g., waste-gate, 
charge air bypass, turbocharger status, shall be determined and recorded. 

6.4.3.3   The settings and operating conditions of any NOx reducing devices shall be determined and 
recorded. 

6.4.3.4   If it is difficult to measure power directly, uncorrected brake power may be estimated by any 
other means as approved by the Administration. Possible methods to determine brake power include, 
but are not limited to: 

.1 	 indirect measurement in accordance with 6.3.3; or 

.2 	 by estimation from nomographs. 

6.4.3.5   The fuel oil flow (actual consumption rate) shall be determined by: 

.1 	 direct measurement; or 
 
.2           test-bed data in accordance with 6.3.1.4  

6.4.4 	 Ambient condition measurements 

6.4.4.1   Table 8 lists the ambient condition parameters that shall be measured, or calculated, and 
recorded at each mode point during onboard NOx monitoring. 
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Table 8 
Ambient condition parameters to be measured and recorded 

Symbol Parameter Dimension 

Ha 
absolute humidity (mass of engine intake air water content related to mass of 
dry air) g/kg 

p
b
 

total barometric pressure (in ISO 3046-1, 1995: px=Px=site ambient total 
pressure) kPa 

Ta 
temperature at air inlet (in ISO 3046-1, 1995: Tx=TTx=site ambient 
thermodynamic air temperature) K 

6.4.5      Engine performance and ambient condition monitoring equipment 

6.4.5.1  The engine performance and ambient condition monitoring equipment shall be installed and 
maintained in accordance with manufacturers’ recommendations such that requirements of section 1.3 
and tables 3 and 4 of appendix 4 of this Code are met in respect of the permissible deviations. 

6.4.6      Test cycles
  
6.4.6.1   Engine operation on board under a specified test cycle may not always be possible, but the 
test procedure, as approved by the Administration, shall be as close as possible to the procedure 
defined in 3.2. Therefore, values measured in this case may not be directly comparable with test-bed 
results because measured values are very much dependant on the test cycle.
 
6.4.6.2   In the case of the E3 test cycle, if the actual propeller curve differs from the E3 curve, the 
load point used shall be set using the engine speed, or the corresponding mean effective pressure 
(MEP) or mean indicated pressure (MIP), given for the relevant mode of that cycle. 

6.4.6.3   Where the number of measuring points on board is different from those on the test bed, the 
number of measurement points and the associated revised weighting factors shall be approved by the 
Administration. 

6.4.6.4   Further to 6.4.6.3 where the E2, E3 or D2 test cycles are applied, a minimum of load points 
shall be used of which the combined nominal weighting factor, as given in 3.2, is greater than 0.50. 

6.4.6.5   Further to 6.4.6.3 where the C1 test cycle is applied, a minimum of one load point shall be 
used from each of the rated, intermediate and idle speed sections. If the number of measuring points 
on board is different from those on the test bed, the nominal weighting factors at each load point 
shall be increased proportionally in order to sum to unity (1.0). 

6.4.6.6   With regard to the application of 6.4.6.3 guidance in respect of the selection of load points 
and revised weighting factors is given in section 6 of appendix 8 of this Code. 

6.4.6.7   The actual load points used to demonstrate compliance shall be within ± 5% of the rated 
power at the modal point except in the case of 100% load where the range shall be +0 to –10%. For 
example, at the 75% load point the acceptable range shall be 70% – 80% of rated power. 



-199-

6.4.6.8   At each selected load point, except idle, and after the initial transition period (if applicable), the 
engine power shall be maintained at the load set point within a 5% coefficient of variance (%C.O.V.) 
over a 10-minute interval. A worked example of the coefficient of variance calculation is given in section 
7 of appendix 8 of this Code. 

6.4.6.9   Regarding the C1 test cycle, the idle speed tolerance shall be declared, subject to the approval 
of the Administration. 

6.4.7 	 Test condition parameter 

6.4.7.1   The test condition parameter specified in 5.2.1, shall not apply to onboard NOx monitoring. 
Data under any prevailing ambient condition shall be acceptable. 

6.4.8 	 Analyser in-service performance 

6.4.8.1   Analysing equipment shall be operated in accordance with manufacturer’s recommendations. 

6.4.8.2  Prior to measurement, zero and span values shall be checked and the analysers shall be 
adjusted as necessary. 

6.4.8.3  After measurement, analyser zero and span values shall be verified as being within that 
permitted by 5.9.9. 

6.4.9 	 Data for emission calculation
 
6.4.9.1   The output of the analysers shall be recorded both during the test and during all response 
checks (zero and span). This data shall be recorded on a strip chart recorder or other types of data 
recording devices. Data recording precision shall be in accordance with 5.9.7.1. 

6.4.9.2   For the evaluation of the gaseous emissions, a 1-Hertz minimum chart reading of a stable 
10-minute sampling interval of each load point shall be averaged. The average concentrations of 
NOx, and if required CO2, and optionally CO, HC and O2, shall be determined from the averaged 
chart readings and the corresponding calibration data. 

6.4.9.3   As a minimum, emission concentrations, engine performance and ambient condition data 
shall be recorded over the aforementioned 10-minute period. 

6.4.10      Exhaust gas flow rate 

6.4.10.1   Exhaust gas flow rate shall be determined: 

.1 	 in accordance with 5.5.2 or 5.5.3; or 

.2 	 in accordance with 5.5.4 and appendix 6 of this Code, with not measured species set 
to zero and cCO2d set to 0.03%. 

6.4.11     Fuel oil composition
 
6.4.11.1  Fuel oil composition, to calculate gas mass flow wet, qmf, shall be provided by one of the 
following: 

.1 	 fuel oil composition, carbon, hydrogen, nitrogen and oxygen, by analysis (default 
oxygen value may be adopted); or 

.2 	 default values as given in table 9. 
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Table 9 
Default fuel oil parameters

 
Carbon Hydrogen Nitrogen Oxygen 

wBET wALF wDEL wEPS 

Distillate fuel oil (ISO 8217 DM grade) 86.2% 13.6% 0.0% 0.0% 

Residual fuel oil (ISO 8217 RM grade) 86.1% 10.9% 0.4% 0.0% 

6.4.12       Dry/wet correction 

6.4.12.1   If not already measured on a wet basis, the gaseous emissions concentrations shall be 
converted to a wet basis according to: 

.1           direct measurement of the water component; or
  
.2           dry/wet correction calculated in accordance with 5.12.3.  

6.4.13       NOx correction for humidity and temperature
 
6.4.13.1   NOx correction for humidity and temperature shall be in accordance with 5.12.4. The 
reference charge air temperature (TSCRef) shall be stated and approved by the Administration. The 
TSCRef values are to be referenced to 25°C seawater temperature and in the application of the TSCRef 
value due allowance shall be made for the actual seawater temperature. 

6.4.14       Calculation of emission flow rates and specific emissions 

6.4.14.1   The calculation of emission flow rates and specific emissions shall be in accordance with 
5.12.5 and 5.12.6. 

6.4.15       Limit value and allowances 

6.4.15.1   In the case of the application of 6.4.6.3 the emission value obtained shall, subject to the 
approval of the Administration, be corrected as follows: 

   Corrected gasx = gasx · 0.9 	                                                                                 (21) 

6.4.15.2   The emission value, gasx or corrected gasx as appropriate, shall be compared to the 
applicable NOx emission limit value as given in regulation 13 together with the allowance values as 
given in 6.3.11.1, 6.3.11.2 and 6.3.11.3 in order to verify that an engine continues to comply with the 
requirements of regulation 13. 

6.4.16       Data for demonstrating compliance 

6.4.16.1   Compliance is required to be demonstrated at renewal, annual and intermediate surveys 
or following a substantial modification as per 1.3.2. In accordance with 2.4.5, data is required to be 
current; that is within 30 days. Data is required to be current; that is within 30 days. Data is required 
to be retained on board for at least three months. These time periods shall be taken to be when the 
ship is in operation. Data within that 30-day period either may be collected as a single test sequence 
across the required load points or may be obtained on two or more separate occasions when the 
engine load corresponds to that required by 6.4.6. 
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6.4.17      Form of approval 

6.4.17.1   The Direct Measurement and Monitoring method shall be documented in an Onboard 
Monitoring Manual. The Onboard Monitoring Manual shall be submitted to the Administration 
for approval. The approval reference of that Onboard Monitoring Manual shall be entered under 
section 3 of the Supplement to the EIAPP Certificate. The Administration may issue a new EIAPP 
Certificate, with the details in section 3 of the Supplement duly amended, if the method is approved 
after the issue of the first EIAPP Certificate, i.e. following the pre-certification survey. 

6.4.18      Survey of equipment and method 

6.4.18.1   The survey of the Direct Measurement and Monitoring method shall take into account, but 
is not limited to: 

.1 	 the data obtained and developed from the required measurements; and 

.2 	 the means by which that data has been obtained, taking into account the information 
given in the Onboard Monitoring Manual as required by 6.4.14. 
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Chapter 7

Certification of an Existing Engine

7.1         Where an Existing Engine is to comply with regulation 13.7, then the entity responsible for 
obtaining emissions certification shall apply to the approving Administration for certification. 

7.2          Where an application for Approved Method approval includes gaseous emission measurements 
and calculations, those are to be in accordance with chapter 5.  

7.3          Emission and performance data obtained from one engine may be shown to apply to a range 
of engines. 

7.4         The Approved Method for achieving compliance with regulation 13.7 shall include a copy 
of the Approved Method File which is required to accompany the engine throughout its life on board 
ship. 

7.5        A description of the engine’s onboard verification procedure shall be included in the 
Approved Method File. 

7.6          After installation of the Approved Method, a survey shall be conducted in accordance with 
the Approved Method File. If this survey confirms compliance, the Administration shall amend the 
ship’s IAPP Certificate accordingly. 
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Appendix 1
 

Form of EIAPP Certificate 
(Refer to 2.2.10 of the NOx Technical Code) 

ENGINE INTERNATIONAL AIR POLLUTION PREVENTION CERTIFICATE 

Issued under the provisions of the Protocol of 1997, as amended by resolution MEPC.176(58) in 
2008, to amend the International Convention for the Prevention of Pollution from Ships, 1973, as 
modified by the Protocol of 1978 related thereto (hereinafter referred to as “the Convention”) under 
the authority of the Government of: 

.......................................................................................................................................................  
(full designation of the country) 

by...................................................................................................................................................  
(full designation of the competent person or organization 

authorized under the provisions of the Convention) 

Engine manufacturer Model 
number 

Serial 
number 

Test 
cycle(s) 

Rated power (kW) 
and speed (rpm) 

Engine approval 
number 

THIS IS TO CERTIFY: 

1           That the above-mentioned marine diesel engine has been surveyed for pre-certification in 
accordance with the requirements of the Revised Technical Code on Control of Emission of Nitrogen 
Oxides from Marine Diesel Engines (2008) made mandatory by Annex VI of the Convention; and 

2           That the pre-certification survey shows that the engine, its components, adjustable features, 
and Technical File, prior to the engine’s installation and/or service on board a ship, fully comply with 
the applicable regulation 13 of Annex VI of the Convention. 

This certificate is valid for the life of the engine subject to surveys in accordance with regulation 5 of 
Annex VI of the Convention, installed in ships under the authority of this Government. 

Issued at: 
........................................................................................................................................................... 

(Place of issue of certificate) 

(dd/mm/yyyy) ……………… 	                        ………………….................………..............  
(Date of issue) 	                                                              (Signature of duly authorized official issuing 
                                                                                          the certificate) 

(Seal or stamp of the authority, as appropriate) 
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SUPPLEMENT TO ENGINE INTERNATIONAL AIR POLLUTION  
PREVENTION CERTIFICATE (EIAPP CERTIFICATE)  

RECORD OF CONSTRUCTION, TECHNICAL FILE AND MEANS OF VERIFICATION 

Notes: 

1 	 This Record and its attachments shall be permanently attached to the EIAPP Certificate. 
The EIAPP Certificate shall accompany the engine throughout its life and shall be available 
on board the ship at all times. 

2 	 The Record 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. 

3 	 Unless otherwise stated, regulations mentioned in this Record refer to regulations of Annex 
VI of the Convention and the requirements for an engine’s Technical File and means of 
verifications refer to mandatory requirements from the Revised NOx Technical Code (2008). 

1 	 Particulars of the engine 

1.1 	 Name and address of manufacturer .......................................................................................  
1.2 	 Place of engine build .............................................................................................................  
1.3 	 Date of engine build ..............................................................................................................  
1.4 	 Place of pre-certification survey ...........................................................................................  
1.5 	 Date of pre-certification survey ............................................................................................  
1.6 	 Engine type and model number ............................................................................................  
1.7 	 Engine serial number ............................................................................................................  
1.8 	 If applicable, the engine is a Parent Engine � or a Member Engine � of the following 
              Engine Family � or Engine Group� ........................................................................................ 
1.9 	 Individual Engine or Engine Family / Engine Group details: 
1.9.1 	 Approval reference ..........................................................................................................  
1.9.2 	 Rated power (kW) and rated speed (rpm) values or ranges ............................................  
1.9.3 	 Test cycle(s) ....................................................................................................................  
1.9.4 	 Parent Engine(s) test fuel oil specification .....................................................................  
1.9.5 	 Applicable NOx emission limit (g/kWh), regulation 13.3, 13.4, or 13.5.1 (delete as 
              appropriate) ............................................................................................................................... 
1.9.6 	 Parent Engine(s) emission value (g/kWh) ......................................................................  

2 	 Particulars of the Technical File 

The Technical File, as required by chapter 2 of the NOx Technical Code, is an essential part of the 
EIAPP Certificate and must always accompany an engine throughout its life and always be available 
on board a ship. 

2.1 	 Technical File identification/approval number  ....................................................................  
2.2 	 Technical File approval date .................................................................................................  
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3            Specifications for the onboard NOx verification procedures  

The specifications for the onboard NOx verification procedures, as required by chapter 6 of the NOx 
Technical Code, are an essential part of the EIAPP Certificate and must always accompany an engine 
through its life and always be available on board a ship. 

3.1         Engine Parameter Check method: 
3.1.1    Identification/approval number .........................................................................................  
3.1.2    Approval date ....................................................................................................................  
3.2         Direct Measurement and Monitoring method: 
3.2.1    Identification/approval number .........................................................................................  
3.2.2     Approval date ....................................................................................................................  

Alternatively the Simplified Measurement method in accordance with 6.3 of the NOx Technical Code 
may be utilized. 

Issued at: 
............................................................................................................................................................ 

(Place of issue of certificate) 

(dd/mm/yyyy)  .................................. 	         ........................................................................  
(Date of issue)                         	                              (Signature of duly authorized official issuing 
                                                                                     the certificate) 

(Seal or stamp of the authority, as appropriate) 
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Appendix 2
 

Flowcharts for survey and certification of marine diesel engines 
(Refer to 2.2.9 and 2.3.11 of the NOx Technical Code) 

Guidance for compliance with survey and certification of marine diesel engines, as described in 
chapter 2 of this Code, is given in figures 1, 2 and 3 of this appendix: 

Figure 1: 	 Pre-certification survey at the manufacturer’s facility 

Figure 2: 	 Initial survey on board a ship 

Figure 3: 	 Renewal, annual or intermediate survey on board a ship 

Note:   These flowcharts do not show the criteria for the certification of an Existing Engine as 
            required by regulation 13.7. 
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MEPC 58/23/Add.1 
ANNEX 14 
Page 60 

I:\MEPC\58\23-Add-1.doc 

ENGINE AS MANUFACTURED OR

SUBJECT TO MAJOR CONVERSION

Engine to be used in an ‘installed’ application, 
reg.2.12 

YES

NO

Engine
exempt 

To be used for other than solely for 
(a) emergency purposes, reg.13.1.2.1, or 
(b) sea-bed mineral related activities, reg.3.3.1.4 

YES

NO

Engine output more than 130 kW 

Parent Engine or Individual Engine 

YES

NO

NO (Member Engine) 

Corrective 
action 

Engine built in accordance 
with agreed Conformity of 
Production procedure 

Member Engine rating, 
components and settings as 
approved for the Engine 
Group/Engine Family 

Corrective 
action 

YES

YES

YES

YES

NO

NO

NO

NO

NO

YES

YES

Parent Engine rating, components and settings as 
accepted for the Engine Family/Engine Group 

Emission test in accordance with NOx Technical 
Code requirements 

Emission test result within applicable limit for 
Individual Engine or Engine Family/Engine Group 

Corrective 
action 

Technical File in accordance with NOx Technical Code 
requirements and approved by, or on behalf of, the flag State of the 
ship onto which the engine is to be installed 

EIAPP 
Certificate 

issued

YES

NO

Figure 1 – Pre-certification survey at the manufacturer’s facility 
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ALL ONBOARD DIESEL ENGINES

Engine used in an ‘installed’ application, 
reg.2.12 

YES

NO Engine
exempt 

Used for other than solely for 
(a) emergency purposes, reg.13.1.2.1, or 
(b) sea-bed mineral related activities, reg.3.3.1.4 

YES

NO

Engine output more than 130 kW 

Ship constructed on or after 1 January 2000 

YES

NO

NO

Corrective 
action 

To pre-certification 
survey flowchart 

YES

YES

YES

YES

NO

NO

NO

NO YES

Technical file & EIAPP Certificate: 
(a) as approved by, issued on behalf of, the flag 
State of the ship onto which the engine is 
installed and 
(b) in as approved condition 

Engine as approved:  
(a) meets applicable limit, and 
(b) complies: duty, rating and restrictions 

Onboard NOx Verification procedure shows 
engine to be compliant by: Engine Parameter 
Check or Simplified Measurement 

Report from start 
for next engine 

IAPP Certificate issued 

Figure 2 – Initial survey on board a ship 

Other Annex VI aspects 
complied with as necessary 

Engine has been 
subject to ‘Major 
Conversion’ 
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ALL ONBOARD DIESEL ENGINES

Engine used in an ‘installed’ application, 
reg.2.12 

YES

NO Engine
exempt 

Used for other than solely for 
(a) emergency purposes, reg.13.1.2.1, or 
(b) sea-bed mineral related activities, reg.3.3.1.4 

YES

NO

Engine output more than 130 kW 

Ship constructed on or after 1 January 2000 

YES

NO

NO

Corrective 
action 

To pre-certification 
survey flowchart 

YES

YES

YES

YES

NO

NO

NO

NO YES

Technical file & EIAPP Certificate: 
(a) as approved by, issued on behalf of, the flag 
State of the ship onto which the engine is 
installed and 
(b) in as approved condition 

Engine as approved:  
(a) meets applicable limit, and 
(b) complies: duty, rating and restrictions 

Onboard NOx Verification procedure shows 
engine to be compliant by: Engine Parameter 
Check, Simplified Measurement or Direct 
Measurement & Monitoring Report from start 

for next engine 

Figure 3 – Renewal, annual or intermediate survey on board a ship 

Other Annex VI aspects 
 complied with as necessary 

Engine has been subject 
to ‘Major Conversion’ 
since previous survey 

IAPP Certificate issued 
 or endorsed 
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Appendix 3 

Specifications for analysers to be used in the determination of gaseous components 
of marine diesel engine emissions 

(Refer to chapter 5 of the NOx Technical Code) 

1 General 

1.1 The components included in an exhaust gas analysis system for the determination of the 
concentrations of CO, CO2, NOx, HC and O2 are shown in figure 1. All components in the 
sampling gas path must be maintained at the temperatures specified for the respective systems. 

Figure 1 – Arrangement of exhaust gas analysis system 

1.2  An exhaust gas analysis system shall include the following components. In accordance 
with chapter 5 of the Code equivalent arrangements and components may, subject to approval by 
the Administration, be accepted. 

.1 SP – Raw exhaust gas sampling probe 

A stainless steel, straight, closed-end, multi-hole probe. The inside diameter shall 
not be greater than the inside diameter of the sampling line. The wall thickness of 
the probe should not be greater than 1 mm. There should be a minimum 
of three holes in three different radial planes sized to sample approximately the 
same flow. 

For the raw exhaust gas, the sample for all components may be taken with one 
sampling probe or with two sampling probes located in close proximity and 
internally split to the different analysers. 

Note:  If exhaust pulsations or engine vibrations are likely to affect the sampling probe, 
the wall thickness of the probe may be enlarged subject to the approval of the 
Administration. 

SP
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HSL1

HF2 HP

B
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HSL1

CO2 / CO 

O2

HSL2

C NOX

a

b

b

a

b

a

b

a   Vent 
b   Zero, span gas 
e   Exhaust gas 
     Change-over valve 

Be

e

a
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.2 	 HSL1 – Heated sampling line 

The sampling line provides a gas sample from a single probe to the split point(s) 
and the HC analyser. The sampling line shall be made of stainless steel or PTFE and 
have a 4 mm minimum and a 13.5 mm maximum inside diameter. 

The exhaust gas temperature at the sampling probe shall not be less than 190°C. 
The temperature of the exhaust gas from the sampling point to the analyser shall be 
maintained by using a heated filter and a heated transfer line with a wall temperature 
of 190°C ± 10°C. 

If the temperature of the exhaust gas at the sampling probe is above 190°C, a wall 
temperature greater than 180°C shall be maintained. 

Immediately before the heated filter and the HC analyser a gas temperature of 190°
C ± 10°C shall be maintained. 

.3 	 HSL2 – Heated NOx sample line 

The sampling line shall be made of stainless steel or PTFE and maintain a wall 
temperature of 55°C to 200°C, up to the converter C when using a cooling unit B, 
and up to the analyser when a cooling unit B is not used. 

.4 	 HF1 – Heated pre-filter (optional) 

	The required temperature shall be the same as for HSL1. 

.5 	 HF2 – Heated filter 

The filter shall extract any solid particles from the gas sample before the analyser. 
The temperature shall be the same as for HSL1. The filter shall be changed as 
necessary. 

.6 	 HP – Heated sampling pump (optional) 

	The pump shall be heated to the temperature of HSL1. 

.7 	 SL – Sampling line for CO, CO2 and O2 

	The line shall be made of PTFE or stainless steel. It may be heated or unheated. 

.8 	 CO2/CO – Carbon dioxide and carbon monoxide analysers 

Non-dispersive infrared (NDIR) absorption. Either separate analysers or two func-
tions incorporated into a single analyser unit. 

.9 	 HC – Hydrocarbon analyser
 

Heated flame ionization detector (HFID). The temperature shall be kept at 180°C to 
200°C. 
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.10 	 NOx – Nitrogen oxides analyser 

Chemiluminescent detector (CLD) or heated chemiluminescent detector (HCLD). If 
a HCLD is used, it shall be kept at a temperature of 55°C to 200°C. 

Note:	 In the arrangement shown NOx is measured on a dry basis. NOx may also 
be measured on a wet basis in which case the analyser shall be of the 
HCLD type. 

.11 	 C – converter 

A converter shall be used for the catalytic reduction of NO2 to NO prior to analysis 
in the CLD or HCLD. 

.12 	 O2 – Oxygen analyser 

Paramagnetic detector (PMD), zirconium dioxide (ZRDO) or electrochemical 
sensor (ECS). 

Note:	 In the arrangement shown O2 is measured on a dry basis. O2 may also be 
measured on a wet basis in which case the analyser shall be of the ZRDO type. 

.13 	 B – cooling unit 

To cool and condense water from the exhaust sample. The cooler shall be 
maintained at a temperature of 0°C to 4°C by ice or refrigerator. If water is removed 
by condensation, the sample gas temperature or dew point shall be monitored either 
within the water trap or downstream. The sample gas temperature or dew point shall 
not exceed 7°C. 

1.3       The analysers shall have a measuring range appropriate for the accuracy required to 
measure the concentrations of the exhaust gas components (see 1.6) and 5.9.7.1 of the Code. It is 
recommended that the analysers be operated such that the measured concentration falls between 15% 
and 100% of full scale. Where full scale refers to the measurement range used. 

1.4        If the full scale value is 155 ppm (or ppmC) or less, or if read-out systems (computers, 
data loggers) that provide sufficient accuracy and resolution below 15% of full scale are used, 
concentrations below 15% of full scale are also acceptable. In this case, additional calibrations are to 
be made to ensure the accuracy of the calibration curves. 

1.5        The electromagnetic compatibility (EMC) of the equipment shall be such as to minimize 
additional errors. 

1.6        Accuracy
 
1.6.1     Definitions 

ISO 5725-1:  Technical Corrigendum 1:  1998, Accuracy (trueness and precision) of measurement 
methods and results – Part 1: General principles and definitions, Technical Corrigendum 1. 

ISO 5725-2: 1994, Accuracy (trueness and precision) of measurement methods and results – Part 2:  A 
basic method for the determination of repeatability and reproducibility of a standard measurement method. 
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1.6.2    An analyser shall not deviate from the nominal calibration point by more than ± 2% of the 
reading over the whole measurement range except zero, or ± 0.3% of full scale whichever is larger. 
The accuracy shall be determined according to the calibration requirements laid down in section 5 of 
appendix 4 of this Code. 

1.7        Precision 

The precision, defined as 2.5 times the standard deviation of 10 repetitive responses to a given 
calibration or span gas, shall be not greater than ± 1% of full scale concentration for each range used 
above 100 ppm (or ppmC) or ± 2% of each range used below 100 ppm (or ppmC). 

1.8         Noise 

The analyser peak-to-peak response to zero and calibration or span gases over any 10 seconds period 
shall not exceed 2% of full scale on all ranges used. 

1.9         Zero drift 

Zero response is defined as the mean response, including noise, to a zero gas during a 30 seconds 
time interval. The drift of the zero response during a one-hour period shall be less than 2% of full 
scale on the lowest range used. 

1.10       Span drift 

Span response is defined as the mean response, including noise, to a span gas during a 30-second 
time interval. The drift of the span response during a one-hour period shall be less than 2% of full 
scale on the lowest range used. 

2            Gas drying 

Exhaust gases may be measured wet or dry. A gas drying device, if used, shall have a minimal 
effect on the composition of the measured gases. Chemical dryers are not an acceptable method of 
removing water from the sample. 

3            Analysers 

Sections 3.1 to 3.5 describe the measurement principles to be used.  The gases to be measured shall 
be analysed with the following instruments. For non-linear analysers, the use of linearizing circuits is 
permitted. 

3.1         Carbon monoxide (CO) analysis
  
The carbon monoxide analyser shall be of the non-dispersive infrared (NDIR) absorption type.  

3.2         Carbon dioxide (CO2) analysis
  
The carbon dioxide analyser shall be of the non-dispersive infrared (NDIR) absorption type.  

3.3         Hydrocarbon (HC) analysis 

The hydrocarbon analyser shall be of the heated flame ionization detector (HFID) type with detector, 
valves, pipe-work and associated components heated so as to maintain a gas temperature of 190ºC ± 10ºC. 
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3.4        Nitrogen oxides (NOx) analysis 

The nitrogen oxides analyser shall be of the chemiluminescent detector (CLD) or heated 
chemiluminescent detector (HCLD) type with a NO2/NO converter, if measured on a dry basis. If 
measured on a wet basis, a HCLD with converter maintained above 55°C shall be used, provided 
the water quench check (see section 9.2.2 of appendix 4 of this Code) is satisfied. For both CLD 
and HCLD, the sampling path shall be maintained at a wall temperature of 55°C to 200°C up to the 
converter for dry measurement, and up to the analyser for wet measurement. 

3.5        Oxygen (O2) analysis 

The oxygen analyser shall be of the paramagnetic detector (PMD), zirconium dioxide (ZRDO) or 
electrochemical sensor (ECS) type. 
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Appendix 4 

Calibration of the analytical and measurement instruments 
(Refer to chapters 4, 5 and 6 of the NOx Technical Code) 

1 	 Introduction
 
1.1        Each analyser used for the measurement of an engine’s parameters shall be calibrated as often 
as necessary in accordance with the requirements of this appendix. 

1.2        Except as otherwise specified, all results of measurements, test data or calculations required 
by this appendix shall be recorded in the engine’s test report in accordance with section 5.10 of this 
Code. 

1.3	 Accuracy of measuring instruments 

1.3.1     The calibration of all measuring instruments shall comply with the requirements as set out in 
tables 1, 2, 3 and 4 and shall be traceable to standards recognized by the Administration. Additional 
engine measurements may be required by the Administration and such additional measuring 
instruments used shall comply with the appropriate deviation standard and calibration validity period. 

1.3.2 	 The instruments shall be calibrated: 

.1 	 in time intervals not greater than as given in tables 1, 2, 3 and 4; or 

.2 	 in accordance with alternative calibration procedures and validity periods subject to such 
proposals being submitted in advance of the tests and approved by the Administration. 

Note:	 The deviations given in tables 1, 2, 3, and 4 refer to the final recorded value, which is 
inclusive of the data acquisition system. 

Table 1 
Permissible deviations and calibration validity periods of instruments 

for engine related parameters for measurements on a test bed 

No. Measurement instrument Permissible deviation Calibration validity period 
(months) 

1 Engine speed ± 2% of reading or ± 1% of engine’s 
maximum value, whichever is larger 3 

2 Torque ± 2% of reading or ± 1% of engine’s 
maximum value, whichever is larger 3 

3 Power (where measured 
directly) 

± 2% of reading or ± 1% of engine’s 
maximum value, whichever is larger 3 

4 Fuel consumption ± 2% of engine’s maximum value 6 

5 Air consumption ± 2% of reading or ± 1% of engine’s 
maximum value, whichever is larger 6 

6 Exhaust gas flow ± 2.5% of reading or ± 1.5% of engine’s 
maximum value, whichever is larger 6 
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Table 2 
Permissible deviations and calibration interval periods of instruments 

for other essential parameters for measurements on a test bed 

No. Measurement instrument Permissible deviation Calibration validity period 
(months) 

1 Temperatures ≤ 327°C ± 2°C absolute 3 
2 Temperatures ＞ 327°C  ± 1% of reading 3 
3 Exhaust gas pressure ± 0.2 kPa absolute 3 
4 Charge air pressure ± 0.3 kPa absolute 3 
5 Atmospheric pressure ± 0.1 kPa absolute 3 
6 Other pressures ≤ 1000 kPa ± 20 kPa absolute 3 
7 Other pressures ＞ 1000 kPa ± 2% of reading 3 
8 Relative humidity ± 3% absolute 1 

Table 3 
Permissible deviations and calibration validity periods of instruments  

for engine related parameters for measurements on board a ship when the  
engine is already pre-certified  

No. Measurement 
instrument 

Permissible deviation Calibration validity period 
(months) 

1 Engine speed ± 2% of engine’s maximum value 12 
2 Torque ± 5% of engine’s maximum value 12 

3 Power (where  
measured directly) ± 5% of engine’s maximum value 12 

4 Fuel consumption ± 4% of engine’s maximum value 12 
5 Air consumption ± 5% of engine’s maximum value 12 
6 Exhaust gas flow ± 5% of engine’s maximum value 12 

Table 4 
Permissible deviations calibration validity period of instruments  

for other essential parameters for measurements on board a ship when the  
engine is already pre-certified  

No. Measurement instrument Permissible deviation Calibration validity period (months) 

1 Temperatures ≤ 327°C ± 2°C absolute 12 

2 Temperatures ＞ 327°C  ± 15°C absolute 12 

3 Exhaust gas pressure ± 5% of engine’s maximum 
value 12 

4 Charge air pressure ± 5% of engine’s maximum 
value 12 

5 Atmospheric pressure ± 0.5% of reading 12 

6 Other pressures ± 5 % of reading 12 

7 Relative humidity ± 3% absolute 6 



-217-

2           Calibration gases and zero and span check gases
 
The shelf life of all calibration gases and span and zero check gases shall be respected. The expiry date 
of the calibration gases and the zero and span check gases, stated by the manufacturer, shall be recorded. 

2.1 	 Pure gases (including zero check gases) 

2.1.1    The required purity of the gases is defined by the contamination limits given below. The 
following gases shall be available: 

.1 	 purified nitrogen (contamination  ≤ 1 ppmC,  ≤ 1 ppm CO,  ≤ 400 ppm CO2, 
≤ 0,1 ppm NO); 

.2 	 purified oxygen (purity ＞ 99.5% volume O2); 

.3 	 hydrogen-helium mixture (40 ± 2% hydrogen, balance helium), (contamination 
≤ 1 ppmC,  ≤ 400 ppm CO2); and 

.4 	 purified synthetic air (contamination  ≤ 1 ppmC,  ≤ 1 ppm CO,  ≤ 400 ppm CO2, 
≤ 0.1 ppm NO (oxygen content 18% – 21% volume). 

2.2 	 Calibration and span gases 

2.2.1 	 Mixtures of gases having the following chemical compositions shall be available: 

.1           CO and purified nitrogen; 
 
.2           NOx and purified nitrogen the amount of NO2 contained in this calibration gas shall 

not exceed 5% of the NO content); 

.3           O2 and purified nitrogen; 

.4           CO2 and purified nitrogen; and 

.5           CH4 and purified synthetic air or C3H8 and purified synthetic air. 

Note: Other gas combinations are allowed provided the gases do not react with one another. 

2.2.2   The true concentration of a calibration and span gas must be within ± 2% of the nominal 
value. All concentrations of calibration and span gases shall be given on a volume basis (volume per 
cent or volume ppm). 

2.2.3    The gases used for calibration and span may also be obtained by means of precision blending 
devices (gas dividers), diluting with purified N2 or with purified synthetic air. The accuracy of 
the mixing device must be such that the concentration of the blended calibration gases is accurate 
to within ±2%. This accuracy implies that primary gases used for blending must be known to an 
accuracy of at least ±1%, traceable to national or international gas standards. The verification shall be 
performed at between 15 and 50% of full scale for each calibration incorporating a blending device. 
Optionally, the blending device may be checked with an instrument which by nature is linear, e.g., 
using NO gas with a CLD. The span value of the instrument shall be adjusted with the span gas 
directly connected to the instrument. The blending device shall be checked at the used settings and 
the nominal value shall be compared to the measured concentration of the instrument.  This difference 
shall in each point be within ±1% of the nominal value. This linearity check of the gas divider shall 
not be performed with a gas analyser which was previously linearized with the same gas divider. 
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2.2.4   Oxygen interference check gases shall contain propane or methane with 350 ppmC ± 
75 ppmC hydrocarbon. The concentration shall be determined to calibration gas tolerances by 
chromatographic analysis of total hydrocarbons plus impurities or by dynamic bleeding. Nitrogen 
shall be the predominant diluent with the balance oxygen. Blends required are listed in table 5. 

Table 5 
Oxygen interference check gases 

O2 concentration Balance 

21 (20 to 22) Nitrogen 
10 (9 to 11) Nitrogen 
5 (4 to 6) Nitrogen 

3            Operating procedure for analysers and sampling system 

The operating procedure for analysers shall follow the start-up and operating instructions of the 
instrument manufacturer. The minimum requirements given in sections 4 to 9 shall be included. 

4            Leakage test 

4.1        A system leakage test shall be performed. The probe shall be disconnected from the exhaust 
system and the end plugged. The analyser pump shall be switched on. After an initial stabilization 
period all flow meters shall read zero. If not, the sampling lines shall be checked and the fault 
corrected. 

4.2       The maximum allowable leakage rate on the vacuum side shall be 0.5% of the in-use flow 
rate for the portion of the system being checked. The analyser flows and bypass flows may be used to 
estimate the in-use flow rates. 

4.3       Another method is the introduction of a concentration step change at the beginning of the 
sampling line by switching from zero to span gas.  If after an adequate period of time the reading 
shows a lower concentration compared to the introduced concentration, this points to calibration or 
leakage problems. 

4.4         Other arrangements may be acceptable subject to approval of the Administration. 

5            Calibration procedure
 
5.1         Instrument assembly 

The instrument assembly shall be calibrated and the calibration curves checked against standard 
gases. The same gas flow rates shall be used as when sampling exhaust. 

5.2        Warming-up time
 
The warming-up time shall be according to the recommendations of the analyser’s manufacturer. If 
not specified, a minimum of two hours is recommended for warming up the analysers. 

5.3	 NDIR and HFID analysers 

The NDIR analyser shall be tuned, as necessary. The HFID flame shall be optimized as necessary. 
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5.4	 Calibration
 
5.4.1    Each normally used operating range shall be calibrated. Analysers shall be calibrated not 
more than 3 months before being used for testing or whenever a system repair or change is made that 
can influence calibration, or as per provided for by 1.3.2.2. 

5.4.2     Using purified synthetic air (or nitrogen) the CO, CO2, NOx and O2 analysers shall be set at 
zero. The HFID analyser shall be set to zero using purified synthetic air. 

5.4.3    The appropriate calibration gases shall be introduced to the analysers, the values recorded, 
and the calibration curve established according. 

5.5	 Establishment of the calibration curve 

5.5.1 	 General Guidance 

5.5.1.1  The calibration curve shall be established by at least 6 calibration points (excluding zero) 
approximately equally spaced over the operating range from zero to the highest value expected 
during emissions testing.
 
5.5.1.2   The calibration curve shall be calculated by the method of least-squares. A best-fit linear or 
non-linear equation may be used. 

5.5.1.3   The calibration points shall not differ from the least-squares best-fit line by more than ± 2% 
of reading or ± 0.3% of full scale, whichever is larger. 

5.5.1.4   The zero setting shall be rechecked and the calibration procedure repeated, if necessary. 

5.5.1.5  If it can be shown that alternative calibration methods (e.g., computer, electronically 
controlled range switch, etc.) can give equivalent accuracy, then these alternatives may be used 
subject to the approval by the Administration. 

6 	 Verification of the calibration 

6.1       Each normally used operating range shall be checked prior to each analysis in accordance 
with the following procedure: 

.1 	 the calibration shall be checked by using a zero gas and a span gas whose nominal 
value shall be more than 80% of full scale of the measuring range; and 

.2 	 if, for the two points considered, the value found does not differ by more than ± 4% 
of full scale from the declared reference value, the adjustment parameters may 
be modified. If this is not the case, a new calibration curve shall be established in 
accordance with 5.5 above. 

7            Efficiency test of the NOx converter
 
The efficiency of the converter used for the conversion of NO2 into NO shall be tested as given in 7.1 
to 7.8 below. 

7.1        Test set-up 
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Using the test set-up as schematically shown in figure 1 and the procedure below, the efficiency of 
converter shall be tested by means of an ozonator. 

Figure 1 – Schematic representation of NO2 converter efficiency device 

1 AC 4  Ozonator 

2 Solenoid valve 5  To analyser 

3 Variac 

7.2        Calibration 
The CLD and the HCLD shall be calibrated in the most common operating range following the 
manufacturer’s specifications using zero and span gas (the NO content of which must amount to 
about 80% of the operating range and the NO2 concentration of the gas mixture to less than 5% of 
the NO concentration). The NOx analyser must be in the NO mode so that the span gas does not pass 
through the converter. The indicated concentration shall be recorded. 

7.3       Calculation 

The efficiency of the NOx converter shall be calculated as follows: 

                                                  a - b
               ENOx =  (1 +              )•100                                                                                 (1)

                                                  
c − d

 

where: a = NOx concentration according to 7.6 below 
b = NOx concentration according to 7.7 below 
c = NO concentration according to 7.4 below 
d = NO concentration according to 7.5 below 

7.4        Adding of oxygen
 
7.4.1     Via a T-fitting, oxygen or zero air is added continuously to the gas flow until the concentration 
indicated is about 20% less than the indicated calibration concentration given in 7.2 above. The 
analyser must be in the NO mode. 
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7.4.2    The indicated concentration (c) shall be recorded. The ozonator must be kept deactivated 
throughout the process. 

7.5         Activation of the ozonator 

The ozonator shall then be activated to generate enough ozone to bring the NO concentration down 
to about 20% (minimum 10%) of the calibration concentration given in 7.2 above. The indicated 
concentration (d) shall be recorded. The analyser must be in the NO mode. 

7.6         NOx mode 

The NO analyser shall then be switched to the NOx mode so that the gas mixture (consisting of NO, 
NO2, O2 and N2) now passes through the converter. The indicated concentration (a) shall be recorded.  
The analyser must be in the NOx mode. 

7.7        Deactivation of the ozonator 

The ozonator is then deactivated. The mixture of gases described in 7.6 above passes through the 
converter into the detector. The indicated concentration (b) shall be recorded. The analyser is in the 
NOx mode. 

7.8        NO mode 

Switched to NO mode with the ozonator deactivated, the flow of oxygen or synthetic air shall also be 
shut off. The NOx reading of the analyser shall not deviate by more than 5% from the value measured 
according to 7.2 above. The analyser must be in the NO mode. 

7.9        Test interval
 
The efficiency of the converter shall be tested prior to each calibration of the NOx analyser.  

7.10      Efficiency requirement
 
The efficiency of the converter shall not be less than 90%.  

8            Adjustment of the HFID 

8.1        Optimization of the detector response 

8.1.1    The HFID shall be adjusted as specified by the instrument manufacturer. A propane in air 
span gas shall be used to optimize the response on the most common operating range. 

8.1.2     With the fuel and air flow rates set at the manufacturer’s recommendations, a 350 ± 75 ppmC 
span gas shall be introduced to the analyser. The response at a given fuel flow shall be determined 
from the difference between the span gas response and the zero gas response. The fuel flow shall 
be incrementally adjusted above and below the manufacturer’s specification. The span and zero 
response at these fuel flows shall be recorded. The difference between the span and zero response 
shall be plotted and the fuel flow adjusted to the rich side of the curve. This is the initial flow rate 
setting which may need further optimization depending on the results of the hydrocarbon response 
factors and the oxygen interference check according to 8.2 and 8.3. 
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8.1.3     If the oxygen interference or the hydrocarbon response factors do not meet the following 
specifications, the air flow shall be incrementally adjusted above and below the manufacturer’s 
specifications, 8.2 and 8.3 for each flow. 

8.1.4    The optimization may optionally be conducted using alternative procedures subject to the 
approval of the Administration. 

8.2        Hydrocarbon response factors 

8.2.1     The analyser shall be calibrated using propane in air and purified synthetic air, according to 5. 

8.2.2    Response factors shall be determined when introducing an analyser into service and after 
major service intervals. The response factor (rh) for a particular hydrocarbon species is the ratio of 
the HFID ppmC reading to the gas concentration in the cylinder expressed in terms of ppmC. 

8.2.3     The concentration of the test gas must be at a level to give a response of approximately 80% 
of full scale. The concentration must be known to an accuracy of ± 2% in reference to a gravimetric 
standard expressed in volume. In addition, the gas cylinder must be preconditioned for 24 hours at a 
temperature of 25°C ± 5°C. 

8.2.4     The test gases to be used and the recommended relative response factor ranges are as follows: 

–           Methane and purified synthetic air 1.00 ≤ rh ≤ 1.15 
–           Propylene and purified synthetic air 0.90 ≤ rh ≤ 1.1 
–           Toluene and purified synthetic air 0.90 ≤ rh ≤ 1.1 

These values are relative to a rh of 1 for propane and purified synthetic air. 

8.3        Oxygen interference check 

8.3.1     The oxygen interference check shall be determined when introducing an analyser into service 
and after major service intervals. 

8.3.2     A range shall be chosen where the oxygen interference check gases will fall in the upper 50%.  
The test shall be conducted with the oven temperature set as required. The oxygen interference gases 
are specified in 2.2.4. 

.1 	 The analyser shall be zeroed. 

.2 	 The analyser shall be spanned with the 21% oxygen blend. 

.3 	 The zero response shall be rechecked. If it has changed more than 0.5% of full scale 
(FS) steps 8.3.2.1 and 8.3.2.2 shall be repeated. 

.4 	 The 5% and 10% oxygen interference check gases shall be introduced. 

.5 	 The zero response shall be rechecked. If it has changed more than ± 1% of full scale, 
the test shall be repeated. 

.6 	 The oxygen interference (%O2I) shall be calculated for each mixture in step .4 as 
follows: 
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               (B − analyser response)
%O2I =                                            •100                                                            (2)
                                  B 

where:  analyser response is (A/% FS at A) · (%FS at B)  

where: A = hydrocarbon concentration in ppmC (microlitres per litre) of the span gas used in 
8.3.2.2

 
B = hydrocarbon concentration (ppmC) of the oxygen interference check gases used 

in 8.3.2.4 

                    A
( ppmC) =	                                                                                                 (3)
                    D
 
D = percentage of full scale analyser response due to A 

.7 	 The % of oxygen interference (%O2I) shall be less than ± 3.0% for all required 
oxygen interference check gases prior to testing. 

.8 	 If the oxygen interference is greater than ± 3.0%, the air flow above and below the 
manufacturer’s specifications shall be incrementally adjusted, repeating 8.1 for each 
flow. 

.9 	 If the oxygen interference is greater than ± 3.0% after adjusting the air flow, the fuel 
flow and thereafter the sample flow shall be varied, repeating 8.1 for each new 
setting. 

.10 	 If the oxygen interference is still greater than ± 3.0%, the analyser, HFID fuel, or 
burner air shall be repaired or replaced prior to testing.  This clause shall then be 
repeated with the repaired or replaced equipment or gases. 

9            Interference effects with CO, CO2, NOx and O2 analysers
 
Gases other than the one being analysed can interfere with the reading in several ways. Positive 
interference occurs in NDIR and PMD instruments where the interfering gas gives the same effect as 
the gas being measured, but to a lesser degree. Negative interference occurs in NDIR instruments by 
the interfering gas broadening the absorption band of the measured gas, and in CLD instruments by 
the interfering gas quenching the radiation. The interference checks in 9.1 and 9.2 shall be performed 
prior to an analyser’s initial use and after major service intervals, but at least once per year. 

9.1        CO analyser interference check 

Water and CO2 can interfere with the CO analyser performance. Therefore, a CO2 span gas having a 
concentration of 80% to 100% of full scale of the maximum operating range used during testing shall 
be bubbled through water at room temperature and the analyser response recorded. The analyser 
response must not be more than 1% of full scale for ranges equal to or above 300 ppm or more than 
3 ppm for ranges below 300 ppm. 

9.2        NOx analyser quench checks
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The two gases of concern for CLD (and HCLD) analysers are CO2 and water vapour. Quench 
responses to these gases are proportional to their concentrations, and therefore require test techniques 
to determine the quench at the highest expected concentrations experienced during testing. 

9.2.1     CO2 quench check 

9.2.1.1    A CO2 span gas having a concentration of 80% to 100% of full scale of the maximum 
operating range shall be passed through the NDIR analyser and the CO2 value recorded as A. It shall 
then be diluted approximately 50% with NO span gas and passed through the NDIR and (H)CLD, 
with the CO2 and NO values recorded as B and C, respectively. The CO2 shall then be shut off and 
only the NO span gas be passed through the (H)CLD and the NO value recorded as D. 

9.2.1.2     The quench shall be calculated as follows: 
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where:
A  =  is the undiluted CO2 concentration measured with NDIR in percentage by volume; 
B  =  is the diluted CO2 concentration measured with NDIR in by volume; 
C  =  is the diluted NO concentration measured with (H)CLD in ppm; and 
D  =  is the undiluted NO concentration measured with (H)CLD in ppm. 

9.2.1.3  Alternative methods of diluting and quantifying of CO2 and NO span gas values such 
as dynamic mixing/blending, can be used. 

where:  A = is the undiluted CO2 concentration measured with NDIR in percentage by volume; 
B = is the diluted CO2 concentration measured with NDIR in by volume; 
C = is the diluted NO concentration measured with (H)CLD in ppm; and 
D = is the undiluted NO concentration measured with (H)CLD in ppm. 

9.2.1.3    Alternative methods of diluting and quantifying of CO2 and NO span gas values such as 
dynamic mixing/blending, can be used. 

9.2.2     Water quench check 

9.2.2.1    This check applies to wet gas concentration measurements only. Calculation of water 
quench must consider dilution of the NO span gas with water vapour and scaling of water vapour 
concentration of the mixture to that expected during testing. 

9.2.2.2     A NO span gas having a concentration of 80% to 100% of full scale of the normal operating 
range shall be passed through the HCLD and the NO value recorded as D. The NO span gas shall 
then be bubbled through water at a temperature of 25°C ± 5°C and pass through the HCLD and 
record the NO value as C. The water temperature shall be determined and recorded as F. The 
mixture’s saturation vapour pressure that corresponds to the bubbler water temperature (F) shall 
be determined and recorded as G. The water vapour concentration (H in %) of the mixture shall be 
calculated as follows: 

                                 G 
H = 100 · (        )                                                                                                             (5) 

                                 pb  

The expected diluted NO span gas (in water vapour) concentration (De) shall be calculated as follows: 

                          H
De = D · (1 −           )                                                                                                       (6)
                        100 

For diesel engine exhaust, the maximum exhaust water concentration (in %) expected during testing 
shall be estimated, under the assumption of a fuel atom H/C ratio of 1.8/1, from the maximum CO2 
concentration A in the exhaust gas as follows: 
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Hm = 0.9 · A                                                                                                                     (7)
 
and Hm is recorded.
 
9.2.2.3     The water quench shall be calculated as follows: 

                                       De − C           Hm
EH2O = 100 · (                   ) · (          )                                                                               (8)
                              De                H 

 
where: De = is the expected diluted NO concentration in ppm; 

C = is the diluted NO concentration in ppm; 
Hm = is the maximum water vapour concentration in %; and 
H = is the actual water vapour concentration in %. 

Note:  It is important that the NO span gas contains minimal NO2 concentration for this check, since 
absorption of NO2 in water has not been accounted for in the quench calculations. 

9.2.3     Maximum allowable quench 

The maximum allowable quench shall be: 

.1           CO2 quench according to 9.2.1: 2% of full scale. 
 
.2           Water quench according to 9.2.2: 3% of full scale.  

9.3        O2 analyser interference 

9.3.1     Instrument response of a PMD analyser caused by gases other than oxygen is comparatively 
slight. The oxygen equivalents of the common exhaust gas constituents are shown in table 6. 

Table 6 
Oxygen equivalents 

Gas O2 equivalent % 
Carbon dioxide (CO2) – 0,623 
Carbon monoxide (CO) – 0,354 
Nitric oxide (NO) + 44,4 
Nitrogen dioxide (NO2) + 28,7 
Water (H2O) – 0,381 

9.3.2     The observed oxygen concentration shall be corrected by the following formula: 

             (Equivalent O2 · cobserved ) 
EO2 =                                                                                                                                 (9)
                               100 

9.3.3    For ZRDO and ECS analysers, instrument interference caused by gases other than oxygen 
shall be compensated in accordance with the manufacturer’s recommendations and with good 
engineering practice. Electrochemical sensors shall be compensated for CO2 and NOx interference. 
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Appendix 5
 

Parent Engine test report and test data 
(Refer to 2.4.1.5 and 5.10 of the NOx Technical Code) 

Section 1 – Parent Engine test report – see 5.10 of the Code 

Emissions Test Report No. .......                                                                                      Sheet 1/5 
Engine 

Manufacturer 

Engine type 

Engine Family or Engine Group identification 
Serial number 

Rated speed rpm 

Rated power kW 

Intermediate speed rpm 

Maximum torque at intermediate speed Nm 

Static injection timing deg CA BTDC 

Electronic injection control no: yes: 

Variable injection timing no: yes: 

Variable turbocharger geometry no: yes: 

Bore mm 

Stroke mm 

Nominal compression ratio 

Mean effective pressure, at rated power kPa 

Maximum cylinder pressure, at rated kPa 

power 

Cylinder number and configuration Number: V: In-line: 

Auxiliaries 

Specified ambient conditions: 

Maximum seawater temperature   ℃

Maximum charge air temperature, if applicable ℃

Cooling system spec. intermediate cooler no: yes: 

Cooling system spec. charge air stages 

Low/high temperature cooling system set points / ℃

Maximum inlet depression kPa 

Maximum exhaust back pressure kPa 

Fuel oil specification 

Fuel oil temperature ℃ 
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Emissions test results: 
Cycle 
NOx g/kWh 
Test identification 

Date/time  

Test site/bench 

Test number 

Surveyor 

Date and place of report 

Signature 
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Emissions Test Report No. .......                                                                                    Sheet 2/5  

Engine Family/Engine Group Information (Common specifications) 

Combustion cycle 2 stroke cycle/4 stroke cycle 

Cooling medium air/water 

Cylinder configuration required to be written, only if the  exhaust cleaning devices 
are applied 

Method of aspiration natural aspired/pressure charged 

Fuel type to be used on board distillate/distillate or heavy fuel/dual 

Combustion chamber open chamber/divided chamber 

Valve port configuration cylinder head/cylinder wall 

Valve port size and number 

Fuel system type 

Miscellaneous features: 

Exhaust gas recirculation no / yes 

Water injection/emulsion no / yes 

Air injection no / yes 

Charge cooling system no / yes 

Exhaust after-treatment no / yes 

Exhaust after-treatment type 

Dual fuel no / yes 

Engine Family / Engine Group Information (Selection of Parent Engine for test-bed test) 

Family/Group Identification 

Method of pressure charging 

Charge air cooling system 

Criteria of the selection of Parent Engine Highest NOx emission value 

Number of cylinders 

Max. rated power per cylin 

Rated speed 

Injection timing (range) 

Selected Parent Engine Parent 

Test cycle(s) 
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Emissions Test Report No. ....... Test Cell Information                                             Sheet 3/5  

Exhaust Pipe 

Diameter Mm 

Length M 

Insulation no:                                  yes: 

Probe location 

Measurement equipment 

Manufacturer Model Measurement 
ranges 

Calibration 

Span gas conc. Deviation of calibration 

Analyser 

NOx Analyser ppm % 

CO Analyser ppm % 

CO2 Analyser % % 

O2 Analyser % % 

HC Analyser ppmC % 

Speed rpm % 

Torque Nm % 

Power, if applicable kW % 

Fuel flow % 

Air flow % 

Exhaust flow % 

Temperatures 

Charge air coolant 
inlet 

℃ ℃ 

Exhaust gas ℃ ℃ 

Inlet air ℃ ℃ 

Charge air ℃ ℃ 

Fuel ℃ ℃ 

Pressures 

Exhaust gas kPa kPa 

Charge air kPa kPa 

Atmospheric kPa kPa 

Vapour pressure 

Intake air kPa % 

Humidity 

Intake air % % 
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Fuel Characteristics 

Fuel type 

Fuel properties: Fuel elemental analysis: 

Density ISO 3675 kg/m3 Carbon % m/m 

Viscosity ISO 3104 mm2/s Hydrogen % m/m 

Water ISO 3733 % V/V Nitrogen % m/m 

Oxygen % m/m 

Sulphur % m/m 

LHV/Hu MJ/kg 
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Appendix 6 

Calculation of exhaust gas mass flow (carbon-balance method) 
(Refer to chapter 5 of the NOx Technical Code) 

1   Introduction 

1.1  This appendix addresses the calculation of the exhaust gas mass flow based on exhaust 
gas concentration measurement, and on the knowledge of fuel consumption. Symbols and 
descriptions of terms and variables used in the formulae for the carbon-balance measurement 
method are summarized in the Introduction of this Code. 

1.2  Except as otherwise specified, all results of calculations required by this appendix shall be 
reported in the engine’s test report in accordance with 5.10 of the Code. 

2   Carbon balance method, 1-step calculation procedure 

2.1 This method involves exhaust mass calculation from fuel consumption, fuel composition 
and exhaust gas concentrations. 

2.2 Exhaust gas mass flow rate on wet basis: 

 
 

 
 
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
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1
108936.0ALF

BET4.1

BETBET4.1

mfmew
cc

c H
w

ff

fw
f

w

ww

qq (1)

with:
ffd  according to equation (2),  fc according to equation (3). 
Ha is the absolute humidity of intake air, in gram water per kg dry air, however if  
Ha  HSC, then HSC shall be used in place of Ha in formula (1). 

Note:   Ha may be derived from relative humidity measurement, dewpoint measurement, vapour 
pressure measurement or dry/wet bulb measurement using the generally accepted 
formulae. 

2.3 The fuel specific constant ffd for the dry exhaust shall be calculated by adding up the 
additional volumes of the combustion of the fuel elements: 

EPSDELALFfd 0070046.0008002.0055593.0 wwwf  (2)
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2.4 Carbon factor fc  according to equation (3): 

 
1735518522

5441.0 HCwCOd
CO2adCO2dc

ccccf  (3)

with
cCO2d   =  dry CO2 concentration in the raw exhaust, % 
cCO2ad   =  dry CO2 concentration in the ambient air, % = 0.03% 
cCOd     =  dry CO concentration in the raw exhaust, ppm 
cHCw     =  wet HC concentration in the raw exhaust, ppm 
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Appendix 7
 

Checklist for an Engine Parameter Check method 
(Refer to 6.2.2.5 of the NOx Technical Code) 

1         For some of the parameters listed below, more than one survey possibility exists. In such 
cases, as a guideline, any one of, or a combination of, the below listed methods may be sufficient to 
show compliance. As approved by the Administration, the shipowner, supported by the applicant for 
engine certification, may choose which method is applicable. 

.1 	 parameter “injection timing”: 

.1 	 Fuel cam position (individual cam or camshaft if cams are not adjustable): 

-     optional (dependent on design): position of a link between the 
cam and the pump drive, 

-     optional for sleeve-metered pumps: VIT index and cam position or 
position of the barrel, or 

-       other sleeve metering device; 

.2 	 start of delivery for certain fuel rack positions (dynamic pressure measurement); 

.3 	 opening of injection valve for certain load points, e.g., using a Hall sensor 
or acceleration pick-up; 

.4 	 load-dependent operating values for charge air pressure, combustion peak 
pressure, charge air temperature, exhaust gas temperature versus graphs 
showing the correlation with NOx. Additionally, it shall be ensured that the 
compression ratio corresponds to the initial certification value (see 1.7). 

Note:	 To assess the actual timing, it is necessary to know the allowable limits for 
meeting the emission limits or even graphs showing the influence of timing 
on NOx, based on the test-bed measurement results. 

.2 	 parameter “injection nozzle”: 

.1 	 specification and component identification number; 

.3 	 parameter “injection pump”: 

.1 	 component identification number (specifying plunger and barrel design); 

.4 	 parameter “fuel cam”: 

.1 	 component identification number (specifying shape);
 
.2 	 start and end of delivery for a certain fuel rack position (dynamic pressure 

measurement); 

.5 	 parameter “injection pressure”: 
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	.1        only for common-rail systems: load-dependent pressure in the rail, graph 
showing correlation with NOx; 

.6 	 parameter “combustion chamber”: 

	.1           component identification numbers for the cylinder head and piston head; 

.7 	 parameter “compression ratio”: 

	.1           check for actual clearance; 

	.2           check for shims in piston rod or connecting rod; 

.8 	 parameter “turbocharger type and build”: 

	.1           model and specification (identification numbers); 

	.2           load-dependent charge air pressure, graph showing the correlation with NOx; 

.9 	 parameter “charge air cooler, charge air heater”: 

	.1           model and specification; 

	.2        load-dependent charge air temperature corrected to reference conditions, 
graph showing the correlation with NOx; 

.10 	 parameter “valve timing” (only for 4-stroke engines with inlet valve closure before 
BDC): 

	.1           cam position; 

	.2           check actual timing; 

.11 	 parameter “water injection” (for assessment: graph showing influence on NOx): 

	.1           load-dependent water consumption (monitoring); 

.12 	 parameter “emulsified fuel” (for assessment: graph showing influence on NOx): 

	.1           load-dependent fuel rack position (monitoring); 

	.2           load-dependent water consumption (monitoring); 

.13 	 parameter “exhaust gas recirculation” (for assessment: graph showing influence on 
NOx): 

.1           load-dependent mass flow of recirculated exhaust gas (monitoring); 

.2         CO2 concentration in the mixture of fresh air and recirculated exhaust gas, 
i.e. in the “scavenge air” (monitoring); 
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.3 	 O2 concentration in the “scavenge air” (monitoring); 

.14 	 parameter “selective catalytic reduction” (SCR): 

.1 	 load-dependent mass flow of reducing agent (monitoring) and additional 
periodical spot checks on NOx concentration after SCR (for assessment: 
graph showing influence on NOx). 

2          For engines with selective catalytic reduction (SCR) without feedback control, optional NOx 
measurement (periodical spot checks or monitoring) is useful to show that the SCR efficiency still 
corresponds to the state at the time of certification regardless of whether the ambient conditions or 
the fuel quality led to different raw emissions. 
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Appendix 8 

Implementation of the Direct Measurement and Monitoring method 
(Refer to 6.4 of the NOx Technical Code) 

1            Electrical equipment: materials and design 

1.1      Electrical equipment shall be constructed of durable, flame-retardant, moisture resistant 
materials, which are not subject to deterioration in the installed environment and at the temperatures 
to which the equipment is likely to be exposed. 

1.2        Electrical equipment shall be designed such that current carrying parts with potential to earth 
are protected against accidental contact. 

2           Analysing equipment 

2.1        Analysers 

2.1.1     The exhaust gases shall be analysed with the following instruments. For non-linear analysers, 
the use of linearizing circuits is permitted. Other systems or analysers may be accepted, subject to 
the approval of the Administration, provided they yield equivalent results to that of the equipment 
referenced below: 

.1           Nitrogen oxides (NOx) analysis 

The nitrogen oxides analyser shall be of the chemiluminescent detector (CLD) or 
heated chemiluminescent detector (HCLD) type. The exhaust gas sampled for NOx 
measurement shall be maintained above its dewpoint temperature until it has passed 
through the NO2 to NO converter. 

Note:    In the case of raw exhaust gas this temperature shall be greater than 60ºC if the 
engine is fuelled with ISO 8217 DM-grade type fuel and greater than 140ºC if 
fuelled with ISO 8217 RM-grade type fuel. 

.2           Carbon dioxide (CO2) analysis 

When required, the carbon dioxide analyser shall be of the non-dispersive infrared 
(NDIR) absorption type. 

.3           Carbon monoxide (CO) analysis 

When required, the carbon monoxide analyser shall be of the non-dispersive 
infrared (NDIR) absorption type. 

.4           Hydrocarbon (HC) analysis 

When required, the hydrocarbon analyser shall be of the heated flame ionization 
detector (HFID) type. The exhaust gas sampled for HC measurement shall be 
maintained at 190ºC ±10ºC from the sample point to the detector. 
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.5           Oxygen (O2) analysis 

When required, the oxygen analyser shall be of the paramagnetic detector (PMD), 
zirconium dioxide (ZRDO) or electrochemical sensor (ECS) type. 

2.2        Analyser specifications 

2.2.1     The analyser specifications shall be consistent with 1.6, 1.7, 1.8, 1.9 and 1.10 of appendix 3 
of this Code. 

2.2.2     The analyser range shall be such that the measured emission value is within 15% – 100% of 
the range used. 

2.2.3     The analysing equipment shall be installed and maintained in accordance with manufacturers’ 
recommendations in order to meet the requirements of 1.7, 1.8, 1.9, and 1.10 of appendix 3 of this 
Code and sections 7 and 9 of appendix 4 of this Code. 

3           Pure and calibration gases
 
3.1        Pure and calibration gases, as required, shall comply with 2.1 and 2.2 of appendix 4 of this 
Code. Declared concentrations shall be traceable to national and/or international standards. 
Calibration gases shall be in accordance with the analysing equipment manufacturers’ 
recommendations. 

3.2        Analyser span gases shall be between 80% – 100% of the analyser scale being spanned. 

4           Gas sampling and transfer system 

4.1        The exhaust gas sample shall be representative of the average exhaust emission from all the 
engine’s cylinders. The gas sampling system shall comply with 5.9.3 of this Code. 

4.2        The exhaust gas sample shall be drawn from a zone within 10% to 90% of the duct diameter. 

4.3      In order to facilitate the installation of the sampling probe, an example of a sample point 
connection flange is given in section 5. 

4.4       The exhaust gas sample for NOx measurement shall be maintained so as to prevent NO2 loss 
via water or acid condensation in accordance with analysing equipment manufacturers’ recommendations. 

4.5        The gas sample shall not be dried by chemical driers. 

4.6       The gas sampling system shall be capable of being verified to be free of ingress leakage in 
accordance with analysing equipment manufacturers’ recommendations. 

4.7         An additional sample point adjacent to that used shall be provided to facilitate quality control 
checks on the system. 

5           Sample point connection flange 

5.1        The following is an example of a general purpose sample point connection flange which shall 
be sited, as convenient, on the exhaust duct of each engine for which it may be required to demonstrate 
compliance by means of the Direct Measurement and Monitoring method. 
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Description Dimension 

Outer diameter 160 mm 
Inner diameter 35 mm 
Flange thickness 9 mm 
Bolt circle diameter 1 130 mm 
Bolt circle diameter 2 65 mm 

Flange slots 

4 holes, each 12 mm diameter, equidistantly placed on each of the above bolt 
circle diameters. Holes on the two bolt circle diameters to be aligned on same 
radii. Flange to be slotted, 12 mm wide, between inner and outer bolt circle 
diameter holes. 

Bolts and nuts 4 sets, diameter and length as required. 
Flange shall be of steel and be finished with a flat face.  

5.2        The flange shall be fitted to a stub pipe of suitable gauge material aligned with the exhaust 
duct diameter. The stub pipe shall be no longer than necessary to project beyond the exhaust duct 
cladding, sufficient to enable access to the far side of the flange. The stub pipe shall be insulated. 
The stub pipe shall terminate at an accessible position free from nearby obstructions which would 
interfere with the location or mounting of a sample probe and associated fittings. 

5.3        When not in use, the stub pipe shall be closed with a steel blank flange and a gasket of 
suitable heat resisting material. The sampling flange, and closing blank flange, when not in use, 
shall be covered with a readily removable and suitable heat resistant material which protects against 
accidental contact. 

6           Selection of load points and revised weighting factors 

6.1      As provided for by 6.4.6.3 of this Code, in the case of the E2, E3 or D2 test cycles, the 
minimum number of load points shall be such that the combined nominal weighting factors, as given 
in 3.2 of this Code, are greater than 0.50. 

6.2       In accordance with 6.1, for the E2 and E3 test cycles it would be necessary to use the 75% 
load point plus one or more other load points. In the case of the D2 test cycle, either the 25% or 
50% load point shall be used plus either one or more load points such that the combined nominal 
weighting factor is greater than 0.50. 

6.3        The examples below give some of the possible combinations of load points which may be 
used together with the respective revised weighting factors: 

.1           E2 and E3 test cycles 

Power 100% 75% 50% 25% 
Nominal weighting factor 0.2 0.5 0.15 0.15 
Option A 0.29 0.71 
Option B 0.77 0.23 
Option C 0.24 0.59 0.18 
Plus other combinations which result in a combined nominal weighting factor greater than 0.50. Hence use of the 
100% + 50% + 25% load points would be insufficient. 
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.2           D2 test cycle 

Power 100% 75% 50% 25% 10% 

Nominal weighting factor 0.05 0.25 0.3 0.3 0.1 
Option D 0.5 0.5 
Option E 0.45 0.55 
Option F 0.38 0.46 0.15 
Option G 0.06 0.28 0.33 0.33 
Plus other combinations which result in a combined nominal weighting factor greater than 0.50. Hence use of the 
100% + 50% + 10% load points would be insufficient. 

6.4        In the case of the C1 test cycle, as a minimum, one load point from each of the rated, intermediate 
and idle speed sections shall be used. The examples below give some of the possible combinations of 
load points which may be used together with the respective revised weighting factors: 

.1           C1 test cycle 

Speed Rated Intermediate Idle
Torque 100% 75% 50% 10% 100% 75% 50% 0% 
Nominal weighting factor 0.15 0.15 0.15 0.1 0.1 0.1 0.1 0.15 
Option H 0.38 0.25 0.38 
Option I 0.29 0.29 0.43 
Option J 0.27 0.27 0.18 0.27 
Option K 0.19 0.19 0.19 0.13 0.13 0.19 
Plus other combinations incorporating at least one load point at each of rated, intermediate and idle speeds. 

6.5 	 Examples of calculation of revised weighting factors: 

.1           For a given load point, revised weighting factors shall be calculated as follows: 

y% load = nominal weighting factor at load y · (1/(sum of the load factors for load 
points where data was acquired)) 

.2 	 For Option A: 

75% load: revised value is calculated as: 0.5 · (1/(0.5 + 0.2)) = 0.71 
100% load: revised value is calculated as: 0.2 · (1/(0.5 + 0.2)) = 0.29 

.3 	 For Option F: 

75% load: revised value is calculated as: 0.25 · (1/(0.25 + 0.3 + 0.1)) = 0.38 

.4 	 The revised weighting factors are shown to two decimal places. However, the values 
to be applied to equation 18 shall be to the full precision. Hence in the Option F case 
above the revised weighting factor is shown as 0.38 although the actual calculated 
value is 0.384615. Consequently, in these examples of revised weighting factors the 
summation of the values shown (to two decimal places) may not sum to 1.00 due to 
rounding. 
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7 	 Determination of power set point stability 

7.1        To determine set point stability, the power coefficient of variance shall be calculated over a 
10-minute interval, and the sampling rate shall be at least 1-Hz. The result shall be less than or equal 
to five per cent (5%). 

7.2 	 The formulae for calculating the coefficient of variance are as follows: 
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.2 For Option A: 

75% load: revised value is calculated as: 0.5  (1/(0.5 + 0.2)) = 0.71 
100% load: revised value is calculated as: 0.2  (1/(0.5 + 0.2)) = 0.29 

.3 For Option F: 

75% load: revised value is calculated as: 0.25  (1/(0.25 + 0.3 + 0.1)) = 0.38 

.4 The revised weighting factors are shown to two decimal places. However, the 
values to be applied to equation 18 shall be to the full precision. Hence in the 
Option F case above the revised weighting factor is shown as 0.38 although the 
actual calculated value is 0.384615. Consequently, in these examples of revised 
weighting factors the summation of the values shown (to two decimal places) may 
not sum to 1.00 due to rounding. 

7 Determination of power set point stability

7.1 To determine set point stability, the power coefficient of variance shall be calculated over 
a 10-minute interval, and the sampling rate shall be at least 1-Hz. The result shall be less than or 
equal to five per cent (5%). 

7.2 The formulae for calculating the coefficient of variance are as follows: 





N

j
jx

N
Ave

1

1  (1) 

 






N

i
i Avex

N
DS

1

2

1
1..  (2) 

%5100.....% 
Ave

DSVOC  (3) 

where:

%C.O.V. power coefficient of variance in % 
S.D. standard deviation 
Ave Average 
N total number of data points sampled 
xi, xj   ith, jth value of power data point in kW 
i index variable in standard deviation formula 
j index variable in average formula. 
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RESOLUTION MSC.267(85)
 (adopted on 4 December 2008) 

ADOPTION OF THE INTERNATIONAL CODE ON 
INTACT STABILITY, 2008  (2008 IS CODE) 

THE MARITIME SAFETY COMMITTEE, 

RECALLING Article 28(b) of the Convention on the International Maritime Organization 
concerning the functions of the Committee, 

RECALLING ALSO resolution A.749(18) entitled “Code on Intact Stability for All Types 
of Ships Covered by IMO Instruments”, as amended by resolution MSC.75(69), 

RECOGNIZING the need to update the aforementioned Code and the importance of 
establishing mandatory international intact stability requirements, 

NOTING resolutions MSC.269(85) and MSC.270(85), by which it adopted, inter alia, 
amendments to the International Convention for the Safety of Life at Sea (SOLAS), 1974, as 
amended (hereinafter referred to as “the 1974 SOLAS Convention”) and to the Protocol of 1988 
relating to the International Convention on Load Lines, 1966 (hereinafter referred to as “the 1988 
Load Lines Protocol”), respectively, to make the introduction and the provisions of part A of the 
International Code on Intact Stability, 2008 mandatory under the 1974 SOLAS Convention and the 
1988 Load Lines Protocol, 

HAVING CONSIDERED, at its eighty-fifth session, the text of the proposed International 
Code on Intact Stability, 2008, 

1.	 ADOPTS the International Code on Intact Stability, 2008 (2008 IS Code), the text of which 
is set out in the Annex to the present resolution; 

2.	 INVITES Contracting Governments to the 1974 SOLAS Convention and Parties to the 1988 
Load Lines Protocol to note that the 2008 IS Code will take effect on 1 July 2010 upon the entry into 
force of the respective amendments to the 1974 SOLAS Convention and 1988 Load Lines Protocol; 

3.	 REQUESTS the Secretary-General to transmit certified copies of the present resolution and 
the text of the 2008 IS Code contained in the Annex to all Contracting Governments to the 1974 
SOLAS Convention and Parties to the 1988 Load Lines Protocol; 

4.	 FURTHER REQUESTS the Secretary-General to transmit copies of this resolution and 
the Annex to all Members of the Organization which are not Contracting Governments to the 1974 
SOLAS Convention or Parties to the 1988 Load Lines Protocol; 

5.	 RECOMMENDS Governments concerned to use the recommendatory provisions contained 
in part B of the 2008 IS Code as a basis for relevant safety standards, unless their national stability 
requirements provide at least an equivalent degree of safety. 
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ANNEX 1 

AMENDMENTS TO THE INTERNATIONAL CONVENTION FOR THE SAFETY OF 
LIFE AT SEA, 1974, AS AMENDED  

CHAPTER II-1  
CONSTRUCTION - STRUCTURE, SUBDIVISION AND STABILITY, MACHINERY  

AND ELECTRICAL INSTALLATIONS  

Part A  
General  

Regulation 2 - Definitions 

1	 The following new paragraph 27 is added after the existing paragraph 26: 

“27      2008 IS Code means the International Code on Intact Stability, 2008, consisting 
of an introduction, part A (the provisions of which shall be treated as mandatory) and part 
B (the provisions of which shall be treated as recommendatory), as adopted by resolution 
MSC.267(85), provided that: 

.1 	 amendments to the introduction and part A of the Code are adopted, brought 
into force and take effect in accordance with the provisions of article 
VIII of the present Convention concerning the amendment procedures 
applicable to the Annex other than chapter I thereof; and 

.2 	 amendments to part B of the Code are adopted by the Maritime Safety 
Committee in accordance with its Rules of Procedure.” 

Part B-1 
Stability 

Regulation 5 - Intact stability information 

2 	 In the existing title of the regulation, the word “information” is deleted. 

3 	 In paragraph 1, the following new sentence is added after the existing sentence: 

“In addition to any other applicable requirements of the present regulations, ships having a 
length of 24 m and upwards constructed on or after 1 July 2010 shall as a minimum comply 
with the requirements of part A of the 2008 IS Code.”
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CHAPTER II-2 
CONSTRUCTION - FIRE PROTECTION, FIRE DETECTION AND  

FIRE EXTINCTION  

Part A  
General  

Regulation 1 - Application 

4           The following new paragraph 2.3 is added: 

“2.3      Ships constructed on or after 1 July 2002 and before 1 July 2010 shall comply with 
paragraphs 7.1.1, 7.4.4.2, 7.4.4.3 and 7.5.2.1.2 of regulation 9, as adopted by resolution 
MSC.99(73).” 

Part C  
Suppression of fire  

Regulation 9 − Containment of fire 

5          The last sentence of paragraph 4.1.1.2 is moved to a new separate paragraph 4.1.1.3 and the 
existing following paragraphs are renumbered accordingly. 

6           The following text is added at the end of paragraph 4.1.1.2: 

“Doors approved without the sill being part of the frame, which are installed on or after 1 
July 2010, shall be installed such that the gap under the door does not exceed 12 mm. A non-
combustible sill shall be installed under the door such that floor coverings do not extend 
beneath the closed door.”

 
7           The following text is added at the end of paragraph 4.1.2.1: 

“Doors approved without the sill being part of the frame, which are installed on or after 1 
July 2010, shall be installed such that the gap under the door does not exceed 25 mm.” 

8           In paragraph 4.2.1, the following text is added after the first sentence: 

“Doors approved as “A” class without the sill being part of the frame, which are installed on 
or after 1 July 2010, shall be installed such that the gap under the door does not exceed 12 
mm and a non-combustible sill shall be installed under the door such that floor coverings do 
not extend beneath the closed door.  Doors approved as “B” class without the sill being part 
of the frame, which are installed on or after 1 July 2010, shall be installed such that the gap 
under the door does not exceed 25 mm.” 

9           In paragraph 7.1.1, in the first and second sentences, the words “non-combustible” are replaced 
by the words “steel or equivalent”. 

10         At the beginning of paragraph 7.1.1.1, the words “subject to paragraph 7.1.1.2” are added and 
the word “a” before the word “material” is replaced by the word “any”. 
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11       The following new paragraph 7.1.1.2 is added after the existing paragraph 7.1.1.1 and the 
existing subsequent paragraphs are renumbered accordingly: 

“.2	 on ships constructed on or after 1 July 2010, the ducts shall be made of heat resisting 
non-combustible material, which may be faced internally and externally with 
membranes having low flame-spread characteristics and, in each case, a calorific 
value① not exceeding 45 MJ/m2 of their surface area for the thickness used;”

 
12          In paragraph 7.4.4.2, the words “non-combustible” are replaced by the words “steel or equivalent”. 

13          In paragraph 7.4.4.3, the words “non-combustible” are replaced by the words “steel or equivalent”. 

14          At the beginning of paragraph 7.4.4.3.1, the words “subject to paragraph 7.4.4.3.2” are added 
and the word “a” before the word “material” is replaced by the word “any”. 

15          The following new paragraph 7.4.4.3.2 is added after the existing paragraph 7.4.4.3.1 and the 
existing subsequent paragraphs are renumbered accordingly: 

“.3.2	 on ships constructed on or after 1 July 2010, the ducts shall be made of heat resisting 
non-combustible material, which may be faced internally and externally with 
membranes having low flame-spread characteristics and, in each case, a calorific 
value① not exceeding 45 MJ/m2 of their surface area for the thickness used;” 

16           At the end of paragraph 7.5.2.1.2, the words “and, in addition, a fire damper in the upper end 
of the duct” are added. 

Regulation 10 - Fire fighting 

17 	 The following new paragraph 10.2.6 is inserted after the existing paragraph 10.2.5: 

“10.2.6  Passenger ships carrying more than 36 passengers constructed on or after 1 July 
2010 shall be fitted with a suitably located means for fully recharging breathing air 
cylinders, free from contamination.  The means for recharging shall be either: 

.1 	 breathing air compressors supplied from the main and emergency switchboard,
or independently driven, with a minimum capacity of 60 l/min per required 
breathing apparatus, not to exceed 420 l/min; or 

.2	 self-contained high-pressure storage systems of suitable pressure to recharge
the breathing apparatus used on board, with a capacity of at least 1,200 l 
per required breathing apparatus, not to exceed 50,000 l of free air.” 

____________________

①  Refer to the recommendations published by the International Organization for Standardization, in particular 

        publication ISO 1716:2002, Determination of calorific potential. 

②  Refer to the recommendations published by the International Organization for Standardization, in particular 

        publication ISO 1716:2002, Determination of calorific potential. 
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RESOLUTION MSC.270(85)  

(adopted on 4 December 2008)  

ADOPTION OF AMENDMENTS TO THE PROTOCOL OF 1988 RELATING TO   
THE INTERNATIONAL CONVENTION ON LOAD LINES, 1966, AS AMENDED  

THE MARITIME SAFETY COMMITTEE, 

RECALLING Article 28(b) of the Convention on the International Maritime Organization 
concerning the functions of the Committee, 

RECALLING FURTHER article VI of the Protocol of 1988 relating to the International 
Convention on Load Lines, 1966 (hereinafter referred to as the “1988 Load Lines Protocol”) 
concerning amendment procedures, 

HAVING CONSIDERED, at its eighty-fifth session, amendments to the 1988 Load Lines 
Protocol proposed and circulated in accordance with paragraph 2(a) of article VI thereof, 

1.	 ADOPTS, in accordance with paragraph 2(d) of article VI of the 1988 Load Lines Protocol, 
amendments to the 1988 Load Lines Protocol, the text of which is set out in the Annex to the present 
resolution; 

2.	 DETERMINES, in accordance with paragraph 2(f)(ii)(bb) of article VI of the 1988 Load 
Lines Protocol, that the said amendments shall be deemed to have been accepted on 1 January 2010, 
unless, prior to that date, more than one third of the Parties to the 1988 Load Lines Protocol or 
Parties the combined merchant fleets of which constitute not less than 50% of the gross tonnage of 
the world’s merchant fleet, have notified their objections to the amendments; 

3.	 INVITES the Parties concerned to note that, in accordance with paragraph 2(g)(ii) of article 
VI of the 1988 Load Lines Protocol, the amendments shall enter into force on 1 July 2010 upon their 
acceptance in accordance with paragraph 2 above; 

4.	 REQUESTS the Secretary-General, in conformity with paragraph 2(e) of article VI of the 
1988 Load Lines Protocol, to transmit certified copies of the present resolution and the text of the 
amendments contained in the Annex to all Parties to the 1988 Load Lines Protocol; 

5.	 FURTHER REQUESTS the Secretary-General to transmit copies of this resolution and its 
Annex to Members of the Organization, which are not Parties to the 1988 Load Lines Protocol. 
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ANNEX 

AMENDMENTS TO THE PROTOCOL OF 1988 RELATING TO THE  
INTERNATIONAL CONVENTION ON LOAD LINES, 1966, AS AMENDED  

ANNEX B  
ANNEXES TO THE CONVENTION AS MODIFIED BY THE PROTOCOL OF 1988  

RELATING THERETO  

ANNEX I  
REGULATIONS FOR DETERMINING LOAD LINES  

CHAPTER I  
GENERAL  

Regulation 1 - Strength and intact stability of ships 

1 	 The existing text of paragraph (3) is replaced by the following: 

“(3) 	 Compliance 

	 (a) 	 Ships constructed before 1 July 2010 shall comply with an intact stability 
standard acceptable to the Administration. 

	 (b) 	 Ships constructed on or after 1 July 2010 shall, as a minimum, comply with 
the requirements of part A of the 2008 IS Code.” 

Regulation 3 - Definitions of terms used in the Annexes 

2 	 The following new paragraph (16) is added after the existing paragraph (15): 

“(16)    2008 IS Code means the International Code on Intact Stability, 2008, consisting 
of an introduction, part A (the provisions of which shall be treated as mandatory) and part 
B (the provisions of which shall be treated as recommendatory), as adopted by resolution 
MSC.267(85), provided that: 

.1 	 amendments to the introduction and part A of the Code are adopted, brought into 
force and take effect in accordance with the provisions of article VI of the 1988 
Load Lines Protocol concerning the amendment procedure applicable to Annex B 
to the Protocol; and 

.2 	 amendments to part B of the Code are adopted by the Maritime Safety Committee 
in accordance with its Rules of Procedure.” 
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RESOLUTION MSC.272(85)  
(adopted on 4 December 2008])  

ADOPTION OF AMENDMENTS TO THE   
INTERNATIONAL LIFE-SAVING APPLIANCE (LSA) CODE 

 

THE MARITIME SAFETY COMMITTEE, 

RECALLING Article 28(b) of the Convention on the International Maritime Organization 
concerning the functions of the Committee, 

NOTING resolution MSC.48(66), by which it adopted the International Life-Saving 
Appliance Code (hereinafter referred to as “the LSA Code”), which has become mandatory under 
chapter III of the International Convention for the Safety of Life at Sea, 1974 (hereinafter referred to 
as “the Convention”), 

NOTING ALSO article VIII(b) and regulation III/3.10 of the Convention concerning the 
procedure for amending the LSA Code, 

HAVING CONSIDERED, at its [eighty-fifth] session, amendments to the LSA Code, 
proposed and circulated in accordance with article VIII(b)(i) of the Convention,  

1.	 ADOPTS, in accordance with article VIII(b)(iv) of the Convention, amendments to the LSA 
Code, the text of which is set out in the Annex to the present resolution; 

2.	 DETERMINES, in accordance with article VIII(b)(vi)(2)(bb) of the Convention, that the 
amendments shall be deemed to have been accepted on 1 January 2010 unless, prior to that date, 
more than one third of the Contracting Governments to the Convention or Contracting Governments 
the combined merchant fleets of which constitute not less than 50% of the gross tonnage of the 
world’s merchant fleet, have notified their objections to the amendments; 

3.	 INVITES Contracting Governments to note that, in accordance with article VIII(b)(vii)(2) 
of the Convention, the amendments shall enter into force on 1 July 2010 upon their acceptance in 
accordance with paragraph 2 above; 

4.	 REQUESTS the Secretary-General, in conformity with article VIII(b)(v) of the Convention, 
to transmit certified copies of the present resolution and the text of the amendments contained in the 
Annex to all Contracting Governments to the Convention; 

5.	 FURTHER REQUESTS the Secretary-General to transmit copies of this resolution and its 
Annex to Members of the Organization, which are not Contracting Governments to the Convention. 
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ANNEX 

AMENDMENTS TO THE INTERNATIONAL  
LIFE-SAVING APPLIANCE (LSA) CODE  

CHAPTER IV  
SURVIVAL CRAFT  

4.4           General requirements for lifeboats 

1           In subparagraph .1 of paragraph 4.4.2.2, the words “(for a lifeboat intended for a passenger 
ship) or 82.5 kg (for a lifeboat intended for a cargo ship)” are inserted after the words “75 kg”. 

2            The existing paragraph 4.4.9.1 is replaced by the following: 

“4.4.9.1   The number(s) of persons for which the lifeboat is approved, for passenger 
ships and/or cargo ships, as applicable, shall be clearly marked on it in clear permanent 
characters.” 

4.7         Free-fall lifeboats 

3            The existing paragraph 4.7.2 is replaced by the following: 

“4.7.2    Carrying capacity of a free-fall lifeboat 

4.7.2.1  The carrying capacity of a free-fall lifeboat is the number of persons having an 
average mass of 82.5 kg that can be provided with a seat without interfering with the means 
of propulsion or the operation of any of the lifeboat’s equipment.  The seating surface shall 
be smooth and shaped and provided with cushioning of at least 10 mm over all contact areas 
to provide support for the back and pelvis and flexible lateral side support for the head. The 
seats shall be of the non-folding type, permanently secured to the lifeboat and arranged 
so that any deflection of the hull or canopy during launching will not cause injury to the 
occupants.  The location and structure of the seat shall be arranged to preclude the potential 
for injury during launch if the seat is narrower than the occupant’s shoulders. The passage 
between the seats shall have a clear width of at least 480 mm from the deck to the top of 
the seats, be free of any obstruction and provided with an antislip surface with suitable 
footholds to allow safe embarkation in the ready-to-launch position. Each seat shall be 
provided with a suitable locking harness capable of quick release under tension to restrain 
the body of the occupant during launching. 

4.7.2.2  The angle between the seat pan and the seat back shall be at least 90˚. The width 
of the seat pan shall be at least 480 mm.  Free clearance in front of the backrest (buttock to 
knee length) shall be at least 650 mm measured at an angle of 90˚ to the backrest. The backrest 
shall extend at least 1,075 mm above the seat pan.  The seat shall provide for shoulder 
height, measured along the seat back, of at least 760 mm.  The footrest shall be oriented at 
not less than half of the angle of the seat pan and shall have a foot length of at least 330 mm 
(see figure 2). 
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Figure 2”  

CHAPTER V  
RESCUE BOATS 

5.1          Rescue boats 

4         In the first sentence of paragraph 5.1.1.1, the words “, except that, for all rescue boats, an 
average mass of 82.5 kg shall apply to paragraph 4.4.2.2.1” are added after the reference to “4.4.9”. 

5            In the second sentence of paragraph 5.1.3.5, the words “75 kg” are replaced by the words 
“82.5 kg”. 
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RESOLUTION MSC.273(85) 

(adopted on 4 December 2008) 

ADOPTION OF AMENDMENTS TO THE INTERNATIONAL MANAGEMENT 
CODE FOR THE SAFE OPERATION OF SHIPS AND FOR POLLUTION 

PREVENTION (INTERNATIONAL SAFETY MANAGEMENT (ISM) CODE) 

THE MARITIME SAFETY COMMITTEE, 

RECALLING Article 28(b) of the Convention on the International Maritime Organization 
concerning the functions of the Committee, 

NOTING resolution A.741(18), by which the Assembly adopted the International 
Management Code for the Safe Operation of Ships and for Pollution Prevention (International Safety 
Management (ISM) Code) (hereinafter referred to as “the ISM Code”), which has become mandatory 
under chapter IX of the International Convention for the Safety of Life at Sea (SOLAS), 1974 
(hereinafter referred to as “the Convention”), 

NOTING ALSO article VIII(b) and regulation IX/1.1 of the Convention concerning the 
procedure for amending the ISM Code, 

HAVING CONSIDERED, at its eighty-fifth session, amendments to the ISM Code proposed 
and circulated in accordance with article VIII(b)(i) of the Convention, 

1.	 ADOPTS, in accordance with article VIII(b)(iv) of the Convention, amendments to the ISM 
Code, the text of which is set out in the Annex to the present resolution; 

2.	 DETERMINES, in accordance with article VIII(b)(vi)(2)(bb) of the Convention, that the 
amendments shall be deemed to have been accepted on 1 January 2010 unless, prior to that date, 
more than one third of the Contracting Governments to the Convention or Contracting Governments 
the combined merchant fleets of which constitute not less than 50% of the gross tonnage of the 
world’s merchant fleet, have notified their objections to the amendments; 

3.	 INVITES Contracting Governments to note that, in accordance with article VIII(b)(vii)(2) 
of the Convention, the amendments shall enter into force on 1 July 2010 upon their acceptance in 
accordance with paragraph 2 above; 

4.	 REQUESTS the Secretary-General, in conformity with article VIII(b)(v) of the Convention, 
to transmit certified copies of the present resolution and the text of the amendments contained in the 
Annex to all Contracting Governments to the Convention; 

5.	 FURTHER REQUESTS the Secretary-General to transmit copies of this resolution and its 
Annex to Members of the Organization, which are not Contracting Governments to the Convention. 
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ANNEX 

AMENDMENTS TO THE INTERNATIONAL MANAGEMENT CODE FOR THE SAFE 
OPERATION OF SHIPS AND FOR POLLUTION PREVENTION (INTERNATIONAL 

SAFETY MANAGEMENT (ISM) CODE) 

1           GENERAL 

Section 1.1         Definitions 

1 	 In paragraph 1.1.10, the words —and includes“ are replaced by the word “or”. 

Section 1.2         Objectives 

2 	 The existing subparagraph .2 of paragraph 1.2.2 is replaced by the following:  

“.2 	 assess all identified risks to its ships, personnel and the environment and establish 
appropriate safeguards; and”. 

5 	 MASTER’s RESPONSIBILITY AND AUTHORITY 

3 	 The word “periodically” is added at the beginning of paragraph 5.1.5. 

7 	 DEVELOPMENT OF PLANS FOR SHIPBOARD OPERATIONS 

4 	 The existing section 7 is replaced by the following: 

“7           SHIPBOARD OPERATIONS
 
The Company should establish procedures, plans and instructions, including checklists as 
appropriate, for key shipboard operations concerning the safety of the personnel, ship and 
protection of the environment. The various tasks should be defined and assigned to qualified 
personnel.” 

8 	 EMERGENCY PREPAREDNESS 

5 	 The existing paragraph 8.1 is replaced by the following: 

“8.1      The Company should identify potential emergency shipboard situations, and 
establish procedures to respond to them.” 

9 	 REPORTS AND ANALYSIS OF NON-CONFORMITIES, ACCIDENTS AND 
HAZARDOUS OCCURRENCES 

6 	 The existing paragraph 9.2 is replaced by the following: 

“9.2       The Company should establish procedures for the implementation of corrective 
action, including measures intended to prevent recurrence.” 

10          MAINTENANCE OF THE SHIP AND EQUIPMENT 
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7           In paragraph 10.3, the words “establish procedures in its safety management system to” are 
deleted. 

12           COMPANY VERIFICATION, REVIEW AND EVALUATION 

8            Paragraph 12.1 is replaced by the following: 

“12.1    The Company should carry out internal safety audits on board and ashore at 
intervals not exceeding twelve months to verify whether safety and pollution-prevention 
activities comply with the safety management system.  In exceptional circumstances, this 
interval may be exceeded by not more than three months.” 

9          In paragraph 12.2, the words “efficiency of and, when needed, review” are replaced by the 
words “effectiveness of”. 

13           CERTIFICATION AND PERIODICAL VERIFICATION 

10          The following new paragraphs 13.12, 13.13 and 13.14 are added after the existing paragraph 
13.11: 

“13.12    When the renewal verification is completed after the expiry date of the existing 
Safety Management Certificate, the new Safety Management Certificate should be valid 
from the date of completion of the renewal verification to a date not exceeding five years 
from the date of expiry of the existing Safety Management Certificate. 

13.13    If a renewal verification has been completed and a new Safety Management 
Certificate cannot be issued or placed on board the ship before the expiry date of the 
existing certificate, the Administration or organization recognized by the Administration 
may endorse the existing certificate and such a certificate should be accepted as valid for a 
further period which should not exceed five months from the expiry date. 

13.14    If a ship at the time when a Safety Management Certificate expires is not in a port 
in which it is to be verified, the Administration may extend the period of validity of the 
Safety Management Certificate but this extension should be granted only for the purpose 
of allowing the ship to complete its voyage to the port in which it is to be verified, and then 
only in cases where it appears proper and reasonable to do so.  No Safety Management 
Certificate should be extended for a period of longer than three months, and the ship to 
which an extension is granted should not, on its arrival in the port in which it is to be 
verified, be entitled by virtue of such extension to leave that port without having a new 
Safety Management Certificate.  When the renewal verification is completed, the new Safety 
Management Certificate should be valid to a date not exceeding five years from the expiry 
date of the existing Safety Management Certificate before the extension was granted.” 

14           INTERIM CERTIFICATION 

11          In paragraph 14.4.3, the word “internal” is inserted after the words “planned the”. 
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Appendix  

Forms of the Document of Compliance, the Safety Management Certificate,  
the Interim Document of Compliance and the Interim Safety Management Certificate  

SAFETY MANAGEMENT CERTIFICATE  

12 The following new form is added after existing form of “ENDORSEMENT FOR 
INTERMEDIATE VERIFICATION AND ADDITIONAL VERIFICATION (IF REQUIRED)”: 

“Certificate No. 

ENDORSEMENT WHERE THE RENEWAL VERIFICATION  
HAS BEEN COMPLETED AND PART B 13.13 OF  

THE ISM CODE APPLIES  

The ship complies with the relevant provisions of part B of the ISM Code, and the 
Certificate should, in accordance with part B 13.13 of the ISM Code, be accepted as valid 
until ……………………........ 

Signed ............................................... 

(Signature of authorized official) 

Place ..................................................  

Date ...................................................  

(Seal or stamp of the authority, as appropriate) 

ENDORSEMENT TO EXTEND THE VALIDITY OF THE  
CERTIFICATE UNTIL REACHING THE PORT OF  

VERIFICATION WHERE PART B 13.12 OF THE ISM CODE APPLIES  
OR FOR A PERIOD OF GRACE WHERE PART B 13.14 OF  

THE ISM CODE APPLIES  

This Certificate should, in accordance with part B 13.12 or part B 13.14 of the ISM Code, 
be accepted as valid until ………………… 

Signed ............................................... 

(Signature of authorized official) 

Place ..................................................  

Date ................................................... 

(Seal or stamp of the authority, as appropriate)” 
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ANNEX 3 

AMENDMENTS TO THE INTERNATIONAL CONVENTION FOR  
THE SAFETY OF LIFE AT SEA, 1974, AS AMENDED  

CHAPTER II-1
CONSTRUCTION − STRUCTURE, SUBDIVISION AND STABILITY, 

MACHINERY AND ELECTRICAL INSTALLATIONS 

PART D
ELECTRICAL INSTALLATIONS

Regulation 41 – Main source of electrical power and lighting systems 

1           The following new paragraph 6 is added after the existing paragraph 5: 

" 6 In passenger ships, supplementary lighting shall be provided in all cabins to clearly 
indicate the exit so that occupants will be able to find their way to the door.  Such lighting, 
which may be connected to an emergency source of power or have a self-contained source 
of electrical power in each cabin, shall automatically illuminate when power to the normal 
cabin lighting is lost and remain on for a minimum of 30 min.  "

2           The following new part F is added after the existing regulation 54: 

PART F
ALTERNATIVE DESIGN AND ARRANGEMENTS

Regulation 55  
Alternative design and arrangements

1            Purpose
 

The purpose of this regulation is to provide a methodology for alternative design 
and arrangements for machinery and electrical installations. 

2            General 

2.1      Machinery and electrical installation design and arrangements may deviate from 
the requirements set out in parts C, D and E, provided that the alternative design and 
arrangements meet the intent of the requirements concerned and provide an equivalent level 
of safety to this chapter. 

2.2        When alternative design or arrangements deviate from the prescriptive requirements 
of parts C, D and E, an engineering analysis, evaluation and approval of the design and 
arrangements shall be carried out in accordance with this regulation. 
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3            Engineering analysis 

The engineering analysis shall be prepared and submitted to the Administration, based on the 
guidelines developed by the Organization① and shall include, as a minimum, the following 
elements: 

.1           determination of the ship type, machinery, electrical installations and 
space(s) concerned; 

.2 	 identification of the prescriptive requirement(s) with which the machinery 
and electrical installations will not comply; 

.3 	 identification of the reason the proposed design will not meet the 
prescriptive requirements supported by compliance with other recognized 
engineering or industry standards; 

.4 	 determination of the performance criteria for the ship, machinery, electrical 
installation or the space(s) concerned addressed by the relevant prescriptive 
requirement(s): 

.1 	 performance criteria shall provide a level of safety not inferior to 
the relevant prescriptive requirements contained in parts C, D and 
E; and 

.2 	 performance criteria shall be quantifiable and measurable; 

.5 	 detailed description of the alternative design and arrangements, including a 
list of the assumptions used in the design and any proposed operational 
restrictions or conditions; 

.6 	 technical justification demonstrating that the alternative design and 
arrangements meet the safety performance criteria; and 

.7 	 risk assessment based on identification of the potential faults and hazards 
associated with the proposal. 

4 	 Evaluation of the alternative design and arrangements 

4.1         The engineering analysis required in paragraph 3 shall be evaluated and approved 

by the Administration, taking into account the guidelines developed by the Organization.① 

4.2         A copy of the documentation, as approved by the Administration, indicating that the 
alternative design and arrangements comply with this regulation, shall be carried on board 
the ship. 

____________________
①        Refer to the Guidelines on alternative design and arrangements for SOLAS chapters II-1 and III

    (MSC.1/Circ.1212). 
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5            Exchang of information

The Administration shall communicate to the Organization pertinent information concerning 
alternative design and arrangements approved by them for circulation to all Contracting 
Governments. 

6 	  Re-evaluation due to change of conditions 

If the assumptions and operational restrictions that were stipulated in the alternative design 
and arrangements are changed, the engineering analysis shall be carried out under the 
changed condition and shall be approved by the Administration.  

CHAPTER II-2
CONSTRUCTION – FIRE PROTECTION, 

FIRE DETECTION AND FIRE EXTINCTION 

Regulation 3 – Definitions 

3 	 The following new paragraphs 51 and 52 are added after the existing paragraph 50: 

 "51    Safe area in the context of a casualty is, from the perspective of habitability, any 
area(s) which is not flooded or which is outside the main vertical zone(s) in which a fire 
has occurred such that it can safely accommodate all persons onboard to protect them from 
hazards to life or health and provide them with basic services. 

52        Safety centre is a control station dedicated to the management of emergency 
situations.  Safety systems’ operation, control and/or monitoring are an integral part of the 
safety centre. " 

Regulation 7 – Detection and alarm 

4 	 The following new paragraph 2.4 is added after the existing paragraph 2.3:  

"2.4    A fixed fire detection and fire alarm system for passenger ships shall be capable of 
remotely and individually identifying each detector and manually operated call point. " 

5 	 In paragraphs 5.2 and 5.3.1, the following new text is added at the end of the paragraphs:  

"Detectors fitted in cabins, when activated, shall also be capable of emitting, or cause to be 
emitted, an audible alarm within the space where they are located. " 

Regulation 8 – Control of smoke spread 

6 	 In paragraph 2, the following new sentence is added at the end of the paragraph: 

" The ventilation system serving safety centres may be derived from the ventilation system 
serving the navigation bridge, unless located in an adjacent main vertical zone.  "
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Regulation 9 – Containment of fire
 
7 	 In paragraph 2.2.3.2.2 (7), the words  Sale shops  are deleted. 

8 	 In paragraph 2.2.3.2.2 (8), the words  Sale shops  are added. 

9 	 In the notes for tables 9.3 and 9.4, the following sentence is added at the end of subscript  
"c" :  

"No fire rating is required for those partitions separating the navigation bridge and the safety 
centre when the latter is within the navigation bridge. "

10          The following new paragraph 2.2.7 is added after paragraph 2.2.6:  

"2.2.7        Protection of atriums 

2.2.7.1     Atriums shall be within enclosures formed of  "A"  class divisions having a fire 
rating determined in accordance with tables 9.2 and 9.4, as applicable. 

2.2.7.2     Decks separating spaces within atriums shall have a fire rating determined in 
accordance with tables 9.2 and 9.4, as applicable.  "

11       The existing paragraph 7.5.1 is renumbered as paragraph 7.5.1.1 and the following new 
paragraph 7.5.1.2 is added thereafter: 

"7.5.1.2   Exhaust ducts from ranges for cooking equipment installed on open decks shall 
conform to paragraph 7.5.1.1, as applicable, when passing through accommodation spaces 
or spaces containing combustible materials. " 

12 	 The following new paragraph 7.6 is added after the existing paragraph 7.5.2.1: 

"7.6      Ventilation systems for main laundries in ships carrying more than 36 passengers
 
Exhaust ducts from main laundries shall be fitted with: 

.1 	 filters readily removable for cleaning purposes; 

.2 	 a fire damper located in the lower end of the duct which is automatically and 
remotely operated; 

.3	 remote-control arrangements for shutting off the exhaust fans and supply fans from 
within the space and for operating the fire damper mentioned in paragraph 7.6.2; 
and 

.4 	 suitably located hatches for inspection and cleaning.  

Regulation 10 – Fire fighting 

13         In the first sentence of paragraph 6.4, between the words  equipment  and  shall , the words  
installed in enclosed spaces or on open decks  are added. 
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Regulation 13 – Means of escape 

14       In paragraph 3.2.3, the words  public spaces  in the third sentence are deleted and the 
following new sentence is added before the fourth sentence: 

."Public spaces may also have direct access to stairway enclosures except for the backstage 
of a theatre."  

15 	 The following new paragraph 3.2.5.3 is added after the existing paragraph 3.2.5.2: 

"3.2.5.3 In lieu of the escape route lighting system required by paragraph 3.2.5.1, alternative 
evacuation guidance systems may be accepted if approved by the Administration based on the 
guidelines developed by the Organization①."  
 
16 	 The following new regulations 21, 22 and 23 are added after the existing regulation 20: 

"Regulation 21
Casualty threshold, safe return to port and safe areas

1 	 Application 

Passenger ships constructed on or after 1 July 2010 having length, as defined in regulation 
II-1/2.5, of 120 m or more or having three or more main vertical zones shall comply with the 
provisions of this regulation. 

2 	 Purpose 

The purpose of this regulation is to establish design criteria for a ship’s safe return to 
port under its own propulsion after a casualty that does not exceed the casualty threshold 
stipulated in paragraph 3 and also provides functional requirements and performance 
standards for safe areas. 

3 	 Casualty threshold 

The casualty threshold, in the context of a fire, includes: 

.1 	  loss of space of origin up to the nearest  "A"  class boundaries, which may 
be a part of the space of origin, if the space of origin is protected by a fixed 
fire extinguishing system; or 

.2 	  loss of the space of origin and adjacent spaces up to the nearest  "A"  class 
boundaries, which are not part of the space of origin. 

____________________
①       Refer to the Functional requirements and performance standards for the assessment of evacuation guidance 

systems (MSC/Circ.1167) and the Interim guidelines for the testing, approval and maintenance of evacuation 
guidance systems used as an alternative to low-location lighting systems (MSC/Circ.1168). 
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4            Safe return to port①
 
When fire damage does not exceed the casualty threshold indicated in paragraph 3, the ship 
shall be capable of returning to port while providing a safe area as defined in regulation 3. 
To be deemed capable of returning to port, the following systems shall remain operational in 
the remaining part of the ship not affected by fire: 

.1           propulsion; 

.2           steering systems and steering-control systems; 

.3           navigational systems; 

.4           systems for fill, transfer and service of fuel oil; 

.5           internal communication between the bridge, engineering spaces, safety 
centre, fire-fighting and damage control teams, and as required for 
passenger and crew notification and mustering;

.6           external communication; 

.7           fire main system; 

.8           fixed fire-extinguishing systems;

.9           fire and smoke detection system; 

.10         bilge and ballast system; 

.11         power-operated watertight and semi-watertight doors;  

.12         systems intended to support  safe areas  as indicated in paragraph 5.1.2; 

.13         flooding detection systems; and 

.14         other systems determined by the Administration to be vital to damage 
control efforts. 

5            Safe area(s) 

5.1         Functional requirements: 

.1           the safe area(s) shall generally be internal space(s); however, the use 
of an external space as a safe area may be allowed by the Administration 
taking into account any restriction due to the area of operation and relevant 
expected environmental conditions; 

____________________
①       Refer to the Performance standards for the systems and services to remain operational on passenger ships for 

safe return to port and orderly evacuation and abandonment after a casualty (MSC.1/Circ.1214). 
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.2        the safe area(s) shall provide all occupants with the following basic services① 
to ensure that the health of passengers and crew is maintained: 

.1           sanitation; 

.2           water; 

.3           food;

.4           alternate space for medical care; 

.5           shelter from the weather; 

.6           means of preventing heat stress and hypothermia; 

.7           light; and 

.8           ventilation;

.3          ventilation design shall reduce the risk that smoke and hot gases could 
affect the use of the safe area(s); and 

.4 	 means of access to life-saving appliances shall be provided from each area 
identified or used as a safe area, taking into account that a main vertical zone may 
not be available for internal transit. 

5.2 	 Alternate space for medical care 

Alternate space for medical care shall conform to a standard acceptable to the 
Administration.② 

Regulation 22  
Design criteria for systems to remain operational after a fire casualty  

1 	 Application

Passenger ships constructed on or after 1 July 2010 having length, as defined in regulation 
II-1/2.2, of 120 m or more or having three or more main vertical zones shall comply with the 
provisions of this regulation. 

____________________
①       Refer to the Performance standards for the systems and services to remain operational on passenger ships for 

safe return to port and orderly evacuation and abandonment after a casualty (MSC.1/Circ.1214). 
②       Refer to the Guidance on the establishment of medical and sanitation related programmes for passenger ships 

(MSC/Circ.1129). 
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2            Purpose 

The purpose of this regulation is to provide design criteria for systems required to remain 
operational for supporting the orderly evacuation and abandonment of a ship, if the casualty 
threshold, as defined in regulation 21.3, is exceeded. 

3            Systems① 

3.1         In case any one main vertical zone is unserviceable due to fire, the following 
systems shall be so arranged and segregated as to remain operational: 

.1 	 fire main; 

.2 	 internal communications (in support of fire-fighting as required for 
passenger and  crew notification and evacuation);  

.3 	 means of external communications; 

.4 	 bilge systems for removal of fire-fighting water;  

.5 	 lighting along escape routes, at assembly stations and at embarkation 
stations of life-saving appliances; and 

.6 	 guidance systems for evacuation shall be available. 

3.2         The above systems shall be capable of operation for at least 3 h based on the 
assumption of no damage outside the unserviceable main vertical zone.  These systems are 
not required to remain operational within the unserviceable main vertical zones. 

3.3       Cabling and piping within a trunk constructed to an  "A-60"  standard shall be 
deemed to remain intact and serviceable while passing through the unserviceable main 
vertical zone for the purposes of paragraph 3.1.  An equivalent degree of protection for 
cabling and piping may be approved by the Administration. 

Regulation 23
Safety centre on passenger ships 

1 	 Application 

Passenger ships constructed on or after 1 July 2010 shall have on board a safety centre 
complying with the requirements of this regulation. 

2            Purpose 

The purpose of this regulation is to provide a space to assist with the management of 
emergency situations. 

____________________
①        Refer to the Performance standards for the systems and services to remain operational on passenger ships for 

safe return to port and orderly evacuation and abandonment after a casualty (MSC.1/Circ.1214). 
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3           Location and arrangement

The safety centre shall either be a part of the navigation bridge or be located in a separate 
space adjacent to and having direct access to the navigation bridge, so that the management 
of emergencies can be performed without distracting watch officers from their navigational 
duties. 

4            Layout and ergonomic design 

The layout and ergonomic design of the safety centre shall take into account the guidelines 
developed by the Organization①, as appropriate. 

5            Communications 

Means of communication between the safety centre, the central control station, the 
navigation bridge, the engine control room, the storage room(s) for fire extinguishing 
system(s) and fire equipment lockers shall be provided.   

6            Control and monitoring of safety systems 

Notwithstanding the requirements set out elsewhere in the Convention, the full functionality 
(operation, control, monitoring or any combination thereof, as required) of the safety 
systems listed below shall be available from the safety centre: 

.1           all powered ventilation systems; 

.2           fire doors; 

.3           general emergency alarm system; 

.4           public address system; 

.5           electrically powered evacuation guidance systems; 

.6           watertight and semi-watertight doors; 

.7           indicators for shell doors, loading doors and other closing appliances; 

.8           water leakage of inner/outer bow doors, stern doors and any other shell door;  

.9           television surveillance system;

.10         fire detection and alarm system; 

.11         fixed fire-fighting local application system(s); 

_____________________
①       Refer to guidelines to be developed by the Organization. 
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.12 	  sprinkler and equivalent systems; 

.13 	  water-based systems for machinery spaces; 

.14 	  alarm to summon the crew; 

.15 	  atrium smoke extraction system; 

.16 	  flooding detection systems; and 

.17 	  fire pumps and emergency fire pumps.  

CHAPTER III
LIFE-SAVING APPLIANCES AND ARRANGEMENTS 

Regulation 4 – Evaluation, testing and approval of life-saving appliances and arrangements 

17 	 Paragraph 3 is replaced by the following:  

"3       Before giving approval to novel life-saving appliances or arrangements, the 
Administration shall ensure that such:  

.1 	  appliances provide safety standards at least equivalent to the requirements 
of this chapter and the Code and have been evaluated and tested based on the 
guidelines developed by the Organization①; or

.2        arrangements have successfully undergone an engineering analysis, 
evaluation and approval in accordance with regulation 38. " 

18 	 The following new part C is added after the existing regulation 37: 

"PART C
ALTERNATIVE DESIGN AND ARRANGEMENTS 

Regulation 38
Alternative design and arrangements 

1 	 Purpose 

The purpose of this regulation is to provide a methodology for alternative design and 
arrangements for life-saving appliances and arrangements. 

____________________
①       Refer to the guidelines to be developed by the Organization. 
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2          General

2.1     Life-saving appliances and arrangements may deviate from the requirements set 
out in part B, provided that the alternative design and arrangements meet the intent of the 
requirements concerned and provide an equivalent level of safety to this chapter. 

2.2       When alternative design or arrangements deviate from the prescriptive requirements 
of part B, an engineering analysis, evaluation and approval of the design and arrangements 
shall be carried out in accordance with this regulation. 

3 	 Engineering analysis 

The engineering analysis shall be prepared and submitted to the Administration, based on the 
guidelines developed by the Organization① and shall include, as a minimum, the following 
elements:

 
.1 	  determination of the ship type and the life-saving appliance and 

arrangements concerned; 

.2 	  identification of the prescriptive requirement(s) with which the life-saving 
appliance and arrangements will not comply; 

.3 	  identification of the reason the proposed design will not meet the 
prescriptive requirements supported by compliance with other recognized 
engineering or industry standards; 

.4 	  determination of the performance criteria for the ship and the life-saving 
appliance and arrangements concerned addressed by the relevant 
prescriptive requirement(s): 

.4.1 	 performance criteria shall provide a level of safety not inferior to 
the relevant prescriptive requirements contained in part B; and 

.4.2 	 performance criteria shall be quantifiable and measurable; 

.5 	  detailed description of the alternative design and arrangements, including a 
list of the assumptions used in the design and any proposed operational 
restrictions or conditions; 

.6           technical justification demonstrating that the alternative design and 
arrangements meet the safety performance criteria; and 

.7           risk assessment based on identification of the potential faults and hazards 
associated with the proposal. 

____________________
①       Refer to the Guidelines on alternative design and arrangements for SOLAS chapters II-1 and III 

(MSC.1/Circ.1212). 
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4            Evaluation of the alternative design and arrangements 

4.1         The engineering analysis required in paragraph 3 shall be evaluated and approved 
by the Administration, taking into account the guidelines developed by the Organization.①

4.2         A copy of the documentation, as approved by the Administration, indicating that the 
alternative design and arrangements comply with this regulation, shall be carried on board 
the ship. 

5            Exchange of information 

The Administration shall communicate to the Organization pertinent information concerning 
alternative design and arrangements approved by them for circulation to all Contracting 
Governments. 

6             Re-evaluation due to change of conditions 

If the assumptions and operational restrictions that were stipulated in the alternative design 
and arrangements are changed, the engineering analysis shall be carried out under the 
changed condition and shall be approved by the Administration.  

____________________
①       Refer to the Guidelines on alternative design and arrangements for SOLAS chapters II-1 and III 

(MSC.1/Circ.1212). 
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RESOLUTION MSC.274(85)  
(adopted on 4 December 2008)  

ADOPTION OF AMENDMENTS TO THE REVISED RECOMMENDATION ON  
TESTING OF LIFE-SAVING APPLIANCES (RESOLUTION MSC.81(70)) 

THE MARITIME SAFETY COMMITTEE, 

RECALLING Article 28(b) of the Convention on the International Maritime Organization 
concerning the functions of the Committee, 

RECALLING ALSO resolution A.689(17) on Testing of life-saving appliances, by which 
the Assembly, at its seventeenth session, adopted recommendations for test requirements for life-
saving appliances, 

RECALLING FURTHER that the Assembly, when adopting resolution A.689(17), 
authorized the Committee to keep the Recommendation on testing of life-saving appliances under 
review and to adopt, when appropriate, amendments thereto, 

NOTING resolution MSC.81(70), by which, at its seventieth session, it adopted the Revised 
recommendation on testing of life-saving appliances, recognizing the need to introduce more precise 
provisions for the testing of life-saving appliances based on the requirements of the International 
Life-Saving Appliances (LSA) Code, 

BEING DESIROUS to address increases in the size of mariners by increasing the assumed 
weight of persons in lifeboats and rescue boats, and to address potential injury by flexing of hulls and 
canopies of free-fall lifeboats during launch, 

HAVING CONSIDERED, at its eighty-fifth session, amendments to the Revised 
recommendation on testing of life-saving appliances, proposed by the Sub-Committee on Ship 
Design and Equipment at its fifty-first session, 

1.	 ADOPTS amendments to the Revised recommendation on testing of life-saving appliances 
(resolution MSC.81(70)), the text of which is set out in the Annex to the present resolution; 

2.	 RECOMMENDS Governments to apply the annexed amendments when testing life-saving 
appliances. 
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ANNEX 

AMENDMENTS TO  
THE REVISED RECOMMENDATION ON TESTING OF LIFE-SAVING APPLIANCES 

(RESOLUTION MSC.81(70))  

PART 1  
PROTOTYPE TESTS FOR LIFE-SAVING APPLIANCES 

6.1         Definitions and general conditions 

1            The existing paragraph 6.1.1 is replaced by the following: 

“6.1.1    Except as specified otherwise, the mass of an average person as used herein should 
be taken to be 75 kg for a lifeboat intended for a passenger ship or 82.5 kg for a lifeboat 
intended for a cargo ship.” 

6.3         Lifeboat overload test 

2            In the first sentence of paragraph 6.3.2, after the word “persons”, the words “for the type of ship” 
are inserted. 

3            The existing paragraph 6.3.9 is replaced by the following: 

“6.3.9   This test should be considered successful if the lifeboat passes the operational test 
to the satisfaction of the Administration; no damage has been sustained that would affect the 
lifeboat’s efficient functioning; and any deflections of the hull or canopy as measured during 
the test would not cause injury to lifeboat occupants.” 

6.7         Lifeboat seating space test 

4          In the second sentence of paragraph 6.7.1, after the words “75 kg”, the words “for a lifeboat 
intended for a passenger ship or 82.5 kg for a lifeboat intended for a cargo ship,” are inserted. 

7.1         Rigid rescue boats 

5            In the second sentence of paragraph 7.1.3, the words “75 kg” are replaced by the words “82.5 
kg”. 

6            In the first sentence of paragraph 7.1.4, after the word “persons”, the words “, each weighing 
82.5 kg,” are inserted. 

7.2         Inflated rescue boats 

7            In subparagraph .3 of paragraph 7.2.4, the words “75 kg” are replaced by the words “82.5 kg”. 

8            In the first sentence of paragraph 7.2.11, after the word “persons”, the words “, each weighing 
82.5 kg,” are inserted. 
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PART 2  
PRODUCTION AND INSTALLATION TESTS 

5.2         Davit-launched liferaft and inflated rescue boat test 

9            In subparagraph .4 of paragraph 5.2, after the words “75 kg per person”, the words “for the 
liferaft and 82.5 kg per person for the rescue boat” are inserted. 

6.1         Launching appliances using falls and winches 

10        In the first sentence of paragraph 6.1.2, after the words “75 kg”, the words “or 82.5 kg, as 
applicable” are inserted. 

11        In the first sentence of paragraph 6.1.5, after the words “75 kg”, the words “or 82.5 kg, as 
applicable” are inserted. 
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RESOLUTION MSC.201(81)  
(adopted on 18 May 2006)  

ADOPTION OF AMENDMENTS TO THE INTERNATIONAL CONVENTION   
FOR THE SAFETY OF LIFE AT SEA, 1974, AS AMENDED 

THE MARITIME SAFETY COMMITTEE, 

RECALLING Article 28(b) of the Convention on the International Maritime Organization 
concerning the functions of the Committee, 

RECALLING FURTHER article VIII(b) of the International Convention for the Safety of 
Life at Sea (SOLAS), 1974 (hereinafter referred to as the "Convention"), concerning the amendment 
procedure applicable to the Annex to the Convention, other than the provisions of chapter I thereof, 

HAVING CONSIDERED, at its eighty-first session, amendments to the Convention, 
proposed and circulated in accordance with article VIII(b)(i) thereof, 

1.        ADOPTS, in accordance with article VIII(b)(iv) of the Convention, amendments to the 
Convention, the text of which is set out in the Annex to the present resolution; 

2.          DETERMINES, in accordance with article VIII(b)(vi)(2)(bb) of the Convention, that the said 
amendments shall be deemed to have been accepted on 1 January 2010, unless, prior to that date, more 
than one third of the Contracting Governments to the Convention or Contracting Governments the 
combined merchant fleets of which constitute not less than 50% of the gross tonnage of the world's 
merchant fleet, have notified their objections to the amendments; 

3.        INVITES SOLAS Contracting Governments to note that, in accordance with article 
VIII(b)(vii)(2) of the Convention, the amendments shall enter into force on 1 July 2010 upon their 
acceptance in accordance with paragraph 2 above; 

4.           REQUESTS the Secretary-General, in conformity with article VIII(b)(v) of the Convention, 
to transmit certified copies of the present resolution and the text of the amendments contained in the 
Annex to all Contracting Governments to the Convention; 

5.         FURTHER REQUESTS the Secretary-General to transmit copies of this resolution and its 
Annex to Members of the Organization, which are not Contracting Governments to the Convention. 
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ANNEX 

AMENDMENTS TO THE INTERNATIONAL CONVENTION FOR THE   
SAFETY OF LIFE AT SEA, 1974, AS AMENDED  

CHAPTER II-2
CONSTRUCTION – FIRE PROTECTION, FIRE DETECTION AND  

FIRE EXTINCTION  

Regulation 9
Containment of fire 

1 	 In subparagraph .2 of paragraph 4.1.3.3, "." is replaced by "; or". 

2        In paragraph 4.1.3.3, the following new subparagraph .3 is added after the existing 
subparagraph .2: 

".3 	 water-mist nozzles that have been tested and approved in accordance with the guidelines 
approved by the Organization①."

Regulation 15 
Arrangements for oil fuel, lubricating oil and other flammable oils 

3           In regulation II-2/15, as amended by resolution MSC.31(63), the text after the title is replaced 
by the following: 

"(Paragraphs 2.9 to 2.12 of this regulation apply to ships constructed on or after 1 February 
1992, except that the references to paragraphs 2.10 and 2.11 in paragraphs 3 and 4 apply to 
ships constructed on or after 1 July 1998)". 

CHAPTER III 
LIFE-SAVING APPLIANCES AND ARRANGEMENTS 

Regulation 7 
Personal life-saving appliances 

4 	 In paragraph 2.1, the following new subparagraphs .1 and .2 are inserted: 

".1 	 for passenger ships on voyages less than 24 h, a number of infant lifejackets equal 
to at least 2.5% of the number of passengers on board shall be provided; 

.2 	 for passenger ships on voyages 24 h or greater, infant lifejackets shall be provided 
for each infant on board;", 

and the existing subparagraphs .1 and .2 are renumbered as subparagraphs .3 and .4.  The word "and" 
is moved from the end of renumbered subparagraph .3 to the end of renumbered subparagraph .4. 
____________________
①        Refer to the Revised Guidelines for approval of sprinkler systems equivalent to that referred to in SOLAS regulation II-2/12 

(resolution A.800(19)). 
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5       The following new subparagraph .5 is inserted after the renumbered subparagraph .4 of 
paragraph 2.1: 

".5 	 if the adult lifejackets provided are not designed to fit persons weighing up to 140 
kg and with a chest girth of up to 1,750 mm, a sufficient number of suitable 
accessories shall be available on board to allow them to be secured to such persons." 

CHAPTER IV 
RADIOCOMMUNICATIONS  

Regulation 7 
Radio equipment: General 

6 	 The existing text of subparagraph .6.1 of paragraph 1 is replaced by the following: 

".6.1 	 capable of transmitting a distress alert through the polar orbiting satellite service 
operating in the 406 MHz band;" 

Regulation 9 
Radio equipment: Sea areas A1 and A2 

7 	 The existing text of subparagraph .3.3 of paragraph 1 is replaced by the following: 

".3.3       through the Inmarsat geostationary satellite service by a ship earth station." 

Regulation 10 
Radio equipment: Sea areas A1, A2 and A3 

8            The existing text of subparagraph .4.3 of paragraph 1 is replaced by the following: 

".4.3      through the Inmarsat geostationary satellite service by an additional ship earth 
station." 

9            The existing text of subparagraph .3.2 of paragraph 2 is replaced by the following: 

".3.2       through the Inmarsat geostationary satellite service by a ship earth station; and"

CHAPTER V 
SAFETY OF NAVIGATION  

Regulation 22 
Navigation bridge visibility

 
10 	 The following new paragraph 4 is added after the existing paragraph 3: 

"4          Notwithstanding the requirements of paragraphs 1.1, 1.3, 1.4 and 1.5, ballast water 
exchange may be undertaken provided that: 

.1 	 the master has determined that it is safe to do so and takes into consideration 
any increased blind sectors or reduced horizontal fields of vision resulting 
from the operation to ensure that a proper lookout is maintained at all times;  

.2           the operation is conducted in accordance with the ship's ballast water 
management plan, taking into account the recommendations on ballast 
water exchange adopted by the Organization; and 

.3 	 the commencement and termination of the operation are recorded in the 
ship's record of navigational activities pursuant to regulation 28."
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RESOLUTION MSC.206(81)  
(adopted on 18 May 2006)  

ADOPTION OF AMENDMENTS TO THE INTERNATIONAL   
CODE FOR FIRE SAFETY SYSTEMS (FSS CODE)  

THE MARITIME SAFETY COMMITTEE, 

RECALLING Article 28(b) of the Convention on the International Maritime Organization 
concerning the functions of the Committee, 

NOTING resolution MSC.98(73) by which it adopted the International Code for Fire Safety 
Systems (hereinafter referred to as "the FSS Code"), which has become mandatory under chapter 
II-2 of the International Convention for the Safety of Life at Sea, 1974 (hereinafter referred to as "the 
Convention"), 

NOTING ALSO article VIII(b) and regulation II-2/3.22 of the Convention concerning the 
procedure for amending the FSS Code, 

HAVING CONSIDERED, at its eighty-first session, amendments to the FSS Code, proposed 
and circulated in accordance with article VIII(b)(i) of the Convention,  

1.          ADOPTS, in accordance with article VIII(b)(iv) of the Convention, amendments to the FSS 
Code, the text of which is set out in the Annex to the present resolution; 

2.        DETERMINES, in accordance with article VIII(b)(vi)(2)(bb) of the Convention, that the 
amendments shall be deemed to have been accepted on 1 January 2010, unless, prior to that date, 
more than one third of the Contracting Governments to the Convention or Contracting Governments 
the combined merchant fleets of which constitute not less than 50% of the gross tonnage of the 
world's merchant fleet, have notified their objections to the amendments; 

3.         INVITES Contracting Governments to note that, in accordance with article VIII(b)(vii)(2) 
of the Convention, the amendments shall enter into force on 1 July 2010 upon their acceptance in 
accordance with paragraph 2 above; 

4.           REQUESTS the Secretary-General, in conformity with article VIII(b)(v) of the Convention, 
to transmit certified copies of the present resolution and the text of the amendments contained in the 
Annex to all Contracting Governments to the Convention; 

5.         FURTHER REQUESTS the Secretary-General to transmit copies of this resolution and its 
Annex to Members of the Organization, which are not Contracting Governments to the Convention. 
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ANNEX 

AMENDMENTS TO THE INTERNATIONAL CODE FOR   
FIRE SAFETY SYSTEMS (FSS CODE)  

CHAPTER 5  
FIXED GAS FIRE-EXTINGUISHING SYSTEMS  

The existing text of chapter 5 is replaced by the following: 

"1          Application 

This chapter details the specifications for fixed gas fire-extinguishing systems as required by 
chapter II-2 of the Convention. 

2            Engineering specifications 

2.1         General 

2.1.1      Fire-extinguishing medium 

2.1.1.1  Where the quantity of the fire-extinguishing medium is required to protect more 
than one space, the quantity of medium available need not be more than the largest quantity 
required for any one space so protected.  The system shall be fitted with normally closed 
control valves arranged to direct the agent into the appropriate space. 

2.1.1.2   The volume of starting air receivers, converted to free air volume, shall be added to 
the gross volume of the machinery space when calculating the necessary quantity of the fire-
extinguishing medium.  Alternatively, a discharge pipe from the safety valves may be fitted 
and led directly to the open air. 

2.1.1.3  Means shall be provided for the crew to safely check the quantity of the fire-
extinguishing medium in the containers. 

2.1.1.4  Containers for the storage of fire-extinguishing medium, piping and associated 
pressure components shall be designed to pressure codes of practice to the satisfaction of 
the Administration having regard to their locations and maximum ambient temperatures 
expected in service.① 

____________________
①              Publication ISO – 9809/1: Refillable seamless steel gas cylinders (design, construction and testing);  
                  ISO – 3500: Seamless steel CO2 cylinders.  For fixed fire-fighting installations on ships, specifying the principalb external 

dimensions, accessories, filling ratio and marking for seamless steel CO2 cylinders used in fixed fire-fighting installations 
on ships, in order to facilitate their interchange ability; 
ISO – 5923: Fire protection – Fire-extinguishing media – Carbon dioxide;  
ISO – 13769: Gas cylinders – Stamp marking; 
ISO – 6406: Periodic inspection and testing of seamless steel gas cylinders;  
ISO – 9329, part 1: Seamless steel tubes for pressure purposes − Technical delivery conditions – Part 1: Unalloyed 
steels with specified room temperature properties;  
ISO – 9329, part 2: Seamless steel tubes for pressure purposes − Technical delivery conditions – Part 2: Unalloyed 
and alloyed steels with specified elevated temperature properties;  
ISO – 9330, part 1: Welded steel tubes for pressure purposes − Technical delivery conditions – Part 1: Unalloyed steel 
tubes with specified room temperature properties;  
ISO – 9330, part 2: Welded steel tubes for pressure purposes − Technical delivery conditions – Part 2: Electric 
resistance and induction welded unalloyed and alloyed steel tubes with specified elevated temperature properties.  
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2.1.2       Installation requirements 

2.1.2.1   The piping for the distribution of fire-extinguishing medium shall be arranged 
and discharge nozzles so positioned that a uniform distribution of the medium is obtained. 
System flow calculations shall be performed using a calculation technique acceptable to the 
Administration. 

2.1.2.2    Except as otherwise permitted by the Administration, pressure containers required 
for the storage of fire-extinguishing medium, other than steam, shall be located outside the 
protected spaces in accordance with regulation II-2/10.4.3 of the Convention. 

2.1.2.3    Spare parts for the system shall be stored on board and be to the satisfaction of the 
Administration. 

2.1.2.4   In piping sections where valve arrangements introduce sections of closed piping, 
such sections shall be fitted with a pressure relief valve and the outlet of the valve shall be 
led to open deck. 

2.1.2.5    All discharge piping, fittings and nozzles in the protected spaces shall be constructed 
of materials having a melting temperature which exceeds 925°C. The piping and associated 
equipment shall be adequately supported. 

2.1.2.6    A fitting shall be installed in the discharge piping to permit the air testing as required 
by paragraph 2.2.3.1. 

2.1.3      System control requirements 

2.1.3.1  The necessary pipes for conveying fire-extinguishing medium into the protected 
spaces shall be provided with control valves so marked as to indicate clearly the spaces to 
which the pipes are led. Suitable provisions shall be made to prevent inadvertent release of 
the medium into the space.  Where a cargo space fitted with a gas fire-extinguishing system 
is used as a passenger space, the gas connection shall be blanked during such use. The pipes 
may pass through accommodations providing that they are of substantial thickness and that 
their tightness is verified with a pressure test, after their installation, at a pressure head not 
less than 5 N/mm2. In addition, pipes passing through accommodation areas shall be joined 
only by welding and shall not be fitted with drains or other openings within such spaces.  
The pipes shall not pass through refrigerated spaces. 

2.1.3.2   Means shall be provided for automatically giving audible and visual warning of the 
release of fire-extinguishing medium into any ro-ro spaces and other spaces in which personnel 
normally work or to which they have access.  The audible alarms shall be located so as to be 
audible throughout the protected space with all machinery operating, and the alarms should be 
distinguished from other audible alarms by adjustment of sound pressure or sound patterns. 
The pre-discharge alarm shall be automatically activated (e.g., by opening of the release 
cabinet door).  The alarm shall operate for the length of time needed to evacuate the space, but 
in no case less than 20 s before the medium is released.  Conventional cargo spaces and small 
spaces (such as compressor rooms, paint lockers, etc.) with only a local release need not be 
provided with such an alarm. 

2.1.3.3   The means of control of any fixed gas fire-extinguishing system shall be readily 
accessible, simple to operate and shall be grouped together in as few locations as possible at 
positions not likely to be cut off by a fire in a protected space.  At each location there shall 
be clear instructions relating to the operation of the system having regard to the safety of 
personnel. 
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2.1.3.4   Automatic release of fire-extinguishing medium shall not be permitted, except as 
permitted by the Administration. 

2.2 	 Carbon dioxide systems 

2.2.1 	 Quantity of fire-extinguishing medium 

2.2.1.1   For cargo spaces, the quantity of carbon dioxide available shall, unless otherwise 
provided, be sufficient to give a minimum volume of free gas equal to 30% of the gross 
volume of the largest cargo space to be protected in the ship. 

2.2.1.2   For machinery spaces, the quantity of carbon dioxide carried shall be sufficient to 
give a minimum volume of free gas equal to the larger of the following volumes, either: 

.1 	 40% of the gross volume of the largest machinery space so protected, the 
volume to exclude that part of the casing above the level at which the 
horizontal area of the casing is 40% or less of the horizontal area of the 
space concerned taken midway between the tank top and the lowest part of 
the casing; or 

.2 	 35% of the gross volume of the largest machinery space protected, 
including the casing. 

2.2.1.3  The percentages specified in paragraph 2.2.1.2 above may be reduced to 35% and 
30%, respectively, for cargo ships of less than 2,000 gross tonnage where two or more 
machinery spaces, which are not entirely separate, are considered as forming one space. 

2.2.1.4  For the purpose of this paragraph the volume of free carbon dioxide shall be 
calculated at 0.56 m3/kg. 

2.2.1.5   For machinery spaces, the fixed piping system shall be such that 85% of the gas can 
be discharged into the space within 2 min. 

2.2.2 	 Controls 

Carbon dioxide systems shall comply with the following requirements: 

.1           two separate controls shall be provided for releasing carbon dioxide into a 
protected space and to ensure the activation of the alarm.  One control shall 
be used for opening the valve of the piping which conveys the gas into the 
protected space and a second control shall be used to discharge the gas 
from its storage containers.  Positive means shall be provided so they can 
only be operated in that order; and 

.2           the two controls shall be located inside a release box clearly identified for 
the particular space.  If the box containing the controls is to be locked, 
a key to the box shall be in a break-glass-type enclosure conspicuously 
located adjacent to the box. 

2.2.3     Testing of the installation 

When the system has been installed, pressure-tested and inspected, the following shall be 
carried out: 
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.1           a test of the free air flow in all pipes and nozzles; and 

.2           a functional test of the alarm equipment. 

2.2.4      Low-pressure CO2 system 

Where a low pressure CO2 system is fitted to comply with this regulation, the following 
applies. 

2.2.4.1  The system control devices and the refrigerating plants shall be located within the 
same room where the pressure vessels are stored. 

2.2.4.2  The rated amount of liquid carbon dioxide shall be stored in vessel(s) under the 
working pressure in the range of 1.8 N/mm2 to 2.2 N/mm2. The normal liquid charge in the 
container shall be limited to provide sufficient vapour space to allow for expansion of the 
liquid under the maximum storage temperatures than can be obtained corresponding to the 
setting of the pressure relief valves but shall not exceed 95% of the volumetric capacity of 
the container. 

2.2.4.3   Provision shall be made for: 

.1       pressure gauge; 

.2       high pressure alarm: not more than setting of the relief valve; 

.3       low pressure alarm: not less than 1.8 N/mm2; 

.4       branch pipes with stop valves for filling the vessel; 

.5       discharge pipes; 

.6       liquid CO2 level indicator, fitted on the vessel(s); and 

.7       two safety valves. 

2.2.4.4  The two safety relief valves shall be arranged so that either valve can be shut off 
while the other is connected to the vessel. The setting of the relief valves shall not be less 
than 1.1 times working pressure. The capacity of each valve shall be such that the vapours 
generated under fire condition can be discharged with a pressure rise not more than 20% 
above the setting pressure.  The discharge from the safety valves shall be led to the open. 

2.2.4.5  The vessel(s) and outgoing pipes permanently filled with carbon dioxide shall have 
thermal insulation preventing the operation of the safety valve in 24 h after de-energizing the 
plant, at ambient temperature of 45oC and an initial pressure equal to the starting pressure of 
the refrigeration unit. 

2.2.4.6  The vessel(s) shall be serviced by two automated completely independent 
refrigerating units solely intended for this purpose, each comprising a compressor and the 
relevant prime mover, evaporator and condenser. 

2.2.4.7   The refrigerating capacity and the automatic control of each unit shall be so as to 
maintain the required temperature under conditions of continuous operation during 24 h at 
sea temperatures up to 32oC and ambient air temperatures up to 45oC. 
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2.2.4.8   Each electric refrigerating unit shall be supplied from the main switchboard busbars 
by a separate feeder. 

2.2.4.9   Cooling water supply to the refrigerating plant (where required) shall be provided 
from at least two circulating pumps one of which being used as a stand-by.  The stand-
by pump may be a pump used for other services so long as its use for cooling would not 
interfere with any other essential service of the ship.  Cooling water shall be taken from not 
less than two sea connections, preferably one port and one starboard. 

2.2.4.10  Safety relief devices shall be provided in each section of pipe that may be isolated 
by block valves and in which there could be a build-up of pressure in excess of the design 
pressure of any of the components. 

2.2.4.11 Audible and visual alarms shall be given in a central control station or, in 
accordance with regulation II-1/51, where a central control station is not provided, when:  

.1 	 the pressure in the vessel(s) reaches the low and high values according to 
paragraph 2.2.4.2; 

.2 	 any one of the refrigerating units fails to operate; or 

.3 	 the lowest permissible level of the liquid in the vessels is reached. 

2.2.4.12 If the system serves more than one space, means for control of discharge quantities 
of CO2 shall be provided, e.g. automatic timer or accurate level indicators located at the 
control position(s). 

2.2.4.13 If a device is provided which automatically regulates the discharge of the rated 
quantity of carbon dioxide into the protected spaces, it shall be also possible to regulate the 
discharge manually. 

2.3 	 Requirements of steam systems 

The boiler or boilers available for supplying steam shall have an evaporation of at least 1 kg 
of steam per hour for each 0.75 m3 of the gross volume of the largest space so protected. In 
addition to complying with the foregoing requirements, the systems in all respects shall be 
as determined by, and to the satisfaction of, the Administration. 

2.4 	 Systems using gaseous products of fuel combustion 

2.4.1 	 General 

Where gas other than carbon dioxide or steam, as permitted by paragraph 2.3, is produced 
on the ship and is used as a fire-extinguishing medium, the system shall comply with the 
requirements in paragraph 2.4.2. 

2.4.2 	 Requirements of the systems 

2.4.2.1 	 Gaseous products 

Gas shall be a gaseous product of fuel combustion in which the oxygen content, the carbon 
monoxide content, the corrosive elements and any solid combustible elements in a gaseous 
product shall have been reduced to a permissible minimum. 
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2.4.2.2 	 Capacity of fire-extinguishing systems 

2.4.2.2.1 Where such gas is used as the fire-extinguishing medium in a fixed fire-
extinguishing system for the protection of machinery spaces, it shall afford protection 
equivalent to that provided by a fixed system using carbon dioxide as the medium. 

2.4.2.2.2 Where such gas is used as the fire-extinguishing medium in a fixed fire-
extinguishing system for the protection of cargo spaces, a sufficient quantity of such gas 
shall be available to supply hourly a volume of free gas at least equal to 25% of the gross 
volume of the largest space protected in this way for a period of 72 h. 

2.5 	 Equivalent fixed gas fire-extinguishing systems for machinery spaces and cargo 
pump-rooms 

Fixed gas fire-extinguishing systems equivalent to those specified in paragraphs 2.2 to 
2.4 shall be approved by the Administration based on the guidelines developed by the 
Organization.①" 

____________________
①      Refer to the Revised guidelines for the approval of equivalent fixed gas fire-extinguishing systems, as referred to in SOLAS 

74, for machinery spaces and cargo pump rooms (MSC/Circ.848) and the Guidelines for the approval of fixed aerosol fire-
extinguishing systems equivalent to fixed gas fire-extinguishing systems, as referred to in SOLAS 74, for machinery spaces 
(MSC/Circ.1007). 
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RESOLUTION MSC.207(81)  
(adopted on 18 May 2006)  

ADOPTION OF AMENDMENTS TO THE   
INTERNATIONAL LIFE-SAVING APPLIANCE (LSA) CODE  

THE MARITIME SAFETY COMMITTEE, 

RECALLING Article 28(b) of the Convention on the International Maritime Organization 
concerning the functions of the Committee, 

NOTING resolution MSC.48(66), by which it adopted the International Life-Saving 
Appliance Code (hereinafter referred to as "the LSA Code"), which has become mandatory under 
chapter III of the International Convention for the Safety of Life at Sea, 1974 (hereinafter referred to 
as "the Convention"), 

NOTING ALSO article VIII(b) and regulation III/3.10 of the Convention concerning the 
procedure for amending the LSA Code, 

HAVING CONSIDERED, at its eighty-first session, amendments to the LSA Code, 
proposed and circulated in accordance with article VIII(b)(i) of the Convention,  

1.          ADOPTS, in accordance with article VIII(b)(iv) of the Convention, amendments to the LSA 
Code, the text of which is set out in the Annex to the present resolution; 

2.        DETERMINES, in accordance with article VIII(b)(vi)(2)(bb) of the Convention, that the 
amendments shall be deemed to have been accepted on 1 January 2010, unless, prior to that date, 
more than one third of the Contracting Governments to the Convention or Contracting Governments 
the combined merchant fleets of which constitute not less than 50% of the gross tonnage of the 
world's merchant fleet, have notified their objections to the amendments; 

3.        INVITES Contracting Governments to note that, in accordance with article VIII(b)(vii)(2) 
of the Convention, the amendments shall enter into force on 1 July 2010 upon their acceptance in 
accordance with paragraph 2 above; 

4.         REQUESTS the Secretary-General, in conformity with article VIII(b)(v) of the Convention, 
to transmit certified copies of the present resolution and the text of the amendments contained in the 
Annex to all Contracting Governments to the Convention; 

5.        FURTHER REQUESTS the Secretary-General to transmit copies of this resolution and its 
Annex to Members of the Organization, which are not Contracting Governments to the Convention. 



-251-

ANNEX 

AMENDMENTS TO  
THE INTERNATIONAL LIFE-SAVING APPLIANCE (LSA) CODE  

CHAPTER I  
GENERAL  

1 	 The existing subparagraph .2 of paragraph 1.2.2 is replaced by the following: 

".2 	 not be damaged in stowage throughout the air temperature range -30°C to +65°C and, 
in the case of personal life-saving appliances, unless otherwise specified, remain 
operational throughout the air temperature range -15°C to +40°C;" 

2 	 The existing subparagraph .6 of paragraph 1.2.2 is replaced by the following: 

".6 	 be of international or vivid reddish orange, or a comparably highly visible colour on 
all parts where this will assist detection at sea;" 

CHAPTER II  
PERSONAL LIFE-SAVING APPLIANCES  

3        The words "sufficient to operate the quick-release arrangement" in paragraph 2.1.1.7 are 
replaced by the words "of not less than 4 kg". 

4         In paragraph 2.1.3, the word "and" is moved from the end of subparagraph .4 to the end of 
subparagraph .5, and the following new subparagraph .6 is added: 

".6 	 be provided with a quick-release arrangement that will automatically release and 
activate the signal and associated self-igniting light connected to a lifebuoy having 
a mass of not more than 4 kg." 

5 	 The existing section 2.2 is replaced by the following: 

"2.2 	 Lifejackets 

2.2.1 	 General requirements for lifejackets 

2.2.1.1   A lifejacket shall not sustain burning or continue melting after being totally 
enveloped in a fire for a period of 2 s. 

2.2.1.2   Lifejackets shall be provided in three sizes in accordance with table 2.1.  If a 
lifejacket fully complies with the requirements of two adjacent size ranges, it may be 
marked with both size ranges, but the specified ranges shall not be divided.  Lifejackets shall 
be marked by either weight or height, or by both weight and height, according to table 2.1. 

Table 2.1 – Lifejacket sizing criteria 
Lifejacket marking Infant Child Adult 

User's size: 

Weight (kg) less than 15 15 or more but less than 43 43 or more 
Height (cm) less than 100 100 or more but less than 155 155 or more 
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2.2.1.3   If an adult lifejacket is not designed to fit persons weighing up to 140 kg and with 
a chest girth of up to 1,750 mm, suitable accessories shall be available to allow it to be 
secured to such persons. 

2.2.1.4  The in-water performance of a lifejacket shall be evaluated by comparison to the 
performance of a suitable size standard reference lifejacket, i.e. reference test device (RTD) 
complying with the recommendations of the Organization.① 

2.2.1.5 	 An adult lifejacket shall be so constructed that: 

.1 	 at least 75% of persons who are completely unfamiliar with the lifejacket 
can correctly don it within a period of 1 min without assistance, guidance 
or prior demonstration; 

.2	 after demonstration, all persons can correctly don it within a period of 1 
min without assistance; 

.3 	 it is clearly capable of being worn in only one way or inside-out and, if 
donned incorrectly, it is not injurious to the wearer; 

.4 	 the method of securing the lifejacket to the wearer has quick and positive 
means of closure that do not require tying of knots; 

.5 	 it is comfortable to wear; and 

.6 	 it allows the wearer to jump into the water from a height of at least 4.5 m 
while holding on to the lifejacket, and from a height of at least 1m with 
arms held overhead, without injury and without dislodging or damaging the 
lifejacket or its attachments. 

2.2.1.6   When tested according to the recommendations of the Organization on at least 12 
persons, adult lifejackets shall have sufficient buoyancy and stability in calm fresh water to: 

.1          lift the mouth of exhausted or unconscious persons by an average height of 
not less than the average provided by the adult RTD; 

.2          turn the body of unconscious, face-down persons in the water to a position 
where the mouth is clear of the water in an average time not exceeding 
that of the RTD, with the number of persons not turned by the lifejacket no 
greater than that of the RTD; 

.3 	 incline the body backwards from the vertical position for an average torso 
angle of not less than that of the RTD minus 5°; 

.4 	 lift the head above horizontal for an average faceplane angle of not less 
than that of the RTD minus 5°; and 

.5 	 return the wearer to a stable face-up position after being destabilized when 
floating in the flexed foetal position. ②

2.2.1.7   An adult lifejacket shall allow the person wearing it to swim a short distance and to 
board a survival craft. 

____________________
①              Refer to the Revised Recommendation on testing of life-saving appliances (resolution MSC.81(70)), as amended.  
②              Refer to the illustration on page 11 of the IMO Pocket Guide to Cold Water Survival and to the Revised Recommendation 
                  on testing of life-saving appliances (resolution MSC.81(70)), as amended.  
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2.2.1.8   An infant or child lifejacket shall perform the same as an adult lifejacket except as 
follows: 

.1 	 donning assistance is permitted for small children and infants; 

.2 	 the appropriate child or infant RTD shall be used in place of the adult RTD; and 

.3 	 assistance may be given to board a survival craft, but wearer mobility shall 
not be reduced to any greater extent than by the appropriate size RTD. 

2.2.1.9  With the exception of freeboard and self-righting performance, the requirements for 
infant lifejackets may be relaxed, if necessary, in order to: 

.1 	 facilitate the rescue of the infant by a caretaker; 

.2 	 allow the infant to be fastened to a caretaker and contribute to keeping the 
infant close to the caretaker; 

.3           keep the infant dry, with free respiratory passages; 

.4           protect the infant against bumps and jolts during evacuation; and 

.5           allow a caretaker to monitor and control heat loss by the infant. 

2.2.1.10  In addition to the markings required by paragraph 1.2.2.9, an infant or child 
lifejacket shall be marked with: 

.1           the size range in accordance with paragraph 2.2.1.2; and 

.2           an "infant" or "child" symbol as shown in the "infant's lifejacket" or "child's 
lifejacket" symbol adopted by the Organization.①

2.2.1.11  A lifejacket shall have buoyancy which is not reduced by more than 5% after 24 h 
submersion in fresh water. 

2.2.1.12  The buoyancy of a lifejacket shall not depend on the use of loose granulated 
materials. 

2.2.1.13  Each lifejacket shall be provided with means of securing a lifejacket light as 
specified in paragraph 2.2.3 such that it shall be capable of complying with paragraphs 
2.2.1.5.6 and 2.2.3.1.3. 

2.2.1.14   Each lifejacket shall be fitted with a whistle firmly secured by a lanyard. 

2.2.1.15   Lifejacket lights and whistles shall be selected and secured to the lifejacket in such 
a way that their performance in combination is not degraded. 

2.2.1.16   A lifejacket shall be provided with a releasable buoyant line or other means to 
secure it to a lifejacket worn by another person in the water. 

2.2.1.17  A lifejacket shall be provided with a suitable means to allow a rescuer to lift the 
wearer from the water into a survival craft or rescue boat. 

2.2.2 	 Inflatable lifejackets 

A lifejacket which depends on inflation for buoyancy shall have not less than two separate 
compartments, shall comply with the requirements of paragraph 2.2.1 and shall: 

____________________
①       Refer to Symbols related to life-saving appliances and arrangements, adopted by the Organization by resolution A.760(18), as 

amended. 
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.1 	 inflate automatically upon immersion, be provided with a device to permit 
inflation by a single manual motion and be capable of having each chamber 
inflated by mouth; 

.2 	 in the event of loss of buoyancy in any one compartment be capable of 
complying with the requirements of paragraphs 2.2.1.5, 2.2.1.6 and 2.2.1.7; and 

.3           comply with the requirements of paragraph 2.2.1.11 after inflation by means 
of the automatic mechanism. 

2.2.3	  Lifejacket lights 

2.2.3.1 	 Each lifejacket light shall: 

.1 	 have a luminous intensity of not less than 0.75 cd in all directions of the 
upper hemisphere; 

.2 	 have a source of energy capable of providing a luminous intensity of 0.75 
cd for a period of at least 8 h; 

.3 	 be visible over as great a segment of the upper hemisphere as is practicable 
when attached to a lifejacket; and 

.4 	 be of white colour. 

2.2.3.2   If the light referred to in paragraph 2.2.3.1 is a flashing light, it shall, in addition: 

.1 	 be provided with a manually operated switch; and 

.2 	 flash at a rate of not less than 50 flashes and not more than 70 flashes per 
minute with an effective luminous intensity of at least 0.75 cd." 

6 	 The word "The" in the beginning of paragraph 2.3.1.1 is replaced by the word "An". 

7 	 The existing subparagraph .1 of paragraph 2.3.1.1 is replaced by the following: 

".1 	 it can be unpacked and donned without assistance within 2 min, taking into account 
donning of any associated clothing①, donning of a lifejacket if the immersion suit 
must be worn in conjunction with a lifejacket to meet the requirements of paragraph 
2.3.1.2, and inflation of orally inflatable chambers if fitted;" 

8 	 The existing subparagraph .3 of paragraph 2.3.1.1 is replaced by the following: 

".3 	 it will cover the whole body with the exception of the face, except that covering for 
the hands may be provided by separate gloves which shall be permanently attached 
to the suit;" 

9 	 The existing paragraph 2.3.1.2 is replaced by the following: 

"2.3.1.2  An immersion suit on its own, or worn in conjunction with a lifejacket if necessary, 
shall have sufficient buoyancy and stability in calm fresh water to: 

.1 	 lift the mouth of an exhausted or unconscious person clear of the water by 
not less than 120 mm; and 

____________________
①              Refer to paragraph 3.1.3 of the Recommendation on testing of life-saving appliances, adopted by the Maritime Safety 

Committee of the Organization by resolution MSC.81(70), as amended. 
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.2 	 allow the wearer to turn from a face-down to a face-up position in not more 
than 5 s." 

10       In paragraph 2.3.1.3.3, the words "or its attachments," are inserted between the words "the 
immersion suit" and "or being injured". 

11 	 In paragraph 2.3.1.4, the number "2.2.1.8" is replaced by "2.2.1.14". 

12       The following new paragraphs 2.3.1.5 and 2.3.1.6 are inserted after the existing paragraph 
2.3.1.4: 

"2.3.1.5  An immersion suit which has buoyancy and is designed to be worn without a 
lifejacket shall be provided with a releasable buoyant line or other means to secure it to a 
suit worn by another person in the water. 

2.3.1.6   An immersion suit which has buoyancy and is designed to be worn without a 
lifejacket shall be provided with a suitable means to allow a rescuer to lift the wearer from 
the water into a survival craft or rescue boat." 

13 	 The existing paragraph 2.3.1.5 is replaced by the following: 

"2.3.1.7  If an immersion suit is to be worn in conjunction with a lifejacket, the lifejacket 
shall be worn over the immersion suit. Persons wearing such an immersion suit shall be able 
to don a lifejacket without assistance.  The immersion suit shall be marked to indicate that it 
must be worn in conjunction with a compatible lifejacket."

14 	 The following new paragraph 2.3.1.8 is added: 

"2.3.1.8  An immersion suit shall have buoyancy which is not reduced by more than 5% 
after 24 h submersion in fresh water and does not depend on the use of loose granulated 
materials." 

15 	 The existing paragraph 2.3.3 is deleted. 

16 	 The word "The" in the beginning of paragraph 2.4.1.1 is replaced by the word "An". 

17 	 The existing subparagraph .3 of paragraph 2.4.1.1 is replaced by the following: 

".3 	 covers the whole body except, where the Administration so permits, the feet; 
covering for the hands and head may be provided by separate gloves and a hood, 
both of which shall be permanently attached to the suit;" 

18        The existing paragraph 2.4.1.2 is deleted and paragraphs 2.4.1.3 and 2.4.1.4 are renumbered 
as paragraphs 2.4.1.2 and 2.4.1.3 respectively. 

19       The words "or its attachments," are inserted between the words "the suit" and "or being 
injured" in subparagraph .2 of the renumbered paragraph 2.4.1.2. 

20 	 The renumbered paragraph 2.4.1.3 is replaced by the following: 

"2.4.1.3  An anti-exposure suit shall be fitted with a light complying with the requirements 
of paragraph 2.2.3 such that it shall be capable of complying with paragraphs 2.2.3.1.3 and 
2.4.1.2.2, and the whistle prescribed by paragraph 2.2.1.14." 

21 	 The existing subparagraph .2 of paragraph 2.4.2.1 is replaced by the following: 

".2 	 be so constructed that, when worn as marked and following one jump into the 
water which totally submerges the wearer, the suit continues to provide sufficient 
thermal protection to ensure that when it is worn in calm circulating water at a 
temperature of 5°C, the wearer's body core temperature does not fall at a rate of 
more than 1.5°C per hour, after the first 0.5 h." 
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RESOLUTION MSC.217(82) 
(adopted on 8 December 2006) 

ADOPTION OF AMENDMENTS TO THE INTERNATIONAL   
CODE FOR FIRE SAFETY SYSTEMS  

THE MARITIME SAFETY COMMITTEE, 

RECALLING Article 28(b) of the Convention on the International Maritime Organization 
concerning the functions of the Committee, 

NOTING resolution MSC.98(73) by which it adopted the International Code for Fire Safety 
Systems (hereinafter referred to as "the FSS Code"), which has become mandatory under chapter 
II-2 of the International Convention for the Safety of Life at Sea, 1974 (hereinafter referred to as "the 
Convention"), 

NOTING ALSO article VIII(b) and regulation II-2/3.22 of the Convention concerning the 
procedure for amending the FSS Code, 

HAVING CONSIDERED, at its eighty-second session, amendments to the FSS Code, 
proposed and circulated in accordance with article VIII(b)(i) of the Convention,  

1        ADOPTS, in accordance with article VIII(b)(iv) of the Convention, amendments to the 
International Code for Fire Safety Systems, the text of which is set out in Annexes 1 and 2 to the 
present resolution; 

2. 	 DETERMINES, in accordance with article VIII(b)(vi)(2)(bb) of the Convention, that: 

(a) 	 the said amendments, set out in Annex 1, shall be deemed to have been accepted on 
1 January 2008; and 

(b) 	 the said amendments, set out in Annex 2, shall be deemed to have been accepted on 
1 January 2010, 

unless, prior to that date, more than one third of the Contracting Governments to the Convention or 
Contracting Governments the combined merchant fleets of which constitute not less than 50% of the 
gross tonnage of the world's merchant fleet, have notified their objections to the amendments; 

3.       INVITES SOLAS Contracting Governments to note that, in accordance with article 
VIII(b)(vii)(2) of the Convention: 

(a)         the amendments, set out in Annex 1, shall enter into force on 1 July 2008; and 

(b)         the amendments, set out in Annex 2, shall enter into force on 1 July 2010, 

upon their acceptance in accordance with paragraph 2 above; 

4.         REQUESTS the Secretary-General, in conformity with article VIII(b)(v) of the Convention, 
to transmit certified copies of the present resolution and the text of the amendments contained in 
Annexes 1 and 2 to all Contracting Governments to the Convention; 

5.        FURTHER REQUESTS the Secretary-General to transmit copies of this resolution and its 
Annexes 1 and 2 to Members of the Organization, which are not Contracting Governments to the 
Convention. 
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ANNEX 1 

AMENDMENTS TO THE INTERNATIONAL CODE FOR   
FIRE SAFETY SYSTEMS  

CHAPTER 4  
FIRE EXTINGUISHERS  

Section 3 – Engineering specifications 

1           The existing text of paragraph 3.2 is replaced by the following: 

"3.2        Portable foam applicators 

3.2.1       A portable foam applicator unit shall consist of a foam nozzle/branch pipe, either of 
a self-inducing type or in combination with a separate inductor, capable of being connected 
to the fire main by a fire hose, together with a portable tank containing at least 20 l of foam 
concentrate and at least one spare tank of foam concentrate of the same capacity. 

3.2.2       System performance 

3.2.2.1    The nozzle/branch pipe and inductor shall be capable of producing effective foam 
suitable for extinguishing an oil fire, at a foam solution flow rate of at least 200 l/min at the 
nominal pressure in the fire main. 

3.2.2.2    The foam concentrate shall be approved by the Administration based on guidelines 
developed by the Organization①. 

3.2.2.3    The values of the foam expansion and drainage time of the foam produced by the 
portable foam applicator unit shall not differ more than ± 10% of that determined in 3.2.2.2. 

3.2.2.4    The portable foam applicator unit shall be designed to withstand clogging, ambient 
temperature changes, vibration, humidity, shock, impact and corrosion normally encountered 
on ships." 

CHAPTER 6  
FIXED FOAM FIRE-EXTINGUISHING SYSTEMS  

Section 2 – Engineering specifications 

2             The existing text of paragraph 2.3.1.2 is replaced by the following: 

"2.3.1.2  The system shall be capable of discharging through fixed discharge outlets in no 
more than 5 min, a quantity of foam sufficient to produce an effective foam blanket over the 
largest single area over which oil fuel is liable to spread." 

CHAPTER 7  
FIXED PRESSURE WATER-SPRAYING AND WATER-MIST  

FIRE-EXTINGUISHING SYSTEMS 

Section 2 – Engineering specifications 
 
______________________ 
①              Refer to the Guidelines for the performance and testing criteria and surveys of low-expansion foam concentrates for fixed 

fire-extinguishing systems (MSC/Circ.582/Corr.1). 
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3 	 The existing section 2 is replaced by the following: 

"2.1	 Fixed pressure water-spraying fire-extinguishing systems 

Fixed-pressure water-spraying fire-extinguishing systems for machinery spaces and cargo 
pump-rooms shall be approved by the Administration based on the guidelines developed by 
the Organization*. 

2.2 	 Equivalent water-mist fire-extinguishing systems 

Water-mist fire-extinguishing systems for machinery spaces and cargo pump-rooms shall be 
approved by the Administration based on the guidelines developed by the Organization①." 

4 	 The following new paragraph 2.3 is added after the existing paragraph 2.2: 

"2.3	 Fixed pressure water-spraying fire-extinguishing systems for cabin balconies 

Fixed pressure water-spraying fire-extinguishing systems for cabin balconies shall be 
approved by the Administration based on the guidelines developed by the Organization.**" 

CHAPTER 9  
FIXED FIRE DETECTION AND FIRE ALARM SYSTEMS  

5 	 The following new paragraph 2.6 is added after the existing paragraph 2.5.2: 

"2.6       Fixed fire detection and fire alarm systems for cabin balconies 

Fixed fire detection and fire alarm systems for cabin balconies shall be approved by the 
Administration based on the guidelines developed by the Organization.②" 

____________________
①           Refer to the Revised Guidelines for the approval of equivalent water-based fire-extinguishing systems for 

machinery spaces and cargo pump-rooms (MSC/Circ.1165). 
②           Refer to the guidelines to be developed by the Organization. 
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ANNEX 2 

AMENDMENTS TO THE INTERNATIONAL CODE FOR   
FIRE SAFETY SYSTEMS 

 

CHAPTER 9  
FIXED FIRE DETECTION AND FIRE ALARM SYSTEMS  

1            The following new paragraph 2.1.5 is added after the existing paragraph 2.1.4: 

"2.1.5    In passenger ships, the fixed fire detection and fire alarm system shall be capable of 
remotely and individually identifying each detector and manually operated call point." 

2            The existing text of paragraph 2.4.1.4 is replaced by the following: 

"2.4.1.4   A section of fire detectors and manually operated call points shall not be situated 
in more than one main vertical zone." 
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RESOLUTION MEPC.141(54) 
Adopted on 24 March 2006 

AMENDMENTS TO THE ANNEX OF THE PROTOCOL OF 1978 RELATING TO   
THE INTERNATIONAL CONVENTION FOR THE PREVENTION OF   

POLLUTION FROM SHIPS, 1973  

(Amendments to regulation 1, addition to regulation 12A, consequential amendments  
to the IOPP Certificate and amendments to regulation 21 of the revised  

Annex I of MARPOL 73/78)  

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, 

NOTING article 16 of the International Convention for the Prevention of Pollution from 
Ships, 1973 (hereinafter referred to as the “1973 Convention”) and article VI of the Protocol of 1978 
relating to the International Convention for the Prevention of Pollution from Ships, 1973 (hereinafter 
referred to as the “1978 Protocol”) which together specify the amendment procedure of the 1978 
Protocol and confer upon the appropriate body of the Organization the function of considering and 
adopting amendments to the 1973 Convention, as modified by the 1978 Protocol (MARPOL 73/78), 

NOTING ALSO that the revised Annex I to MARPOL 73/78 was adopted by resolution 
MEPC.117(52) and is expected to enter into force on 1 January 2007, 

HAVING CONSIDERED proposed amendments to regulation 1, proposed new regulation 
12A, consequential amendments to the Supplement (Forms A and B) of the IOPP Certificate, and 
proposed amendments to regulation 21 of the revised Annex I to MARPOL 73/78, 

1.	 ADOPTS, in accordance with article 16(2)(d) of the 1973 Convention, the amendments to 
the revised Annex I of MARPOL 73/78, the text of which is set out at Annex to the present resolution; 

2.	 DETERMINES, in accordance with article 16(2)(f)(iii) of the 1973 Convention, that the 
amendments shall be deemed to have been accepted on 1 February 2007, 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 per cent 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 the 1973 
Convention, the said amendments shall enter into force on 1 August 2007 upon their acceptance in 
accordance with paragraph 2 above; 

4.	 REQUESTS the Secretary-General, in conformity with article 16(2)(e) of the 1973 
Convention, to transmit to all Parties to MARPOL 73/78 certified copies of the present resolution 
and the text of the amendments contained in the Annex; and 

5.	 REQUESTS FURTHER the Secretary-General to transmit to the Members of the 
Organization which are not Parties to MARPOL 73/78 copies of the present resolution and its Annex. 
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ANNEX
 

AMENDMENTS TO THE REVISED MARPOL ANNEX I 

1           Addition of paragraph 28.9 to regulation 1
 

The following new paragraph 28.9 is added after the existing paragraph 28.8 of regulation 1:

 “28.9       ship delivered on or after 1 August 2010 means a ship: 

.1        for which the building contract is placed on or after 1 August 2007; or 

.2        in the absence of a building contract, the keels of which are laid or which are 
at a similar stage of construction on or after 1 February 2008; or 

.3        the delivery of which is on or after 1 August 2010; or 

.4        which have undergone a major conversion: 

.1       for which the contract is placed after 1 August 2007; or 

.2       in the absence of contract, the construction work of which is begun 
after 1 February 2008; or 

.3       which is completed after 1 August 2010.” 

2 	 Addition of new regulation 12A on oil fuel tank protection 

The following new regulation 12A is added after the existing regulation 12: 

“Regulation 12A – Oil fuel tank protection 

1            This regulation shall apply to all ships with an aggregate oil fuel capacity of 600 m3 and above 
which are delivered on or after 1 August 2010, as defined in regulation 1.28.9 of this Annex. 

2          The application of this regulation in determining the location of tanks used to carry oil fuel 
does not govern over the provisions of regulation 19 of this Annex. 

3 	 For the purpose of this regulation, the following definitions shall apply: 

.1 	 “Oil fuel” means any oil used as fuel oil in connection with the propulsion and 
auxiliary machinery of the ship in which such oil is carried. 

.2 	 “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. 
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.3 	 “Light ship draught” is the moulded draught amidships corresponding to the lightweight. 

.4 	 “Partial load line draught (dP)” is the light ship draught plus 60% of the difference 
between the light ship draught and the load line draught dS. The partial load line 
draught (dP) shall be measured in metres. 

.5 	 “Waterline (dB)” is the vertical distance, in metres, from the moulded baseline at 
mid-length to the waterline corresponding to 30% of the depth DS. 

.6 	 “Breadth (BS)” is the greatest moulded breadth of the ship, in metres, at or below 
the deepest load line draught (dS). 

.7 	 “Breadth (BB)” is the greatest moulded breadth of the ship, in metres, at or below 
the waterline (dB). 

.8 	 “Depth (DS)” is the moulded depth, in metres, measured at mid-length to the upper 
deck at side. For the purpose of the application, “upper deck” means the highest 
deck to which the watertight transverse bulkheads except aft peak bulkheads extend. 

.9 	 “Length (L)” 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 be greater. In ships designed 
with a rake of keel the waterline on which this length is measured shall be parallel 
to the designed waterline.  The length (L) shall be measured in metres. 

.10 	 “Breadth (B)” means the maximum breadth of the ship, in metres, measured 
amidships to the moulded line of the frame in a ship with a metal shell and to the 
outer surface of the hull in a ship with a shell of any other material. 

.11 	 “Oil fuel tank” means a tank in which oil fuel is carried, but excludes those tanks 
which would not contain oil fuel in normal operation, such as overflow tanks. 

.12 	 “Small oil fuel tank” is an oil fuel tank with a maximum individual capacity not 
greater than 30 m3. 

.13 	 “C” is the ship’s total volume of oil fuel, including that of the small oil fuel tanks, 
in m3, at 98% tank filling. 

.14 	 “Oil fuel capacity” means the volume of a tank in m3, at 98% filling. 

4          The provisions of this regulation shall apply to all oil fuel tanks except small oil fuel tanks, as 
defined in 3.12, provided that the aggregate capacity of such excluded tanks is not greater than 600 m3. 

5 	 Individual oil fuel tanks shall not have a capacity of over 2,500 m3. 

6         For ships, other than self-elevating drilling units, having an aggregate oil fuel capacity of 
600 m3 and above, oil fuel tanks shall be located above the moulded line of the bottom shell plating 
nowhere less than the distance h as specified below: 
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h = B/20 m or,  

h = 2.0 m, whichever is the lesser. 

The minimum value of h  = 0.76 m 

In the turn of the bilge area and at locations without a clearly defined turn of the bilge, the 
oil fuel tank boundary line shall run parallel to the line of the midship flat bottom as shown 
in Figure 1. 

base line
h h

Figure 1 – Oil fuel tank boundary lines for the purpose of paragraph 6 

7          For ships having an aggregate oil fuel capacity of 600 m3 or more but less than 5,000 m3, oil 
fuel tanks shall be located inboard of the moulded line of the side shell plating, nowhere less than the 
distance w which, as shown in Figure 2, is measured at any cross-section at right angles to the side 
shell, as specified below: 

w = 0.4 + 2.4 C/20,000 m 

The minimum value of w = 1.0 m, however for individual tanks with an oil fuel capacity of 
less than 500 m3 the minimum value is 0.76 m. 

8          For ships having an aggregate oil fuel capacity of 5,000 m3 and over, oil fuel tanks shall be 
located inboard of the moulded line of the side shell plating, nowhere less than the distance w which, 
as shown in Figure 2, is measured at any cross-section at right angles to the side shell, as specified 
below: 

w = 0.5 + C/20,000 m or 

w = 2.0 m, whichever is the lesser. 

The minimum value of w = 1.0 m 
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Figure 2 – Oil fuel tank boundary lines for the purpose of paragraphs 7 and 8 

9         Lines of oil fuel piping located at a distance from the ship’s bottom of less than h, as defined 
in paragraph 6, or from the ship’s side less than w, as defined in paragraphs 7 and 8 shall be fitted 
with valves or similar closing devices within or immediately adjacent to the oil fuel tank. These 
valves shall be capable of being brought into operation from a readily accessible enclosed space the 
location of which is accessible from the navigation bridge or propulsion machinery control position 
without traversing exposed freeboard or superstructure decks. The valves shall close in case of 
remote control system failure (fail in a closed position) and shall be kept closed at sea at any time 
when the tank contains oil fuel except that they may be opened during oil fuel transfer operations. 

10       Suction wells in oil fuel tanks may protrude into the double bottom below the boundary 
line defined by the distance h provided that such wells are as small as practicable and the distance 
between the well bottom and the bottom shell plating is not less than 0.5 h. 

11          Alternatively to paragraphs 6 and either 7 or 8, ships shall comply with the accidental oil fuel 
outflow performance standard specified below: 

.1 	 The level of protection against oil fuel pollution in the event of collision or grounding 
shall be assessed on the basis of the mean oil outflow parameter as follows: 

	 OM ＜ 0.0157 - 1.14E - 6·C 	 600 m3 ≤ C ＜ 5,000 m3 

	 OM ＜ 0.010 	                             C ≥ 5,000 m3 

	 Where 	   OM = mean oil outflow parameter; 
                                C = total oil fuel volume. 

.2 	 The following general assumption shall apply when calculating the mean oil outflow 
parameter:
 

	 .1 	 the ship shall be assumed loaded to the partial load line draught dP without 
trim or heel; 
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.2          all oil fuel tanks shall be assumed loaded to 98% of their volumetric capacity; 

.3          the nominal density of the oil fuel (ρn) shall generally be taken as 1,000 kg/m3. 
If the density of the oil fuel is specifically restricted to a lesser value, the 
lesser value may be applied; and 

.4 	 for the purpose of these outflow calculations, the permeability of each oil 
fuel tank shall be taken as 0.99, unless proven otherwise. 

.3 	 The following assumptions shall be used when combining the oil outflow parameters: 

.1 	 The mean oil outflow shall be calculated independently for side damage and 
for bottom damage and then combined into a non-dimensional oil outflow 
parameter OM, as follows: 

OM = (0.4 OMS + 0.6 OMB) / C 

where:   OMS = mean outflow for side damage, in m3 
OMB = mean outflow for bottom damage, in m3 
C    = total oil fuel volume. 

.2 	 For bottom damage, independent calculations for mean outflow shall be 
done for 0 m and 2.5 m tide conditions, and then combined as follows: 

OMB = 0.7 OMB(0) + 0.3 OMB(2.5) 

where:   OMB(0) = mean outflow for 0 m tide condition, and 
OMB(2.5) = mean outflow for minus 2.5 m tide condition, in m3. 

.4 	 The mean outflow for side damage OMS shall be calculated as follows: 

            n 
OMS =  ∑ PS(i) OS(i)     [m3] 
            1 

where:   i = represents each oil fuel tank under consideration; 
n = total number of oil fuel tanks; 
PS(i) = the probability of penetrating oil fuel tank i from side damage, 

                                                   calculated in accordance with paragraph 11.6 of this regulation; 
OS(i) = the outflow, in m3, from side damage to oil fuel tank i, which is 

assumed equal to the total volume in oil fuel tank i at 98% filling. 

.5          The mean outflow for bottom damage shall be calculated for each tidal condition as 
follows: 

                           n 
.1 	 OMB(0) = ∑ PB(i) OB(i) CDB(i)       [m3] 

                                                       1 
where:  i = represents each oil fuel tank under consideration; 
            n = total number of oil fuel tanks; 
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  PB(i) = the probability of penetrating oil fuel tank i from bottom damage, 
            calculated in accordance with paragraph 11.7 of this regulation; 
 OB(i) = the outflow from oil fuel tank i, in m3, calculated in accordance with 
            paragraph 11.5.3 of this regulation; and 
CDB(i) = factor to account for oil capture as defined in paragraph 11.5.4. 

                             n 
.2 	 OMB(2.5) = ∑ PB(i) OB(i) CDB(i)     [m3] 
                             1 

where: i, n, PB(i) and CDB(i) = as defined in subparagraph .1 above 
            OB(i) = the outflow from oil fuel tank i, in m3, after tidal change. 

.3 	 The oil outflow OB(i) for each oil fuel tank shall be calculated based on pressure 
              balance principles, in accordance with the following assumptions: 

.1 	 The ship shall be assumed stranded with zero trim and heel, with 
the stranded draught prior to tidal change equal to the partial load 
line draught dP. 

.2 	 The oil fuel level after damage shall be calculated as follows: 

hF = {(dP + tC – Zl)(ρS) }/ρn 

where:   hF = the height of the oil fuel surface above Zl, in m; 
tC =  the tidal change, in m.  Reductions in tide shall be 
       expressed as negative values; 
Zl = the height of the lowest point in the oil fuel tank 
      above the baseline, in m; 

ρS = density of seawater, to be taken as 1,025 kg/m3; and, 
ρn = nominal density of the oil fuel, as defined in 11.2.3. 

.3 	 The oil outflow OB(i) for any tank bounding the bottom shell plating 
shall be taken not less than the following formula, but no more 
than the tank capacity: 

OB(i) = 	 HW • A 

where:  HW = 1.0 m, when YB = 0 
HW = BB/50 but not greater than 0.4 m, when YB is greater 
         than BB/5 or 11.5 m, whichever is less 
“HW” is to be measured upwards from the midship flat 
bottom line. In the turn of the bilge area and at locations 
without a clearly defined turn of the bilge, HW is to be 
measured from a line parallel to the midship flat bottom, 
as shown for distance “h” in Figure 1. 

For YB values outboard BB/5 or 11.5 m, whichever is less, HW is to 
            be linearly interpolated. 
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YB = the minimum value of YB over the length of the oil fuel 
tank, where at any given location, YB is the transverse 
distance between the side shell at waterline dB and the 
tank at or below waterline dB. 

A = the maximum horizontal projected area of the oil fuel 
       tank up to the level of HW from the bottom of the tank. 

BB/5 or 11.5 m，whichever is less
(measured inboard from the ship’s side at
right angles to the centreline at the level of dB）

Centre line

Hw =1.0m

dB= 0.3DS

YB

FOT

Hw = BB/50 but not greater
          than 0.40m

Figure 3 – Dimensions for calculation of the minimum oil outflow for 
the purpose of subparagraph 11.5.3.3 

.4 	 In the case of bottom damage, a portion from the outflow from 
an oil fuel tank may be captured by non-oil compartments.  This 
effect is approximated by application of the factor CDB(i) for each 
tank, which shall be taken as follows: 

CDB(i) = 0.6 for oil fuel tanks bounded from below by non-oil 
            compartments; 

CDB(i) = 1 otherwise. 

.6 	 The probability PS of breaching a compartment from side damage shall be calculated 
              as follows: 

.1 	 PS = PSL • PSV • PST

 where:  PSL = (1 – PSf – PSa) = probability the damage will extend into the 
longitudinal zone bounded by Xa and Xf ; 
PSV = (1 – PSu – PSl) = probability the damage will extend into the 
vertical zone bounded by Zl and Zu; 
PST = (1 – PSy) = probability the damage will extend transversely 
beyond the boundary defined by y; 

.2 	 PSa, PSf, PSu and PSl shall be determined by linear interpolation from the table 
of probabilities for side damage provided in 11.6.3, and PSy shall be 
calculated from the formulas provided in 11.6.3, where: 
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PSa = the probability the damage will lie entirely aft of location Xa/L; 
PSf = the probability the damage will lie entirely forward of location Xf /L; 
PSl = probability the damage will lie entirely below the tank; 
PSu = probability the damage will lie entirely above the tank; and  
PSy = probability the damage will lie entirely outboard the tank. 

Compartment boundaries Xa, Xf, Zl, Zu and y shall be developed as follows: 
Xa = the longitudinal distance from aft terminal of L to the aft most point 

on the compartment being considered, in m; 
Xf = the longitudinal distance from aft terminal of L to the foremost point 

on the compartment being considered, in m; 
Zl =  the vertical distance from the moulded baseline to the lowest point 

on the compartment being considered, in m.  Where Zl is greater than 
DS, Zl shall be taken as DS; 

Zu = the vertical distance from the moulded baseline to the highest point 
on the compartment being considered, in m.  Where Zu is greater than 
DS, Zu shall be taken as DS; and, 

y =  the minimum horizontal distance measured at right angles to the 
centreline between the compartment under consideration and the side 
shell, in m① . 

In way of the turn of the bilge, y need not to be considered below a distance 
h above baseline, where h is lesser of B/10, 3 m or the top of the tank. 

.3 	 Table of Probabilities for side damage 
Xa/L PSa Xf/L PSf Zl/DS PSl Zu/DS PSu 
0,00 0,000  0,00 0,967  0,00 0,000  0,00 0,968 
0,05 0,023  0,05 0,917  0,05 0,000  0,05 0,952 
0,10 0,068  0,10 0,867  0,10 0,001  0,10 0,931 
0,15 0,117  0,15 0,817  0,15 0,003  0,15 0,905 
0,20 0,167  0,20 0,767  0,20 0,007  0,20 0,873 
0,25 0,217  0,25 0,717  0,25 0,013  0,25 0,836 
0,30 0,267  0,30 0,667  0,30 0,021  0,30 0,789 
0,35 0,317  0,35 0,617  0,35 0,034  0,35 0,733 
0,40 0,367  0,40 0,567  0,40 0,055  0,40 0,670 
0,45 0,417  0,45 0,517  0,45 0,085  0,45 0,599 
0,50 0,467  0,50 0,467  0,50 0,123  0,50 0,525 
0,55 0,517  0,55 0,417  0,55 0,172  0,55 0,452 
0,60 0,567  0,60 0,367  0,60 0,226  0,60 0,383 
0,65 0,617  0,65 0,317  0,65 0,285  0,65 0,317 
0,70 0,667  0,70 0,267  0,70 0,347  0,70 0,255 
0,75 0,717  0,75 0,217  0,75 0,413  0,75 0,197 
0,80 0,767  0,80 0,167  0,80 0,482  0,80 0,143 
0,85 0,817  0,85 0,117  0,85 0,553  0,85 0,092 
0,90 0,867  0,90 0,068  0,90 0,626  0,90 0,046 
0,95 0,917  0,95 0,023  0,95 0,700  0,95 0,013 
1,00 0,967  1,00 0,000  1,00 0,775  1,00 0,000 

____________________
①  For symmetrical tank arrangements, damages are considered for one side of the ship only, in which case all “y” dimensions 

are to be measured from that side.  For asymmetrical arrangements reference is made to the Explanatory Notes on 
matters related to the accidental oil outflow performance, adopted by the Organization by resolution MEPC.122(52). 
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PSy shall be calculated as follows: 

PSy = (24.96 – 199.6 y/BS) (y/BS)                                               for y/BS ≤ 0.05 
PSy = 0.749 + {5 – 44.4 (y/BS – 0.05)} {(y/BS) – 0.05}             for 0.05 ＜ y/BS ＜ 0.1 
PSy = 0.888 + 0.56 ( y/BS -0.1)                                                   for y/BS ≥ 0.1 

PSy is not to be taken greater than 1. 

.7          The probability PB of breaching a compartment from bottom damage shall be 
calculated as follows: 

.1          PB = PBL • PBT • PBV 

where:  PBL = (1 – PBf – PBa) = probability the damage will extend into the 
longitudinal zone bounded by Xa and Xf ; 

PBT = (1 – PBp – PBs) = probability the damage will extend into 
transverse zone bounded by Yp and Ys; and 

PBV = (1 – PBz) = probability the damage will extend vertically 
above the boundary defined by z; 

.2 	 PBa, PBf, PBp and PBs shall be determined by linear interpolation from the 
table of probabilities for bottom damage provided in 11.7.3, and PBz shall 
be calculated from the formulas provided in 11.7.3, where: 

PBa = the probability the damage will lie entirely aft of location Xa/L; 
PBf = the probability the damage will lie entirely forward of location 
         Xf /L; 
PBp = probability the damage will lie entirely to port of the tank; 
PBs = probability the damage will lie entirely to starboard the tank; 
         and 
PBz = probability the damage will lie entirely below the tank. 

Compartment boundaries Xa, Xf, Yp, Ys and z shall be developed as 
follows: 

Xa and Xf as defined in 11.6.2; 

Yp = the transverse distance from the port-most point on the 
compartment located at or below the waterline dB, to a vertical 
plane located BB/2 to starboard of the ship’s centreline; 

Ys = the transverse distance from the starboard-most point on the 
compartment located at or below the waterline dB, to a vertical 
plane located BB/2 to starboard of the ship’s centreline; and  

z  = the minimum value of z over the length of the compartment, 
where, at any given longitudinal location, z is the vertical 
distance from the lower point of the bottom shell at that 
longitudinal location to the lower point of the compartment at 
that longitudinal location. 
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.3            Table of probabilities for bottom damage 

Xa/L PBa Xf /L PBf Yp/BB PBp Ys /BB PBs 
0,00 0,000  0,00 0,969  0,00 0,844  0,00 0,000 
0,05 0,002  0,05 0,953  0,05 0,794  0,05 0,009 
0,10 0,008  0,10 0,936  0,10 0,744  0,10 0,032 
0,15 0,017  0,15 0,916  0,15 0,694  0,15 0,063 
0,20 0,029  0,20 0,894  0,20 0,644  0,20 0,097 
0,25 0,042  0,25 0,870  0,25 0,594  0,25 0,133 
0,30 0,058  0,30 0,842  0,30 0,544  0,30 0,171 
0,35 0,076  0,35 0,810  0,35 0,494  0,35 0,211 
0,40 0,096  0,40 0,775  0,40 0,444  0,40 0,253 
0,45 0,119  0,45 0,734  0,45 0,394  0,45 0,297 
0,50 0,143  0,50 0,687  0,50 0,344  0,50 0,344 
0,55 0,171  0,55 0,630  0,55 0,297  0,55 0,394 
0,60 0,203  0,60 0,563  0,60 0,253  0,60 0,444 
0,65 0,242  0,65 0,489  0,65 0,211  0,65 0,494 
0,70 0,289  0,70 0,413  0,70 0,171  0,70 0,544 
0,75 0,344  0,75 0,333  0,75 0,133  0,75 0,594 
0,80 0,409  0,80 0,252  0,80 0,097  0,80 0,644 
0,85 0,482  0,85 0,170  0,85 0,063  0,85 0,694 
0,90 0,565  0,90 0,089  0,90 0,032  0,90 0,744 
0,95 0,658  0,95 0,026  0,95 0,009  0,95 0,794 
1,00 0,761  1,00 0,000  1,00 0,000  1,00 0,844 

PBz shall be calculated as follows: 

PBz = (14.5 – 67 z/DS) (z/DS)                         for z/DS ≤ 0.1  
PBz = 0.78 + 1.1 {(z/DS -0.1)}                       for z/DS ＞ 0.1  
PBz is not to be taken greater than 1.  

.8 	 For the purpose of maintenance and inspection, any oil fuel tanks that do not border 
the outer shell plating shall be located no closer to the bottom shell plating than the 
minimum value of h in paragraph 6 and no closer to the side shell plating than the 
applicable minimum value of w in paragraph 7 or 8. 

12       In approving the design and construction of ships to be built in accordance with this 
regulation, Administrations shall have due regard to the general safety aspects, including the need for 
maintenance and inspection of wing and double bottom tanks or spaces.” 

3 	 Consequential amendments to the Supplement of the IOPP Certificate (Forms A and B) 

The following new paragraph 2A is added to the Supplement of the IOPP Certificate (Forms 
A and B): 

“2A.1   The ship is required to be constructed according to regulation 12A and complies 
with the requirements of: 
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paragraphs 6 and either 7 or 8 (double hull construction)                                     □ 

paragraph 11 (accidental oil fuel outflow performance).                                       □ 

2A.2      The ship is not required to comply with the requirements of regulation 12A.       □ ” 

4            Amendments to regulation 21
  

The text of existing paragraph 2.2 of regulation 21 on Prevention of oil pollution from oil 
tankers carrying heavy grade oil as cargo is replaced by the following: 

“oils, other than crude oils, having either a density at 15ºC higher than 900 kg/m3 or a 
kinematic viscosity at 50ºC higher than 180 mm2/s; or” 
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RESOLUTION MEPC.180(59)  
Adopted on 17 July 2009  

AMENDMENTS TO THE SURVEY GUIDELINES UNDER THE HARMONIZED 
SYSTEM OF SURVEY AND CERTIFICATION FOR THE  

REVISED MARPOL ANNEX VI  

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 the 
international conventions for the prevention and control of marine pollution, 

RECALLING ALSO that MARPOL Annex VI entered into force on 19 May 2005, 

RECALLING FURTHER resolution A.997(25) by which the Assembly adopted the Survey 
Guidelines under the Harmonized System of Survey and Certification, 2007 (the Survey Guidelines), 

NOTING that the Assembly, when adopting resolution A.997(25), requested the Maritime 
Safety Committee and the Marine Environment Protection Committee to keep the Survey Guidelines 
under review and amend them as necessary, 

NOTING ALSO that the revised MARPOL Annex VI was adopted by resolution 
MEPC.176(58) which is expected to enter into force on 1 July 2010, 

RECOGNIZING the need to amend the Survey Guidelines in accordance with provisions of 
the revised MARPOL Annex VI, 

HAVING CONSIDERED the amendments to the Survey Guidelines for the revised 
MARPOL Annex VI prepared by the Sub-Committee on Bulk Liquids and Gases at its thirteenth 
session and reviewed by the Sub-Committee on Flag State Implementation at its seventeenth session, 

1.       ADOPTS the amendments to the Survey Guidelines under the Harmonized System of 
Survey and Certification for the revised MARPOL Annex VI, as set out in the Annex to the present 
resolution; 

2.          INVITES Governments carrying out surveys required by the revised MARPOL Annex VI, to 
follow the provisions of the Survey Guidelines, as amended by this resolution, from 1 July 2010; and 

3.          AGREES that, at a later stage, the amendments to the Survey Guidelines, as adopted by this 
resolution, be adopted as amendments to those adopted by resolution A.997(25). 
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ANNEX 

AMENDMENTS TO THE SURVEY GUIDELINES UNDER THE HARMONIZED 
SYSTEM OF SURVEY AND CERTIFICATION FOR THE   

REVISED MARPOL ANNEX VI  

1           In section GENERAL: 

.1           in paragraph 2.8.1, the existing text “MARPOL Annex VI, regulation 5(1)(a)” is 
replaced as follows:    

“MARPOL Annex VI, regulation 5.1.1” 

.2           in paragraph 2.8.3, the existing text “MARPOL Annex VI, regulation 5(1)(b)” is 
replaced as follows:   

 “MARPOL Annex VI, regulation 5.1.2” 

.3           in paragraph 2.8.4, the existing text “MARPOL Annex VI, regulation 5(1)(c)” is 
replaced as follows:  

 “MARPOL Annex VI, regulation 5.1.3” 

.4           in paragraph 2.8.5, the existing text “MARPOL Annex VI, regulation 5(1)(d) ”is 
replaced as follows:    

“MARPOL Annex VI, regulation 5.1.4” 

.5           in paragraph 2.8.7, the existing text “MARPOL Annex VI, regulation 5(1)(d)” is 
replaced as follows: 

“MARPOL Annex VI, regulation 5.1.5” 

.6           in paragraph 3.2, the existing text “Annex VI, regulation 19” is replaced as follows: 

“Annex VI, regulation 5”  

.7           in paragraph 4.8.1, the existing text “MARPOL Annex VI, regulation 6(1)” is 
replaced as follows:   

 “MARPOL Annex VI, regulation 5.3.3” 

.8           in paragraph 5.2: 

.1           in the references, the existing text “MARPOL Annex VI, regulation 9(3)” 
is replaced as follows:     
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“MARPOL Annex VI, regulation 9.3” 

.2           in the guideline, the existing text “MARPOL Annex VI, regulations 9(4) 
and (5)” is replaced as follows: 

“MARPOL Annex VI, regulations 9.5 and 9.6” 

.3           in the guideline, the existing text “MARPOL Annex VI regulation 9(2)(b)” 
is replaced as follows:     

“MARPOL Annex VI, regulation 9.2.2” 

.9           in paragraph 5.4, the existing text “MARPOL Annex VI regulation 9(6)” is replaced 
as follows:    

“MARPOL Annex VI, regulation 9.6” 

.10         in paragraph 5.5, the existing text “MARPOL Annex VI regulation 9(7)” is replaced 
as follows:    

“MARPOL Annex VI, regulation 9.7” 

.11         in paragraph 5.6, the existing text “MARPOL Annex VI regulation 9(8)(a)” is 
replaced as follows: 

“MARPOL Annex VI, regulation 9.9.1” 

2           In Annex 3 “SURVEY GUIDELINES UNDER THE MARPOL CONVENTION”, section 4 
is replaced as follows: 

(A) 4 GUIDELINES FOR THE SURVEYS FOR THE INTERNATIONAL 
AIR POLLUTION PREVENTION CERTIFICATE AND THE NOX 
TECHNICAL CODE 

(AI) 4.1 Initial surveys – see part “General”, section 4.1 

(AI) 4.1.1 For air pollution prevention the examination of plans and designs should 
consist of: 

(AI) 4.1.1.1 examining the arrangements for systems using ozone-depleting substances  
(regu1ation 12 of Annex VI); 

(AI) 4.1.1.2 examining the arrangements for NOx emission control, if applicable 
(regulation 13 of Annex VI); 
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(AI) 4.1.1.3 examining the arrangements for SOx and particulate matter control, if 
applicable (regulation 14 of Annex VI); 

(AI) 4.1.1.4 examining the arrangements for vapour collection systems, if applicable 
(regulation 15 of Annex VI and MSC/Circ.585); 

(AI) 4.1.1.5 examining the arrangements for shipboard incinerators, if applicable 
(regulation 16 of Annex VI). 

(AI) 4.1.2 For air pollution prevention the survey should consist of: 

(AI) 4.1.2.1 Ozone-depleting substances (regulation 12 of Annex VI): 

(AI) 4.1.2.1.1 confirming, if applicable, the satisfactory installation and operation of systems 
using ozone depleting substances; 

(AI) 4.1.2.1.2 confirming that no installation or equipment containing ozone depleting 
substances has been installed after 19 May 2005, other than hydro-chlorofluorocarbons 
(regulation 12.3.1 of Annex VI); 

(AI) 4.1.2.1.3 confirming that no installation or equipment containing hydro-chlorofluorocarbons 
are fitted  after 1 January 2020 (regulation 12.3.2 of Annex VI). 

(AI) 4.1.2.2 Nitrogen oxide emissions from marine diesel engines (regulation 13 of Annex 
VI): 

(AI) 4.1.2.2.1 confirming that all marine diesel engines which are required to be certified are 
pre-certified in accordance with section 2.2 of the NOx Technical Code to the 
required Tier and installed in accordance with the approved duty cycle. 

(AI) 4.1.2.2.1.1 If engine parameter check method is used: 

(AI) 4.1.2.2.1.1.1 an onboard verification survey in accordance with section 6.2 of the NOx 
Technical Code. 

(AI) 4.1.2.2.1.2 If the simplified method is used: 

(AI) 4.1.2.2.1.2.1 an onboard verification survey in accordance with section 6.3 of the NOx 
Technical Code. 

(AI) 4.1.2.2.1.3 If direct measurement and monitoring method is used (for existing ships only): 

(AI) 4.1.2.2.1.3.1 an onboard verification survey, in accordance with section 6.4 of the NOx 
Technical Code. 
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(AI) 4.1.2.2.1.4 For marine diesel engines of an output more than 5,000 kW and a per cylinder 
displacement at or above 90 litres/cylinder installed on ships constructed 
between 1 January 1990 and 31 December 1999, check whether: 

.1      an approved method exists; 

.2      an approved method is not commercially available; or 

.3      that an approved method is installed and where this is the case, that there 
         is an approved method file, 

and apply the verification procedures as given in the approved method file. 

(AI) 4.1.2.3 Sulphur Oxides and Particulate Matter (regulation 14 of Annex VI): 

(AI) 4.1.2.3.1 confirming, if appropriate, that: 

.1 satisfactory arrangements are in place for using compliant fuel as 
required; or 

.2 satisfactory installation and operation of the fuel switching 
arrangements are in place when tanks are provided for different 
grades of fuel; or 

.3 satisfactory installation and operation of the exhaust gas cleaning 
system or other technological methods are examined, (regulation 4 of 
Annex VI). 

(AI) 4.1.2.4 Volatile Organic Compounds (regulation 15 of Annex VI) (if applicable): 

(AI) 4.1.2.4.1 confirming the satisfactory installation of the vapour collection piping; 

(AI) 4.1.2.4.2 confirming the satisfactory installation and operation of the means provided 
to eliminate the collection of condensation in the system, such as drains in 
low points of the line end; 

(AI) 4.1.2.4.3 confirming the satisfactory installation and operation of the isolation valves at 
the vapour manifolds; 

(AI) 4.1.2.4.4 confirming that the ends of each line are properly identified as vapour 
collection lines; 

(AI) 4.1.2.4.5 confirming that the vapour collection flanges are in accordance with the IMO 
guidelines and industrial standards. 

(AI) 4.1.2.5 Shipboard Incinerators (regulation 16 of Annex VI) (installed on or after 1 
January 2000): 

(AI) 4.1.2.5.1 confirming the satisfactory installation and operation of each incinerator; 
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(AI) 4.1.2.5.2 confirming that the manufacturer’s name, incinerator model number/type 
and capacity in heat units per hour is permanently marked on the incinerator. 

(AI) 4.1.3 For air pollution prevention the check that certificates and other relevant 
documentation have been placed on board should consist of: 

(AI) 4.1.3.1 the provision of (AA) 4.2.2.2 as applicable except (AA) 4.2.2.2.14. 

(AI) 4.1.4 For air pollution prevention the completion of the initial survey should 
consist of: 

(AI) 4.1.4.1 after satisfactory survey, issuing the International Air Pollution Prevention 
Certificate. 

(AA) 4.2 Annual surveys – see “General”, section 4.2 

(AA) 4.2.1 For air pollution prevention the examination of current certificates and other 
records should consist of: 

(AA) 4.2.1.1 checking the validity, as appropriate, of the Cargo Ship Safety Equipment 
Certificate, the Cargo Ship Safety Radio Certificate and the Cargo Ship 
Safety Construction Certificate or the Cargo Ship Safety Certificate; 

(AA) 4.2.1.2 checking the validity of the Safety Management Certificate (SMC) and that a 
copy of the Document of Compliance (DOC) is on board, where applicable; 

(AA) 4.2.1.3 checking the validity of the International Load Line Certificate or 
International Load Line Exemption Certificate; 

(AA) 4.2.1.4 checking the validity of the International Oil Pollution Prevention Certificate; 

(AA) 4.2.1.5 checking the certificates of class, if the ship is classed with a classification 
society; 

(AA) 4.2.1.6 checking, when appropriate, the validity of the International Certificate of 
Fitness for the Carriage of Dangerous Chemicals in Bulk or the Certificate 
of Fitness for the Carriage of Dangerous Chemicals in Bulk; 

(AA) 4.2.1.7 checking that the ship’s complement complies with the Minimum Safe 
Manning Document (SOLAS 74/88, regulation V/13(b)); 

(AA) 4.2.1.8 checking that the master, officers and ratings are certificated as required by 
the STCW Convention; 

(AA) 4.2.1.9 checking whether any new equipment has been fitted and, if so, confirming 
that it has been approved before installation and that any changes are 
reflected in the appropriate certificate. 
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(AA) 4.2.2 For air pollution prevention the annual survey should consist of the following: 

(AA) 4.2.2.1 General: 

(AA) 4.2.2.1.1 confirm that no changes have been made or any new equipment installed 
which would affect the validity of the certificate; 

(AA) 4.2.2.2 Documentation: 

(AA) 4.2.2.2.1 confirm that there is an Ozone Depleting Substances Record Book, if 
applicable (regulation 12.6 of Annex VI); 

(AA) 4.2.2.2.2 confirm that there are Engine International Air Pollution Prevention (EIAPP) 
Certificates for each marine diesel engine, required to be certified, as 
described in chapter 2.1 of the NOx Technical Code; 

(AA) 4.2.2.2.3 confirm that there is on board an approved Technical File for each marine 
diesel engine required to be certified; 

(AA) 4.2.2.2.4 confirm that there is a record book of engine parameters for each marine 
diesel engine required to be certified in the case where the engine parameter 
check method is used as a means of onboard NOx verification (NOx 
Technical Code, paragraph 6.2.3); 

(AA) 4.2.2.2.5 confirm that there is an approved onboard monitoring manual for each 
marine diesel engine required to be certified in the case where the direct 
measurement and monitoring method is to be used as a means of onboard 
NOx verification (NOx Technical Code, paragraph 6.4.17.1); 

(AA) 4.2.2.2.6 confirm that there are written procedures covering fuel change over, where 
applicable; 

(AA) 4.2.2.2.7 confirm that there is a record of fuel changeover, where applicable, and 
that this record should take the form of a log-book as prescribed by the 
Administration (regulation 14.6 of Annex VI)①; 

(AA) 4.2.2.2.8 confirm that there is for each Exhaust Gas Cleaning System (EGCS)-SOx 
either a SOx Emission Control Area (SECA②) Compliance Certificate for 
the EGCS-SOx, or an Onboard Monitoring Manual (OMM) as appropriate, 
plus in either cases a SECA Compliance Plan (regulation 4 of Annex VI) 
or approved documentation in respect of other technological means of 
achieving compliance; 

____________________
①    When not prescribed by the Administration, this information could be contained in the engine-room log-book, 
         the deck log-book, the official log-book, the oil record book or a separate log-book solely for this purpose. 
②    This will need to be updated when the exhaust gas cleaning system guidelines are updated to take into account 
         the revised Annex VI for consistency against for the terminology used in the revised guideline. 
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(AA) 4.2.2.2.9 confirm that there is a VOC Management Plan, if required (regulation 15.6 
of Annex VI); 

(AA) 4.2.2.2.10 confirm that there is a transfer procedure, if required, for the VOC collection 
system; 

(AA) 4.2.2.2.11 confirm that there is, if required, an IMO Type Approval Certificate for each 
incinerator on board (regulation 16.6.1 of Annex VI); 

(AA) 4.2.2.2.12 confirm that there is an instruction manual for each incinerator if required 
(regulation 16.7 of Annex VI); 

(AA) 4.2.2.2.13 confirm that records documenting training of the crew in operating each 
incinerator, if required; 

(AA) 4.2.2.2.14 confirm that there are the required bunker delivery notes on board and the 
required fuel oil samples are kept under the ships control (regulation 18 of 
Annex VI) or other relevant documentation. 

(AA) 4.2.2.3 Systems containing ozone-depleting substances, if fitted: 

(AA) 4.2.2.3.1 confirm that no new installation or equipment containing ozone depleting 
substances except those covered by (AA) 4.2.2.3.2 have been fitted to the 
ship after 19 May 2005 (regulation 12.3.1 of Annex VI); 

(AA) 4.2.2.3.2 confirm that no installations containing hydro-chlorofluocarbons have been 
fitted after 1 January 2020 (regulation 12.3.2); 

(AA) 4.2.2.3.3 examine externally any installation or equipment as far as practicable to 
ensure satisfactory maintenance and that there are no emissions of ozone-
depleting substances; 

(AA) 4.2.2.3.4 confirm through documentary evidence that there has been no deliberate 
emission of ozone-depleting substance. 

(AA) 4.2.2.4 Nitrogen oxide emissions from each diesel marine diesel engine: 

(AA) 4.2.2.4.1 confirm that each marine diesel engine has been operated as required in 
accordance with its applicable NOx emission limit(s); 

(AA) 4.2.2.4.2 confirm that no marine diesel engine been subject to major conversion in the 
intervening period; 

(AA) 4.2.2.4.3 if engine parameter check method is used: 

(AA) 4.2.2.4.3.1 review engine documentation contained in the Technical File and the record 
book of engine parameters to check, as far as practicable, engine rating, duty 
and limitation/restrictions as given in the Technical File; 
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(AA) 4.2.2.4.3.2 confirm that the engine has not undergone any modifications or adjustments 
outside the options and ranges permitted in the Technical File since the last 
survey; 

(AA) 4.2.2.4.3.3 conduct survey as detailed in the Technical File; 

(AA) 4.2.2.4.4 if the simplified method is used: 

(AA) 4.2.2.4.4.1 review engine documentation contained in the Technical File; 

(AA) 4.2.2.4.4.2 confirm that the test procedure is acceptable to the Administration; 

(AA) 4.2.2.4.4.3 confirm that the analysers, engine performance sensors, ambient condition 
measurement equipment, span check gases and other test equipment are the correct 
type and have been calibrated in accordance with the NOx Technical Code; 

(AA) 4.2.2.4.4.4 confirm that the correct test cycle, as defined in the engine’s Technical File, is 
used for this onboard confirmation test measurements; 

(AA) 4.2.2.4.4.5 ensure that a fuel sample is taken during the test and submitted for analysis; 

(AA) 4.2.2.4.4.6 witness the test and confirm that a copy of the test report has been submitted 
for approval on completion of the test; 

(AA) 4.2.2.4.5 if the direct measurement and monitoring method is used: 

(AA) 4.2.2.4.5.1 review the Technical File and the onboard monitoring manual that the 
arrangements are as approved; 

(AA) 4.2.2.4.5.2 the procedures to be checked in the direct monitoring and measure method 
and the data obtained as given in the approved onboard monitoring manual 
should be followed (NOx Technical Code 6.4.16.1); 

(AA) 4.2.2.4.6 for a marine diesel engine with an output of more than 5,000 kW and a 
per cylinder displacement at or above 90 litres/cylinder installed on ships 
constructed between 1 January 1990 and 31 December 1999, check whether: 

.1     an approved method exists; 

.2     an approved method is not commercially available; or 

.3     that an approved method is installed and where this is the case, that there 
        is an approved method file, 

and apply the verification procedures as given in the approved method file. 

(AA) 4.2.2.5 Sulphur Oxides and Particulate Matter: 

confirming, if appropriate, that: 
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.1           satisfactory arrangements are in place for using compliant fuel as 
required; or 

.2          satisfactory installation and operation of the fuel switching arrangements 
are in place when tanks are provided for different grades of fuel, including 
records of the changeover to and from low sulphur fuel during transit 
through an emission control area established for SOx and particulate matter 
control; or 

.3          satisfactory installation and operation of the exhaust gas cleaning 
system or other technological methods are examined, (regulation 4 of 
Annex VI). 

(AA) 4.2.2.6 Volatile Organic Compounds (VOCs): 

(AA) 4.2.2.6.1 confirm that the vapour collect system, if required, is maintained in accordance 
with its approved arrangement; 

(AA) 4.2.2.6.2 for ships carrying crude oil, confirm the VOC management plan has been 
implemented as appropriate. 

(AA) 4.2.2.7 Incineration: 

(AA) 4.2.2.7.1 confirm that prohibited materials have not been incinerated; 

(AA) 4.2.2.7.2 confirm that shipboard incineration of sewage sludge or sludge oil in boilers or 
marine power plants is not undertaken while the ship is inside ports, harbours 
or estuaries. 

(AA) 4.2.2.8 Incinerators (installed on or after 1 January 2000): 

(AA) 4.2.2.8.1 confirm that operators have been trained as required; 

(AA) 4.2.2.8.2 confirm from an external examination that each incinerator is in a generally 
satisfactory condition and free from leaks of gas or smoke; 

(AA) 4.2.2.8.3 confirm that combustion chamber outlet temperatures have been maintained as 
required; 

(AA) 4.2.2.8.4 confirm that each incinerator is maintained according to its approved 
arrangement. 

(AA) 4.2.3 Fuel Oil Quality: 

(AA) 4.2.3.1 confirm that Bunker Delivery Notes as required conform to the requirements 
of MARPOL Annex VI, Appendix V; 

(AA) 4.2.3.2 confirm that MARPOL samples as required are retained on board and labels 
duly completed or otherwise retained under the ship’s control; 

(AA) 4.2.3.3 confirm that documentation in lieu of that required by 4.2.3.1 or 4.2.3.2 is 
available on board.
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(AA) 4.2.4 For air pollution prevention the completion of the annual survey should consist 
of: 

(AA) 4.2.4.1 after a satisfactory survey, endorsing the International Air Pollution Prevention 
certificate; 

(AA) 4.2.4.2 if a survey shows that the condition of the ship or its equipment is 
unsatisfactory – see “General”, section 4.8. 

(AIn) 4.3 Intermediate surveys – see “General”, section 4.3 

(AIn) 4.3.1 For air pollution prevention the examination of current certificates and other 
records should consist of: 

(AIn) 4.3.1.1 the provisions of (AA) 4.2.1. 

(AIn) 4.3.2 For air pollution prevention the intermediate survey should consist of: 

(AIn) 4.3.2.1 the provisions of (AA) 4.2.2. 

(AIn) 4.3.3 For air pollution prevention the completion of the intermediate survey should 
consist of: 

(AIn) 4.3.3.1 after a satisfactory survey, endorsing the International Air Pollution Prevention 
Certificate; 

(AIn) 4.3.3.2 if a survey shows that the condition of the ship or its equipment is 
unsatisfactory see “General”, section 4.8. 

(AR) 4.4 Renewal surveys – see “General”, section 4.5 

(AR) 4.4.1 For air pollution prevention the examination of current certificates and other 
records should consist of: 

(AR) 4.4.1.1 the provisions of (AA) 4.2.1 except the validity of the International Air 
Pollution Prevention Certificate. 

(AR) 4.4.2 For air pollution prevention the renewal survey should consist of: 

(AR) 4.4.2.1 the provisions of (AA) 4.2.2; 

(AR) 4.4.2.2 for each incinerator the renewal survey should consist of; 

(AR) 4.4.2.2.1 confirming, if necessary by simulated test or equivalent, the satisfactory 
operation of the following alarms and safety devices. 

(AR) 4.4.3 For air pollution prevention the completion of the renewal survey should 
consist of:

(AR) 4.4.3.1 after satisfactory survey the International Air Pollution prevention Certificate 
should be issued.
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RESOLUTION MEPC.181(59)  
Adopted on 17 July 2009  

2009 GUIDELINES FOR PORT STATE CONTROL UNDER THE  
REVISED MARPOL ANNEX VI  

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 the 
international conventions for the prevention and control of marine pollution, 

RECALLING ALSO that MARPOL Annex VI entered into force on 19 May 2005, 

RECALLING FURTHER resolution MEPC.129(53) by which the Committee adopted the 
Guidelines for port State control for MARPOL Annex VI, 

NOTING that the revised MARPOL Annex VI was adopted by resolution MEPC.176(58) 
which is expected to enter into force on 1 July 2010, 

NOTING ALSO that articles 5 and 6 of the MARPOL Convention and regulations 10 and 
11 of MARPOL Annex VI provide control procedures to be followed by a Party to the 1997 Protocol 
with regard to foreign ships visiting its ports, 

RECOGNIZING the need to revise the Guidelines for port State control for MARPOL 
Annex VI, in accordance with provisions of the revised MARPOL Annex VI, 

HAVING CONSIDERED the 2009 Guidelines for port State control under the revised 
MARPOL Annex VI prepared by the Sub-Committee on Bulk Liquids and Gases at its thirteenth 
session and reviewed by the Sub-Committee on Flag State Implementation at its seventeenth session, 

1.          ADOPTS the 2009 Guidelines for port State control under the revised MARPOL Annex VI, as 
set out in the Annex to the present resolution; 

2.           INVITES Governments, when exercising port State control for the revised MARPOL Annex 
VI, to apply the revised Guidelines from 1 July 2010; and 

3.          AGREES that, at a later stage, the 2009 Guidelines be adopted as amendments to resolution 
A.787(19) on Procedures for port State control, as amended by resolution A.882(21). 
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ANNEX 

2009 GUIDELINES FOR PORT STATE CONTROL UNDER 
THE  REVISED MARPOL ANNEX VI 

Chapter 1 GENERAL 

1.1      This document is intended to provide basic guidance on the conduct of port State control 
inspections for compliance with MARPOL Annex VI (hereinafter referred to as “the Annex”) 
and afford consistency in the conduct of these inspections, the recognition of deficiencies and the 
application of control procedures. 

1.2 	 The regulations of MARPOL Annex VI contain the following compliance provisions: 

.1 	 an IAPP Certificate is required for all ships of 400 GT or above engaged in 
international voyages. Administrations may establish alternative appropriate measures 
to demonstrate the necessary compliance in respect of ships under 400 GT engaged 
in international voyages; 

.2 	 new installations which contain ozone depleting substances, other than 
hydro-chlorofluorocarbons, are prohibited on or after 19 May 2005.  Each ship 
which has rechargeable systems that contain ozone depleting substances is required 
to maintain an Ozone Depleting Substances Record Book; 

.3 	 in the case of the NOx controls, Tier I emission limits are applied to all applicable 
marine diesel engines over 130 kW installed on ships constructed on or after 1 
January 2000 and prior to 1 January 2011. 

Emission limits equivalent to Tier I may apply to marine diesel engines with a 
power output of more than 5,000 kW and a per cylinder displacement at or above 
90 litres installed on a ship constructed on or after 1 January 1990 but prior to 1 
January 2000 according to regulation VI/13.7. 

Tier II emission limits are applied to all applicable marine diesel engines over 130 
kW installed on ships constructed on or after 1 January 2011 and prior to 1 January 
2016. 

Subject to the review set forth in regulation 13.10, Tier III emission limits are 
applied to all applicable marine diesel engines over 130 kW installed on ships 
constructed on or after 1 January 2016. However, while these ships are operating 
outside of an Emission Control Area① established for NOx control, Tier II limits 
are applied. 

Marine diesel engines which are subject to major conversion are to be certified to 
the required Tier of control according to regulation VI/13.2; 

____________________
①  As of DD/MM/YYYY, there is no area designated as Emission Control Area under regulation VI/13. 
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.4 	 SOx and particulate matter control should be achieved by either: 

.1           the sulphur content of any fuel oil used on board ships, subject to the 
provisions of regulation VI/18.2, is required not to exceed the following 
limits: 

.1          4.50% m/m prior to 1 January 2012; 

.2          3.50% m/m on and after 1 January 2012; and 

.3          0.50% m/m on and after 1 January 2020, subject to the review set 
forth in regulations VI/14.8, VI/14.9 and VI/14.10. 

However, while ships are operating within an Emission Control Area established 
for SOx and particulate matter control, the sulphur content of fuel oil used on board 
ships is required not to exceed the following limits: 

.1          1.50% m/m prior to 1 July 2010; 

.2          1.00% m/m on and after 1 July 2010; and 

.3          0.10% m/m on and after 1 January 2015; 

or, 

.2          equivalent method as approved (regulation VI/4); 

.5           only those incinerators installed on or after 1 January 2000 are required to comply 
with the associated requirements (appendix IV to the Annex), however, the 
restrictions as to which materials may be incinerated apply to all incinerators; and 

.6           a tanker carrying crude oil is required to have on board and implement a VOC 
management plan approved by the Administration.  Tanker vapour emission control 
systems are only required where their fitting is specified by the relevant authority. 

1.3        Chapters 1 (General), 4 (Contravention and detention), 5 (Reporting requirements) and 6 (Review 
procedures) of the Procedures for Port State Control adopted by resolution A.787(19), as amended by 
resolution A.882(21), also apply to these Guidelines. 

Chapter 2 	 INSPECTIONS OF SHIPS REQUIRED TO CARRY THE IAPP CERTIFICATE 

2.1 	 Initial inspections 

2.1.1     On boarding and introduction to the master or responsible ship’s officer, the port State control 
officer (PSCO) should examine the following documents, where applicable: 

.1 	 the International Air Pollution Prevention Certificate(IAPP Certificate) (regulation 
VI/6), including its Supplement① ; 

____________________
①  Under regulation 6(2) of MARPOL Annex VI, a ship constructed before the date of entry into force of MARPOL 

Annex VI shall be issued with an International Air Pollution Prevention Certificate no later than the first 
scheduled dry-docking after the date of such entry into force, but in no case later than three years after this date. 
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.2 	 the Engine International Air Pollution Prevention Certificate (EIAPP Certificate) 
(paragraph 2.2 of the NOx Technical Code) including its Supplement, for each 
applicable marine diesel engine; 

.3 	 the Technical File (paragraph 2.3.4 of the NOx applicable Technical Code) for each 
marine diesel engine; 

 
.4 	 depending on the method used for demonstrating NOx applicable compliance for 

each marine diesel engine: 
  

.1 	 the Record Book of Engine Parameters for each marine diesel engine 
(paragraph 6.2.2.7 of the NOx Technical Code) demonstrating compliance 
with regulation VI/13 by means of the marine diesel engine parameter 
check method; or 

.2 	 documentation relating to the simplified measurement method; or 

.3 	 documentation related to the direct measurement and monitoring method; 

.5 	 the Approved Method File (regulation VI/13.7); 

.6 	 written procedures covering fuel oil change over operations where separate fuel oils 
are used in order to achieve compliance (regulation VI/14.6); 

.7 	 approved documentation relating to any installed exhaust gas cleaning systems, or 
equivalent means, to reduce SOx emissions (regulation VI/4); 

.8 	 the bunker delivery notes and associated samples or records thereof (regulation VI/18); 

 .9 	 the copy of the type approval certificate of any shipboard incinerator installed on or 
after 1 January 2000 (for the incinerators with capacities up to 1,500 kW) 
(resolutions MEPC.76(40) and MEPC.93(45)); 

.10 	 the Ozone Depleting Substances Record Book (regulation VI/12.6); 

.11 	 the VOC Management Plan (regulation VI/15.6); and 

.12 	 any notification to the ship’s flag Administration issued by the master or officer in 
charge of the bunker operation together with any available commercial documenta-
tion relevant to non-compliant bunker delivery. 

 
The PSCO should ascertain the date of ship construction and the date of installation of equipment on 
board which are subject to the provisions of the Annex, in order to confirm which regulations of the 
Annex are applicable. 

2.1.2     As a preliminary check, the IAPP Certificate’s validity should be confirmed by verifying that 
the Certificate is properly completed and signed and that required surveys have been performed. 
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2.1.3     Through examining the Supplement to the IAPP Certificate, the PSCO may establish how the 
ship is equipped for the prevention of air pollution. 

2.1.4    If the certificates and documents are valid and appropriate, and the PSCO’s general 
impressions and visual observations on board confirm a good standard of maintenance, the PSCO 
should generally confine the inspection to reported deficiencies, if any. 

2.1.5    In the case where the bunker delivery note or the representative sample as required by 
regulation VI/18 presented to the ship are not in compliance with the relevant requirements, 
the master or officer in charge of the bunker operation should have documented that through 
a Notification to the ship’s flag Administration with copies to the port Authority under whose 
jurisdiction the ship did not receive the required documentation pursuant to the bunkering operation 
and to the bunker deliverer. A copy should be retained on board the ship, together with any available 
commercial documentation, for the subsequent scrutiny of port State control. 

2.1.6    If, however, the PSCO’s general impressions or observations on board give clear grounds 
(see paragraph 2.1.7) for believing that the condition of the ship or its equipment do not correspond 
substantially with the particulars of the certificates or the documents, the PSCO should proceed to a 
more detailed inspection. 

2.1.7 	 “Clear grounds” to conduct a more detailed inspection include: 

.1 	 evidence that certificates required by the Annex are missing or clearly invalid; 

.2 	 evidence that documents required by the Annex are missing or clearly invalid; 

.3 	 the absence of principal equipment or arrangements specified in the certificates or 
documents; 

.4 	 the presence of equipment or arrangements not specified in the certificates or documents;  

.5 	 evidence from the PSCO’s general impressions or observations that serious deficiencies 
exist in the equipment or arrangements specified in the certificates or documents; 

.6 	 information or evidence that the master or crew are not familiar with essential 
shipboard operations relating to the prevention of air pollution, or that such 
operations have not been carried out; 

.7 	 evidence that the quality of fuel oil, delivered to and used on board the ship, appears 
to be substandard; or 

.8 	 receipt of a report or complaint containing information that the ship appears to be 
substandard. 	

	
2.2 	 More detailed inspections 	

2.2.1 	 The PSCO should verify that: 	

	 .1 	 there are effectively implemented maintenance procedures for the equipment 
containing ozone-depleting substances; and 

	 .2 	 there are no deliberate emissions of ozone-depleting substances. 
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2.2.2 	 In order to verify that each installed marine diesel engine with a power output of more 
than 130 kW is approved by the Administration in accordance with the NOx Technical Code and 
maintained appropriately, the PSCO should pay particular attention to the following: 

.1 	 examine such marine diesel engines to be consistent with the EIAPP Certificate and 
its Supplement, Technical File and, if applicable, Record Book of Engine 
Parameters or Onboard Monitoring Manual and related data; 

.2 	 examine marine diesel engines specified in the Technical Files to verify that no 
unapproved modifications, which may affect on NOx emission, have been made to 
the marine diesel engines;   

.3 	 examine marine diesel engines with a power output of more than 5,000 kW and a 
per cylinder displacement at or above 90 litres installed on a ship constructed on or 
after 1 January 1990 but prior to 1 January 2000 to verify that they are certified, if 
so required, in accordance with regulation VI/13.7;  

.4 	 in the case of ships constructed before 1 January 2000, verify that any marine diesel 
engine which has been subject to a major conversion, as defined in regulation 
VI/13, has been approved by the Administration; and 

.5 	 emergency marine diesel engines intended to be used solely in case of emergency 
are still in use for this purpose. 

2.2.3    The PSCO should check whether the quality of fuel oil used on board the ship conforms 
to the provisions of regulations VI/14 and VI/18①, taking into account appendix IV to the Annex. 
Furthermore, the PSCO should pay attention to the record required in regulation VI/14.6 in order to 
identify the sulphur content of fuel oil used while the ship is within an Emission Control Area under 
regulation VI/14.3, or that other equivalent approved means have been applied as required. 

2.2.4    If the ship is a tanker, as defined in regulation VI/2.21, the PSCO should verify that the 
vapour collection system approved by the Administration, taking into account MSC/Circ.585, is 
installed, if required under regulation VI/15. 
 
2.2.5    If the ship is a tanker carrying crude oil, the PSCO should verify that there is on board an 
approved VOC Management Plan. 

2.2.6      The PSCO should verify that prohibited materials are not incinerated. 

2.2.7    The PSCO should verify that shipboard incineration of sewage sludge or sludge oil in 
boilers or marine power plants is not undertaken while the ship is inside ports, harbours or estuaries 
(regulation VI/16.4). 

2.2.8      The PSCO should verify that the shipboard incinerator, if required by regulation VI/16.6.1, is 
approved by the Administration.  For these units, it should be verified that the incinerator is properly 
maintained, therefore the PSCO should examine whether: 
____________________

①  It should be noted that in the case where bunker delivery note or representative sample as required by regulation 
VI/18 are not in compliance with the relevant requirements, the master or crew should have documented that 
fact.  Where fuel oil supply was undertaken in a port under the jurisdiction of a Party to the 1997 Protocol, the 
PSCO should report that non-compliance to the appropriate authority responsible for the registration of fuel oil 
suppliers (regulation VI/18.10.1). 
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.1 	 the shipboard incinerator is consistent with the certificate of shipboard incinerator; 

.2 	 the operational manual, in order to operate the shipboard incinerator within the 
limits provided in appendix IV to the Annex, is provided; and 

.3 	 the combustion chamber flue gas outlet temperature is monitored as required 
(regulation VI/16.9). 

2.2.9     If there are clear grounds as defined in paragraph 2.1.6, the PSCO may examine operational 
procedures by confirming that: 

.1 	 the master or crew are familiar with the procedures to prevent emissions of 
ozone-depleting substances; 

.2 	 the master or crew are familiar with the proper operation and maintenance of marine 
diesel engines, in accordance with their Technical Files or Approved Method file, as 
applicable, and with due regard for Emission Control Areas for NOx control; 

.3 	 the master or crew have undertaken the necessary fuel oil changeover procedures, 
or equivalent, associated with demonstrating compliance within an Emission 
Control Area for SOx and particulate matter control;  

.4 	 the master or crew are familiar with the garbage screening procedure to ensure that 
prohibited garbage is not incinerated; 

.5 	 the master or crew are familiar with the operation of the shipboard incinerator, as 
required by regulation VI/16.6, within the limits provided in appendix IV to the 
Annex, in accordance with its operational manual;  

.6 	 the master or crew are familiar with the regulation of emissions of volatile organic 
compounds (VOCs), when the ship is in ports or terminals under the jurisdiction of 
a Party to the 1997 Protocol to MARPOL 73/78 in which VOCs emissions are to be 
regulated, and are familiar with the proper operation of a vapour collection system 
approved by the Administration (in case the ship is a tanker as defined in regulation 
VI/2.21); 

.7 	 the master or crew are familiar with the application of the VOC Management Plan, 
if applicable; and 

.8 	 the master or crew are familiar with bunker delivery procedures in respect of bunker 
delivery notes and retained samples as required by regulation VI/18. 

2.3 	 Detainable deficiencies 

2.3.1    In exercising his/her functions, the PSCO should use professional judgment to determine 
whether to detain the ship until any noted deficiencies are corrected or to allow it to sail with certain 
deficiencies which do not pose an unreasonable threat of harm to the marine environment. In doing 
this, the PSCO should be guided by the principle that the requirements contained in the Annex, with 
respect to the construction, equipment and operation of the ship, are essential for the protection of 
the marine environment and that departure from these requirements could constitute an unreasonable 
threat of harm to the marine environment. 
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2.3.2     In order to assist the PSCO in the use of these Guidelines, there follows a list of deficiencies, 
which are considered, taking into account the provisions of regulation VI/3, to be of such a serious 
nature that they may warrant the detention of the ship involved: 

.1 	 absence of valid IAPP Certificate, EIAPP Certificates or Technical Files①; 

.2 	 a marine diesel engine, with a power output of more than 130 kW, which is installed 
on board a ship constructed on or after 1 January 2000, or a marine diesel engine 
having undergone a major conversion on or after 1 January 2000, which does not 
comply with the NOx Technical Code or that does not comply with the relevant 
NOx emission limit; 

.3 	 a marine diesel engine, with a power output of more than 5,000 kW and a per 
cylinder displacement at or above 90 litres, which is installed on board a ship 
constructed on or after 1 January 1990 but prior to 1 January 2000, and an 
Approved Method for that engine has been certified by an Administration and was 
commercially available, for which an Approved Method is not installed after the 
first renewal survey specified in regulation VI/13.7.2; 

.4 	 depending on the method used for demonstrating SOx compliance, the sulphur 
content of any fuel oil being used on board exceeds 4.5% m/m prior to 1 January 
2012, 3.50% m/m on and after a January 2012 and 0.50% m/m on and after 1 
January 2020②, taking into account the provisions of regulation VI/18.2; 

.5 	 non-compliance with the relevant requirements while operating within an Emission 
Control Area for SOx and particulate matter control; 

.6 	 an incinerator installed on board the ship on or after 1 January 2000 does not comply 
with requirements contained in appendix IV to the Annex, or the standard 
specifications for shipboard incinerators developed by the Organization (resolutions 
MEPC.76(40) and MEPC.93(45)); 

.7 	 the master or crew are not familiar with essential procedures regarding the operation 
of air pollution prevention equipment as defined in paragraph 2.2.9 above. 

Chapter 3 	 INSPECTIONS OF SHIPS OF NON-PARTIES TO THE ANNEX AND OTHER 
SHIPS NOT REQUIRED TO CARRY THE IAPP CERTIFICATE 

3.1       As this category of ships is not provided with the IAPP Certificate, the PSCO should judge 
whether the condition of the ship and its equipment satisfies the requirements set out in the Annex. In 
this respect, the PSCO should take into account that, in accordance with article 5(4) of the MARPOL 
Convention, no more favourable treatment is to be given to ships of non-Parties. 

3.2       In all other respects the PSCO should be guided by the procedures for ships referred to in 
chapter 2 and should be satisfied that the ship and crew do not present a danger to those on board or 
an unreasonable threat of harm to the marine environment. 

3.3       If the ship has a form of certification other than the IAPP Certificate, the PSCO may take 
such documentation into account in the evaluation of the ship. 
____________________
①  Under regulation 6.2 of MARPOL Annex VI, a ship constructed before the date of entry into force of MARPOL 

Annex VI shall be issued with an International Air Pollution Prevention Certificate no later than the first 
scheduled dry-docking after the date of such entry into force, but in no case later than three years after this date. 

②  Or 2025, depending on the results of the review of regulation VI/14.1.3, as described in regulation VI/14.8. 
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RESOLUTION MEPC.182(59)  
Adopted on 17 July 2009  

2009 GUIDELINES FOR THE SAMPLING OF FUEL OIL FOR DETERMINATION  
OF COMPLIANCE WITH THE REVISED MARPOL ANNEX VI  

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, 

RECALLING ALSO that MARPOL Annex VI entered into force on 19 May 2005, 

RECALLING FURTHER resolution MEPC.96(47) by which the Committee adopted the 
Guidelines for the sampling of fuel oil for determination of compliance with Annex VI of MARPOL 
73/78, 

NOTING that the revised MARPOL Annex VI was adopted by resolution MEPC.176(58) 
which is expected to enter into force on 1 July 2010, 

NOTING ALSO that regulation 18.8.1 on fuel oil quality within the revised MARPOL 
Annex VI requires that the bunker delivery note shall be accompanied by a representative sample of 
the fuel oil delivered taking into account guidelines to be developed by the Organization, 

RECOGNIZING the need to amend the Guidelines for the sampling of fuel oil for 
determination of compliance with Annex VI of MARPOL 73/78, in accordance with provisions of 
the revised MARPOL Annex VI, 

HAVING CONSIDERED the amendments to Guidelines for the sampling of fuel oil for 
determination of compliance with Annex VI of MARPOL 73/78 prepared by the Sub-Committee on 
Bulk Liquids and Gases at its thirteenth session, 

1.        ADOPTS the 2009 Guidelines for the sampling of fuel oil for determination of compliance 
with the revised MARPOL Annex VI, as set out in the Annex to this resolution; 

2.          INVITES Governments to apply the Guidelines, as amended, from 1 July 2010; and 

3.          REVOKES the Guidelines adopted by resolution MEPC.96(47), as from this date. 
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ANNEX 

2009 GUIDELINES FOR THE SAMPLING OF FUEL OIL FOR DETERMINATION OF 
COMPLIANCE WITH THE REVISED MARPOL ANNEX VI 

1           Preface 

The primary objective of these Guidelines is to establish an agreed method to obtain a representative 
sample of the fuel oil for combustion purposes delivered for use on board ships. 

2           Introduction 

The basis for these Guidelines is regulation 18.5 of Annex VI to MARPOL 73/78, as amended by 
resolution MEPC.176(58), which provides that for each ship subject to regulations 5 and 6 of that 
Annex, details of fuel oil for combustion purposes delivered to, and used on board the ship, shall be 
recorded by means of a bunker delivery note which shall contain at least the information specified 
in appendix V to that Annex.  In accordance with regulation 18.8.1 of Annex VI, the bunker delivery 
note shall be accompanied by a representative sample of the fuel oil delivered.  This sample is to be 
used solely for determination of compliance with Annex VI of MARPOL 73/78. 

3           Definitions 

For the purpose of these Guidelines: 

3.1       Supplier’s representative is the individual from the bunker tanker who is responsible for the 
delivery and documentation or, in the case of deliveries direct from the shore to the ship, the person 
who is responsible for the delivery and documentation. 

3.2        Ship’s representative is the ship’s master or officer in charge who is responsible for receiving 
bunkers and documentation. 

3.3        Representative sample is a product specimen having its physical and chemical characteristics 
identical to the average characteristics of the total volume being sampled. 

3.4        Primary sample is the representative sample of the fuel delivered to the ship collected throughout 
the bunkering period obtained by the sampling equipment positioned at the bunker manifold of the 
receiving ship. 

3.5       Retained sample is the representative sample in accordance with regulation 18.8.1 of Annex 
VI to MARPOL 73/78, of the fuel delivered to the ship derived from the primary sample. 

4           Sampling methods 

4.1        The primary sample should be obtained by one of the following methods: 

.1         manual valve-setting continuous-drip sampler; or 

.2         time-proportional automatic sampler; or 

.3         flow-proportional automatic sampler. 
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4.2      Sampling equipment should be used in accordance with manufacturer’s instructions, or 
guidelines, as appropriate. 

5 	 Sampling and sample integrity 

5.1         A means should be provided to seal the sampling equipment throughout the period of supply. 

5.2 	 Attention should be given to: 

.1 	 the form of set up of the sampler; 

.2 	 the form of the primary sample container; 

.3 	 the cleanliness and dryness of the sampler and the primary sample container prior to use; 

.4 	 the setting of the means used to control the flow to the primary sample container; and 

.5 	 the method to be used to secure the sample from tampering or contamination during 
the bunker operation. 

5.3        The primary sample receiving container should be attached to the sampling equipment and sealed 
so as to prevent tampering or contamination of the sample throughout the bunker delivery period. 

6 	 Sampling location
 

For the purpose of these Guidelines a sample of the fuel delivered to the ship should be 
obtained at the receiving ship’s inlet bunker manifold and should be drawn continuously throughout 
the bunker delivery period.① 

7 	 Retained sample handling 

7.1 	 The retained sample container should be clean and dry. 

7.2        Immediately prior to filling the retained sample container, the primary sample quantity should 
be thoroughly agitated to ensure that it is homogeneous. 

7.3         The retained sample should be of sufficient quantity to perform the tests required but should 
not be less than 400 ml.  The container should be filled to 90% ± 5% capacity and sealed. 

8             Sealing of the retained sample 

8.1        Immediately following collection of the retained sample, a tamper proof security seal with 
a unique means of identification should be installed by the supplier’s representative in the presence 
of the ship’s representative.  A label containing the following information should be secured to the 
retained sample container: 
____________________
①  The phrase “be drawn continuously throughout the bunker delivery period” in paragraph 6 of the Guidelines 

should be taken to mean continuous collection of drip sample throughout the delivery of bunker fuel covering 
each bunker delivery note.  In case of receiving an amount of bunker fuel necessitating two or more delivery 
notes, the sampling work may be temporarily stopped to change primary sample container and then resumed as 
necessary. 
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.1         location at which, and the method by which, the sample was drawn; 

.2         date of commencement of delivery; 

.3         name of bunker tanker/bunker installation; 

.4         name and IMO number of the receiving ship; 

.5         signatures and names of the supplier’s representative and the ship’s representative;  

.6         details of seal identification; and 

.7         bunker grade. 

8.2      To facilitate cross-reference details of the seal, identification may also be recorded on the 
bunker delivery note. 

9           Retained sample storage 

9.1     The retained sample should be kept in a safe storage location, outside the ship’s 
accommodation, where personnel would not be exposed to vapours which may be released from the 
sample.  Care should be exercised when entering a sample storage location. 

9.2       The retained sample should be stored in a sheltered location where it will not be subject to 
elevated temperatures, preferably at a cool/ambient temperature, and where it will not be exposed to 
direct sunlight. 

9.3       Pursuant to regulation 18.8.1 of Annex VI of MARPOL 73/78, the retained sample should 
be retained under the ship’s control until the fuel oil is substantially consumed, but in any case for a 
period of not less than 12 months from the time of delivery. 

9.4         The ship’s master should develop and maintain a system to keep track of the retained samples. 
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RESOLUTION MEPC.183(59)  
Adopted on 17 July 2009  

2009 GUIDELINES FOR MONITORING THE WORLDWIDE AVERAGE  
SULPHUR CONTENT OF RESIDUAL FUEL OILS SUPPLIED FOR USE  

ON BOARD SHIPS 
 

THE MARINE ENVIRONMENT PROTECTION COMMITTEE, 

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

RECALLING ALSO that MARPOL Annex VI entered into force on 19 May 2005, 

RECALLING FURTHER resolution MEPC.82(43) by which the Committee adopted the 
Guidelines for monitoring the worldwide average sulphur content of residual fuel oils supplied for 
use on board ships, 

NOTING that the revised MARPOL Annex VI was adopted by resolution MEPC.176(58) 
which is expected to enter into force on 1 July 2010, 

NOTING ALSO that regulation 14.2 of the revised MARPOL Annex VI requires monitoring 
of the worldwide average sulphur content of residual fuel oil supplied for use on board ships, taking 
into account guidelines developed by the Organization, 

RECOGNIZING the need to revise the Guidelines for monitoring the worldwide average 
sulphur content of residual fuel oils supplied for use on board ships, in accordance with provisions of 
the revised MARPOL Annex VI, 

HAVING CONSIDERED the 2009 Guidelines for monitoring the worldwide average 
sulphur content of residual fuel oil supplied for use on board ships prepared by the Sub-Committee 
on Bulk Liquids and Gases at its thirteenth session, 

1.       ADOPTS the 2009 Guidelines for monitoring the worldwide average sulphur content of 
residual fuel oils supplied for use on board ships, as set out in the Annex to the present resolution; 

2.         URGES Member Governments and interested organizations to make available the resources 
and expertise necessary for the implementation of the Guidelines from 1 July 2010; and 

3.          REVOKES the Guidelines adopted by resolution MEPC.82(43), as from this date. 
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ANNEX 

2009 GUIDELINES FOR MONITORING THE WORLDWIDE AVERAGE SULPHUR 
CONTENT OF RESIDUAL FUEL OILS SUPPLIED FOR USE ON BOARD SHIPS 

Preface 

1          The primary objective of the Guidelines is to establish an agreed method to monitor the average 
sulphur content of residual fuel oils supplied for use on board ships. 

Introduction 

2         The basis for these Guidelines is provided in regulation 14.2 of Annex VI of MARPOL and in 
Conference Resolution 4 (in MP/CONF.3/35), on monitoring the worldwide average sulphur content 
of residual fuel oil supplied for use on board ships.  Among the emissions addressed by Annex VI are 
emissions resulting from the combustion of fuels containing sulphur.  An upper limit for the sulphur 
content of fuels was set and it was further decided to monitor the average sulphur content of fuel. 

3       The independent testing companies analyse over 100,000 samples annually, which cover 
between 25% and 35% of all deliveries.  From the data gathered by these testing services, the current 
average figures for the sulphur content of residual fuels can be derived.  These figures are publicized 
regularly and are currently in the order of 2.4% by mass①. 

Definitions 

4           For the purpose of these Guidelines the following definitions should apply: 

(1)        Residual fuel: 

Fuel oil for combustion purposes delivered to and used on board ships with a kinematic 
viscosity at 50˚C greater than or equal to 30.0 centistoke②. 

(2)        Provider of sampling and testing services: 

A company that, on a commercial basis, provides testing and sampling services of bunker 
fuels delivered to ships for the purpose of assessing quality parameters of these fuels, 
including the sulphur content. 

(3)        Reference value Aw: 

The value of the worldwide average sulphur content in residual fuel oils supplied for use on 
board ships, based on the first three years of data collected and as determined on the basis of 
paragraphs 4 and 5 of these Guidelines. 

____________________
①  See document MEPC 59/4/1. 
②   Reference is made to ISO Standard 8217, 2005. 
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Monitoring and calculation of yearly and three-year rolling average 

Monitoring 

5        Monitoring should be based on calculation of average sulphur content of residual fuels on 
the basis of sampling and testing by independent testing services.  Every year the average sulphur 
content of residual fuels should be calculated.  After three years the reference value for monitoring 
will be set as described in paragraph 11. 

Calculation of yearly average 

6          At the basis of monitoring is the calculation, on an annual basis, of the average sulphur content 
of residual fuel. 

7          The calculation of the average sulphur content is executed as follows:  

For a certain calendar year, the sulphur contents of the samples analysed (one sample for each 
delivery of which the sulphur content is determined by fuel oil analysis) are recorded.  The sulphur 
contents of the samples analysed are multiplied by the corresponding mass of fuel added up and then 
divided by the total mass of bunker analysed.  The outcome of that division is the average sulphur 
content of residual fuel for that year. 

8        As a basis for well-informed decisions a graphical representation of the distribution of the 
global sulphur content in residual fuels in terms of the % sulphur in increments of 0.5% sulphur 
plotted against the quantity of fuel associated with each incremental sulphur content range should be 
made available by 31 January of each year. 

9         The mathematical formula for the method of calculation described is given in the appendix to 
these Guidelines. 

Three-year rolling average 

10          A three-year rolling average should be calculated as follows: 

Acr = (Ac1 + Ac2 + Ac3)/3

in which: 

Acr                =  rolling average S-content of all deliveries tested over a three-year period 
Ac1, Ac2, Ac3  =  individual average S-contents of all deliveries tested for each year under 
                        consideration 

Acr is to be recalculated each year by adding the latest figure for Ac and deleting the oldest. 

Setting of the reference value 

11        The reference value of the world wide average sulphur content of residual fuel oils supplied 
for use on board ships should be Aw, where Aw = Acr as calculated in January of the year following 
the first three years in which data were collected on the basis of these Guidelines.  Aw should be 
expressed as a percentage. 

Providers of sampling and testing services 
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12        There are presently three providers of sampling and testing services under these Guidelines. 

13       Any additional providers of sampling and testing services will be approved by MEPC in 
accordance with the following criteria: 

.1 	 be subject to the approval of the Marine Environment Protection Committee, which 
should apply these criteria; 

.2 	 be provided with a technical and managerial staff of qualified professionals providing 
adequate geographical coverage and local representation to ensure quality services 
in a timely manner; 

.3 	 provide services governed by a documented Code of Ethics; 

.4 	 be independent as regards to commercial interest in the outcome of monitoring; 

.5 	 implement and maintain an internationally recognized quality system, certified by 
an independent auditing body, which ensures reproducibility and repeatability of 
services which are internally audited, monitored and carried out under controlled 
conditions; 

.6 	 take a significant number of samples on an annual basis for the purpose of globally 
monitoring average sulphur content of residual fuels. 

Standardized method of calculation 

14       Each of the providers of sampling and testing services should provide the necessary 
information for the calculation of the average sulphur content of the residual fuels to the Secretariat 
of IMO or another agreed third party on the basis of a mutually agreed format, approved by MEPC.  
This party will process the information and will provide the outcome in the agreed format to 
MEPC.  From the viewpoint of competitive positions the information involved should be considered 
sensitive. 
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RESOLUTION MEPC.184(59)  
Adopted on 17 July 2009 

 
2009 GUIDELINES FOR EXHAUST GAS CLEANING SYSTEMS  

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, 

RECALLING ALSO that MARPOL Annex VI entered into force on 19 May 2005, 

RECALLING FURTHER resolution MEPC.170(57) by which the Committee adopted the 
Guidelines for exhaust gas cleaning system, 

NOTING that the revised MARPOL Annex VI was adopted by resolution MEPC.176(58) 
which is expected to enter into force on 1 July 2010, 

NOTING ALSO that regulation 4 of the revised MARPOL Annex VI allows the use of an 
alternative compliance methods at least as effective in terms of emission reductions as that required 
by the revised MARPOL Annex VI, including any of the standards set forth in regulation 14, taking 
into account guidelines developed by the Organization, 

RECOGNIZING the need to revise the Guidelines for exhaust gas cleaning systems, in 
accordance with provisions of the revised MARPOL Annex VI, 

HAVING CONSIDERED the 2009 Guidelines for exhaust gas cleaning systems prepared by 
the Sub-Committee on Bulk Liquids and Gases at its thirteenth session, 

1.          ADOPTS the 2009 Guidelines for exhaust gas cleaning systems, as set out in the Annex to this 
resolution; 

2.           INVITES Governments to apply the 2009 Guidelines from 1 July 2010; 

3.           URGES Administrations to provide for collection of data under Appendix III; and 

4.           REVOKES the Guidelines adopted by resolution MEPC.170(57) as from 1 July 2010. 
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ANNEX 

2009 GUIDELINES FOR EXHAUST GAS CLEANING SYSTEMS  

1 	 INTRODUCTION 

1.1       Regulation 14 of Annex VI to MARPOL 73/78 requires ships to use fuel oil with a sulphur 
content not exceeding that stipulated in regulation 14.1 or 14.4.  Regulation 4 allows, with the 
approval of the Administration, the use of an alternative compliance method at least as effective 
in terms of emission reductions as that required by the Annex, including the standards set forth 
in regulation 14.  The Administration of a party should take into account any relevant guidelines 
developed by the Organization pertaining to alternatives provided for in regulation 4. 

1.2      Similar to a NOx emission reduction system, an EGC unit may be approved subject to 
periodic parameter and emission checks or the system may be equipped with a continuous emission 
monitoring system.  These Guidelines have been developed with the intention of being objective 
and performance oriented.  Furthermore, use of the SO2 (ppm)/CO2 (%) ratio method will simplify 
the monitoring of SOx emission and facilitate approval of an EGC unit.  See Appendix II for the 
rationale explaining the use of SO2 (ppm)/CO2 (%) as the basis for system monitoring. 

1.3        Compliance should be demonstrated on the basis of the SO2(ppm)/CO2(% v/v) ratio values. 

Table 1 
Fuel oil sulphur limits recorded in regulations 14.1 and 14.4 and corresponding emissions values 

Fuel Oil Sulphur Content (% m/m) Ratio Emission SO2(ppm)/CO2(% v/v) 

4.50 195.0 
3.50 151.7 
1.50 65.0 
1.00 43.3 
0.50 21.7 
0.10 4.3 

Note:  The use of the Ratio Emissions limits is only applicable when using petroleum based Distillate or Residual 
            Fuel Oils.  See Appendix II for application of the ratio method. 

1.4        These Guidelines are recommendatory in nature; however, Administrations are invited to base 
their implementation on these Guidelines. 

2 	 GENERAL 

2.1 	 Purpose 

2.1.1    The purpose of these Guidelines is to specify the requirements for the testing, survey 
certification and verification of exhaust gas cleaning (EGC) systems under regulation 4 to ensure 
that they provide effective equivalence to requirements of regulations 14.1 and 14.4 of Annex VI of 
MARPOL 73/78. 

2.1.2    The Guidelines permit two schemes; Scheme A (Unit Certification with Parameter and 
Emission Checks, and Scheme B (Continuous Emission Monitoring with Parameter Checks). 
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2.1.3    For ships which are to use an exhaust gas cleaning system in part or in total in order to 
comply with regulations 14.1 and/or 14.4 of MARPOL Annex VI there should be an approved SOx 
Emissions Compliance Plan (SECP). 

2.2        Application 

2.2.1    These Guidelines apply to any EGC unit as fitted to fuel oil combustion machinery, excluding 
shipboard incinerators, installed on board a ship. 

2.3        Definitions and Required Documents 

Fuel oil combustion unit Any engine, boiler, gas turbine, or other fuel oil fired equipment, excluding shipboard 
incinerators 

EGC Exhaust gas cleaning 
SOx  Sulphur oxides 
SO2  Sulphur dioxide 
CO2  Carbon dioxide 
UTC Universal Time Co-ordinated 

Certified Value 
The SO2/CO2 ratio specified by the manufacturer that the EGC unit is certified 
as meeting when operating on a continuous basis on the manufacturers specified 
maximum fuel sulphur content 

In situ Sampling directly within an exhaust gas stream 
MCR Maximum Continuous Rating 

Load Range Maximum rated power of diesel engine or maximum steaming rate of the boiler 

SECP SOx Emissions Compliance Plan 
SECC SOx Emissions Compliance Certificate 
ETM-A EGC system – Technical Manual for Scheme A 
ETM-B EGC system –  Technical Manual for Scheme B 
OMM Onboard Monitoring Manual 

EGC Record Book A record of the EGC unit in-service operating parameters, component adjustments, 
maintenance and service records as appropriate 

Document Scheme A Scheme B 

SECP X X 
SECC X 
ETM Scheme A X 
ETM Scheme B X 
OMM X X 
EGC Record Book or Electronic 
Logging System 

X X 

3           SAFETY NOTE 
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3.1        Due attention is to be given to the safety implications related to the handling and proximity of 
exhaust gases, the measurement equipment and the storage and use of pressurized containers of pure 
and calibration gases.  Sampling positions and permanent access platforms should be such that this 
monitoring may be performed safely.  In locating discharge outlet of washwater used in the EGC 
unit, due consideration should be given to the location of the ship’s seawater inlet.  In all operating 
conditions the pH should be maintained at a level that avoids damage to the vessel’s anti-fouling 
system, the propeller, rudder and other components that may be vulnerable to acidic discharges, 
potentially causing accelerated corrosion of critical metal components. 

4 	 SCHEME A – EGC SYSTEM APPROVAL, SURVEY AND CERTIFICATION USING 
PARAMETER AND EMISSION CHECKS 

4.1 	 Approval of EGC systems 

4.1.1 	 General 

	 Options under Scheme A of these Guidelines provide for: 

	 a) 	  Unit approval; 
              b)            Serially manufactured units; 
              c)            Production range approval. 

4.1.2 	 Unit approval 

4.1.2.1   An EGC unit should be certified as capable of meeting the limit value, (the Certified Value), 
specified by the manufacturer (e.g., the emission level the unit is capable of achieving on a 
continuous basis) with fuel oils of the manufacturer’s specified maximum % m/m sulphur content 
and for the range of operating parameters, as listed in 4.2.2.1(b), for which they are to be approved. 
The Certified Value should at least be suitable for ship operations under requirements given by 
MARPOL Annex VI regulations 14.1 and/or 14.4. 

4.1.2.2   Where testing is not to be undertaken with fuel oils of the manufacturer’s specified 
maximum % m/m sulphur content, the use of two test fuels with a lower % m/m sulphur content is 
permitted.  The two fuels selected should have a difference in % m/m sulphur content sufficient to 
demonstrate the operational behaviour of the EGC unit and to demonstrate that the Certified Value 
can be met if the EGC unit were to be operated with a fuel of the manufacturer’s specified maximum 
% m/m sulphur content.  In such cases a minimum of two tests, in accordance with section 4.3 as 
appropriate, should be performed.  These need not be sequential and could be undertaken on two 
different, but identical, EGC units. 

4.1.2.3   The maximum and, if applicable, minimum exhaust gas mass flow rate of the unit should be 
stated. The effect of variation of the other parameters defined in 4.2.2.1(b) should be justified by the 
equipment manufacturer.  The effect of variations in these factors should be assessed by testing or 
otherwise as appropriate.  No variation in these factors, or combination of variations in these factors, 
should be such that the emission value of the EGC unit would be in excess of the Certified Value. 

4.1.2.4   Data obtained in accordance with this section should be submitted to the Administration for 
approval together with the ETM-A. 

4.1.3    Serially manufactured units 
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In the case of nominally similar EGC units of the same mass flow ratings as that certified under 4.1.2, 
and to avoid the testing of each EGC unit, the equipment manufacturer may submit, for acceptance 
by the Administration, a conformity of production arrangement.  The certification of each EGC 
unit under this arrangement should be subject to such surveys that the Administration may consider 
necessary as to assure that each EGC unit has an emission value of not more than the Certified Value 
when operated in accordance with the parameters defined in 4.2.2.1(b). 

4.1.4    Product range approval 

4.1.4.1   In the case of an EGC unit of the same design, but of different maximum exhaust gas mass 
flow capacities, the Administration may accept, in lieu of tests on an EGC unit of all capacities in 
accordance with section 4.1.2, tests of EGC systems of three different capacities provided that the 
three tests are performed at intervals including the highest, lowest and one intermediate capacity 
rating within the range. 

4.1.4.2   Where there are significant differences in the design of EGC units of different capacities, this 
procedure should not be applied unless it can be shown, to the satisfaction of the Administration, that in 
practice those differences do not materially alter the performance between the various EGC unit types. 

4.1.4.3   For EGC units of different capacities, the sensitivity to variations in the type of combustion 
machinery to which they are fitted should be detailed together with sensitivity to the variations in the 
parameters listed in 4.2.2.1(b).  This should be on the basis of testing, or other data as appropriate. 

4.1.4.4   The effect of changes of EGC unit capacity on washwater characteristics should be detailed. 

4.1.4.5   All supporting data obtained in accordance with this section, together with the ETM-A for 
each capacity unit, should be submitted to the Administration for approval. 

4.2        Survey and certification 

4.2.1     Procedures for the certification of an EGC unit 

4.2.1.1   In order to meet the requirements of 4.1 either prior to, or after installation on board, each 
EGC unit should be certified as meeting the Certified Value specified by the manufacturer (e.g., the 
emission level the unit is capable of achieving on a continuous basis) under the operating conditions 
and restrictions as given by the EGC Technical Manual (ETM-A) as approved by the Administration. 

4.2.1.2   Determination of the Certified Value should be in accordance with the provisions of these 
Guidelines. 

4.2.1.3   Each EGC unit meeting the requirements of 4.2.1.1 should be issued with a SECC by the 
Administration.  The form of the SECC is given in Appendix I. 

4.2.1.4   Application for an SECC should be made by the EGC system manufacturer, shipowner or 
other party. 

4.2.1.5   Any subsequent EGC units of the same design and rating as that certified under 4.2.1.1 may 
be issued with an SECC by the Administration without the need for testing in accordance with 4.2.1.1 
subject to section 4.1.3 of these Guidelines. 

4.2.1.6   EGC units of the same design, but with ratings different from that certified under 4.2.1.1 
may be accepted by the Administration subject to section 4.1.4 of these Guidelines. 
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4.2.1.7   EGC units which treat only part of the exhaust gas flow of the uptake in which they are fitted 
should be subject to special consideration by the Administration to ensure that under all defined 
operating conditions that the overall emission value of the exhaust gas down stream of the system is 
no more than the Certified Value. 

4.2.2 	 EGC System Technical Manual “Scheme A” (ETM-A). 

4.2.2.1   Each EGC unit should be supplied with an ETM-A provided by the manufacturer.  This 
ETM-A should, as a minimum, contain the following information: 

(a)	 the identification of the unit (manufacturer, model/type, serial number and other 
details as necessary) including a description of the unit and any required ancillary 
systems; 

(b) 	 the operating limits, or range of operating values, for which the unit is certified. 
These should, as a minimum, include: 

(i) 	 maximum and, if applicable, minimum mass flow rate of exhaust gas; 

(ii) 	 the power, type and other relevant parameters of the fuel oil combustion 
unit for which the EGC unit is to be fitted.  In the cases of boilers, the 
maximum air/fuel ratio at 100% load should also be given.  In the cases of 
diesel engines whether the engine is of 2 or 4-stroke cycle; 

(iii) 	 maximum and minimum washwater flow rate, inlet pressures and minimum 
inlet water alkalinity (ISO 9963-1-2);  

(iv) 	 exhaust gas inlet temperature ranges and maximum and minimum exhaust 
gas outlet temperature with the EGC unit in operation; 

(v) 	 exhaust gas differential pressure range and the maximum exhaust gas inlet 
pressure with the fuel oil combustion unit operating at MCR or 80% of 
power rating whichever is appropriate; 

(vi)	 salinity levels or fresh water elements necessary to provide adequate 
neutralizing agents; and 

(vii) 	 other factors concerning the design and operation of the EGC unit relevant 
to achieving a maximum emission value no higher than the Certified Value; 

(c) 	 any requirements or restrictions applicable to the EGC unit or associated equipment 
necessary to enable the unit to achieve a maximum emission value no higher than 
the Certified Value; 

(d) 	 maintenance, service or adjustment requirements in order that the EGC unit can 
continue to achieve a maximum emission value no higher than the Certified Value. 
The maintenance, servicing and adjustments should be recorded in the EGC Record 
Book; 

(e) 	 corrective actions in case of exceedances of the applicable maximum allowable 
SO2/CO2 ratio, or wash water discharge criteria;  
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(f) 	 a verification procedure to be used at surveys to ensure that its performance is 
maintained and that the unit is used as required (see section 4.4); 

(g) 	 through range performance variation in washwater characteristics; 

(h) 	 design requirements of the washwater system; and 

(i) 	 the SECC. 

4.2.2.2   The ETM-A should be approved by the Administration. 

4.2.2.3   The ETM-A should be retained on board the ship onto which the EGC unit is fitted.  The 
ETM-A should be available for surveys as required. 

4.2.2.4   Amendments to the ETM-A which reflect EGC unit changes that affect performance with 
respect to emissions to air and/or water should be approved by the Administration.  Where additions, 
deletions or amendments to the ETM-A are separate to the ETM-A as initially approved, they should 
be retained with the ETM-A and should be considered as part of the ETM-A. 

4.2.3     In service surveys 

4.2.3.1   The EGC unit should be subject to survey on installation and at Initial, Annual/Intermediate 
and Renewals Surveys by the Administration. 

4.2.3.2   In accordance with MARPOL Annex VI regulation 10, EGC units may also be subject to 
inspection by port State control. 

4.2.3.3   Prior to use each EGC unit should be issued with an SECC by the Administration. 

4.2.3.4   Following the installation survey as required by 4.2.3.1, section 2.6 of the Supplement to the 
ship’s International Air Pollution Certificate should be duly completed. 

4.3        Emission limits 

4.3.1     Each EGC unit should be capable of reducing emissions to equal to or less than the Certified 
Value at any load point when operated in accordance with the criteria as given within 4.2.2.1(b), as 
specified in paragraphs 4.3.2 to 4.3.5 of these Guidelines, and as excepted in paragraph 4.3.7. 

4.3.2    EGC units fitted to main propulsion diesel engines should meet the requirements of 4.3.1 at 
all loads between 25-100% of the load range of the engines to which they are fitted. 

4.3.3     EGC units fitted to auxiliary diesel engines should meet the requirements of 4.3.1 at all loads 
between 10-100% of the load range of the engines to which they are fitted. 

4.3.4     EGC units fitted to diesel engines which supply power for both main propulsion and auxiliary 
purposes should meet the requirements of 4.3.3. 

4.3.5    EGC units fitted to boilers should meet the requirements of 4.3.1 at all loads between 
10-100% of the load range (steaming rates) or, if the turn down ratio is smaller, over the actual load 
range of the boilers to which they are fitted. 
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4.3.6     In order to demonstrate performance, emission measurements should be undertaken, with 
the agreement of the Administration, at a minimum of four load points.  One load point should be 
at 95-100% of the maximum exhaust gas mass flow rate for which the unit is to be certified.  One 
load point should be within ± 5% of the minimum exhaust gas mass flow rate for which the unit 
is to be certified. The other two load points should be equally spaced between the maximum and 
minimum exhaust gas mass flow rates.  Where there are discontinuities in the operation of the system 
the number of load points should be increased, with the agreement of the Administration, so that it 
is demonstrated that the required performance over the stated exhaust gas mass flow rate range is 
retained.  Additional intermediate load points should be tested if there is evidence of an emission 
peak below the maximum exhaust gas mass flow rate and above, if applicable, the minimum exhaust 
gas flow rate.  These additional tests should be sufficient number as to establish the emission peak 
value. 

4.3.7     For loads below those specified in 4.3.2 to 4.3.5, the EGC unit should continue in operation. 
In those cases where the fuel oil combustion equipment may be required to operate under idling 
conditions, the SO2 emission concentration (ppm) at standardized O2 concentration (15.0% diesel 
engines, 3.0% boilers) should not exceed 50 ppm. 

4.4        Onboard procedures for demonstrating compliance 

4.4.1     For each EGC unit, the ETM-A should contain a verification procedure for use at surveys as 
required.  This procedure should not require specialized equipment or an in-depth knowledge of the 
system.  Where particular devices are required they should be provided and maintained as part of the 
system.  The EGC unit should be designed in such a way as to facilitate inspection as required.  The 
basis of this verification procedure is that if all relevant components and operating values or settings 
are within those as approved, then the performance of the EGC system is within that required without 
the need for actual exhaust emission measurements.  It is also necessary to ensure that the EGC unit 
is fitted to a fuel oil combustion unit for which it is rated – this forms part of the SECP.  A Technical 
File related to an EIAPP certificate, if available, or an Exhaust Gas Declaration issued by the engine 
maker or designer or another competent party or a Flue Gas Declaration issued by the boiler maker 
or designer or another competent party serves this purpose to the satisfaction of the Administration. 

4.4.2    Included in the verification procedure should be all components and operating values or 
settings which may affect the operation of the EGC unit and its ability to meet the Certified Value. 

4.4.3    The verification procedure should be submitted by the EGC system manufacturer and approved 
by the Administration. 

4.4.4     The verification procedure should cover both a documentation check and a physical check of 
the EGC unit. 

4.4.5    The Surveyor should verify that each EGC unit is installed in accordance with the ETM-A 
and has an SECC as required. 

4.4.6     At the discretion of the Administration, the Surveyor should have the option of checking one 
or all of the identified components, operating values or settings.  Where there is more than one EGC 
unit, the Administration may, at its discretion, abbreviate or reduce the extent of the survey on board, 
however, the entire survey should be completed for at least one of each type of EGC unit on board 
provided that it is expected that the other EGC units perform in the same manner. 
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4.4.7    The EGC unit should include means to automatically record when the system is in use. This 
should automatically record, at least at the frequency specified in paragraph 5.4.2, as a minimum, 
washwater pressure and flow rate at the EGC unit’s inlet connection, exhaust gas pressure before and 
pressure drop across the EGC unit, fuel oil combustion equipment load, and exhaust gas temperature 
before and after the EGC unit.  The data recording system should comply with the requirements of 
sections 7 and 8.  In case of a unit consuming chemicals at a known rate as documented in ETM-A, 
records of such consumption in the EGC Record Book also serves this purpose. 

4.4.8     Under Scheme A, if a continuous exhaust gas monitoring system is not fitted, it is recommended 
that a daily spot check of the exhaust gas quality in terms of SO2 (ppm)/CO2 (%) ratio, is used to 
verify compliance in conjunction with parameter checks stipulated in 4.4.7.  If a continuous exhaust 
gas monitoring system is fitted, only daily spot checks of the parameters listed in paragraph 4.4.7 
would be needed to verify proper operation of the EGC unit. 

4.4.9    If the EGC system manufacturer is unable to provide assurance that the EGC unit will meet 
the Certified Value or below between surveys, by means of the verification procedure stipulated 
in 4.4.1, or if this requires specialist equipment or in-depth knowledge, it is recommended that 
continuous exhaust gas monitoring of each EGC unit be used, Scheme B, to assure compliance with 
regulations 14.1 and/or 14.4. 

4.4.10    An EGC Record Book should be maintained by the shipowner recording maintenance and 
service of the unit including like-for-like replacement.  The form of this record should be submitted 
by the EGC system manufacturer and approved by the Administration.  This EGC Record Book 
should be available at surveys as required and may be read in conjunction with engine-room log-books 
and other data as necessary to confirm the correction operation of the EGC unit. Alternatively, this 
information should be recorded in the vessel’s planned maintenance record system as approved by 
the Administration. 

5 	 SCHEME B – EGC SYSTEM APPROVAL, SURVEY AND CERTIFICATION USING 
CONTINUOUS MONITORING OF SOx EMISSIONS 

5.1 	 General 

This Scheme should be used to demonstrate that the emissions from a fuel oil combustion unit fitted 
with an EGC will, with that system in operation, result in the required emission value (e.g., as stated 
in the SECP) or below at any load point, including during transient operation and thus compliance 
with the requirements of regulations 14.1 and/or 14.4 of MARPOL Annex VI. 

5.2 	 Approval 

Compliance demonstrated in service by continuous exhaust gas monitoring.  Monitoring system 
should be approved by the Administration and the results of that monitoring available to the 
Administration as necessary to demonstrate compliance as required. 

5.3 	 Survey and certification 

5.3.1     The monitoring system of the EGC system should be subject to survey on installation and at 
Initial, Annual/Intermediate and Renewals Surveys by the Administration. 

5.3.2     In accordance with regulation 10 of MARPOL Annex VI monitoring systems of EGC units 
may also be subject to inspection by port State control. 
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5.3.3    In those instances where an EGC system is installed, section 2.6 of the Supplement to the 
ship’s International Air Pollution Prevention Certificate should be duly completed. 

5.4 	 Calculation of emission rate 

5.4.1      Exhaust gas composition in terms of SO2 (ppm)/CO2 (%) should be measured at an appropriate 
position after the EGC unit and that measurement should be in accordance with the requirements of 
section 6 as applicable. 

5.4.2     SO2 (ppm) and CO2 (%) to be continuously monitored and recorded onto a data recording and 
processing device at a rate which should not be less than 0.0035 Hz. 

5.4.3      If more than one analyser is to be used to determine the SO2/CO2 ratio, these should be tuned 
to have similar sampling and measurement times and the data outputs aligned so that the SO2/CO2 
ratio is fully representative of the exhaust gas composition. 

5.5 	 Onboard procedures for demonstrating compliance with emission limit 

5.5.1 	 The data recording system should comply with the requirements of sections 7 and 8. 

5.5.2     Daily spot checks of the parameters listed in paragraph 4.4.7 are needed to verify proper 
operation of the EGC unit and should be recorded in the EGC Record Book or in the engine-room 
logger system. 

5.6 	 EGC System Technical Manual “Scheme B” (ETM-B) 

5.6.1    Each EGC unit should be supplied with an ETM-B provided by the Manufacturer.  This 
ETM-B should, as a minimum, contain the following information: 

(a)	 the identification of the unit (manufacturer, model/type, serial number and other 
details as necessary) including a description of the unit and any required ancillary 
systems; 

(b) 	 the operating limits, or range of operating values, for which the unit is certified. 
These should, as a minimum, include: 

(i) 	 maximum and, if applicable, minimum mass flow rate of exhaust gas; 

(ii) 	 the power, type and other relevant parameters of the fuel oil combustion 
unit for which the EGC unit is to be fitted.  In the cases of boilers, the 
maximum air/fuel ratio at 100% load should also be given.  In the cases of 
diesel engines whether the engine is of 2 or 4-stroke cycle; 

(iii) 	 maximum and minimum washwater flow rate, inlet pressures and minimum 
inlet water alkalinity (ISO 9963-1-2); 

(iv) 	 exhaust gas inlet temperature ranges and maximum and minimum exhaust 
gas outlet temperature with the EGC unit in operation; 

(v) 	 exhaust gas differential pressure range and the maximum exhaust gas inlet 
pressure with the fuel oil combustion unit operating at MCR or 80% of 
power rating whichever is appropriate; 
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(vi)	 salinity levels or fresh water elements necessary to provide adequate 
neutralizing agents; and 

(vii)	 other parameters as necessary concerning the operation of the EGC unit; 

(c) 	 any requirements or restrictions applicable to the EGC unit or associated equipment; 

(d) 	 corrective actions in case of exceedances of the applicable maximum allowable 
SO2/CO2 ratio, or washwater discharge criteria; 

(e) 	 through range performance variation in washwater characteristics;  

(f) 	 design requirements of the washwater system. 

5.6.2 	 The ETM-B should be approved by the Administration. 

5.6.3    The ETM-B should be retained on board the ship onto which the EGC unit is fitted. The 
ETM-B should be available for surveys as required. 

5.6.4     Amendments to the ETM-B which reflect EGC unit changes that affect performance with 
respect to emissions to air and/or water should be approved by the Administration.  Where additions, 
deletions or amendments to the ETM-B are separate to the ETM-B as initially approved, they should 
be retained with the ETM-B and should be considered as part of the ETM-B. 

6 	 EMISSION TESTING 

6.1         Emission testing should follow the requirements of the NOx Technical Code 2008, chapter 5, 
and associated Appendices, except as provided for in these Guidelines. 

6.2      CO2 should be measured on a dry basis using an analyser operating on non-dispersive 
infra-red (NDIR) principle.  SO2 should be measured on a dry or wet basis using analysers operating 
on non-dispersive infra-red (NDIR) or non-dispersive ultra-violet (NDUV) principles and with 
additional equipment such as dryers as necessary.  Other systems or analyser principles may be 
accepted, subject to the approval of the Administration, provided they yield equivalent or better 
results to those of the equipment referenced above. 

6.3         Analyser performance should be in accordance with the requirements of Appendix III sections 
1.6 to 1.10 of the NOx Technical Code 2008. 

6.4       An exhaust gas sample for SO2 should be obtained from a representative sampling point 
downstream of the EGC unit. 

6.5 	  SO2 and CO2 should be monitored using either in situ or extractive sample systems. 

6.6        Extractive exhaust gas samples for SO2 determination should be maintained at a sufficient 
temperature to avoid condensed water in the sampling system and hence loss of SO2. 

6.7        If an extractive exhaust gas sample for determination needs to be dried prior to analysis it 
should be done in a manner that does not result in loss of SO2 in the sample as analysed. 

6.8         Where SO2 is measured by an in situ system, the water content in the exhaust gas stream at 
that point is also to be determined in order to correct the reading to a dry basis value. 
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6.9      In justified cases where the CO2 concentration is reduced by the EGC unit, the CO2 
concentration can be measured at the EGC unit inlet, provided that the correctness of such a 
methodology can be clearly demonstrated. 

7 	 DATA RECORDING AND PROCESSING DEVICE 

7.1        The recording and processing device should be of robust, tamper-proof design with read-only 
capability. 

7.2         The recording and processing device should record the data required by sections 4.4.7, 5.4.2, 
and 10.3 against UTC and ships position by a Global Navigational Satellite System (GNSS). 

7.3       The recording and processing device should be capable of preparing reports over specified 
time periods. 

7.4         Data should be retained for a period of not less than 18 months from the date of recording. If 
the unit is changed over that period, the shipowner should ensure that the required data is retained on 
board and available as required. 

7.5        The device should be capable of downloading a copy of the recorded data and reports in a 
readily useable format.  Such copy of the data and reports should be available to the Administration 
or port State authority as requested. 

8 	 ONBOARD MONITORING MANUAL (OMM) 

8.1        An OMM should be prepared to cover each EGC unit installed in conjunction with fuel oil 
combustion equipment, which should be identified, for which compliance is to be demonstrated. 

8.2 	 The OMM should, as a minimum, include: 

(a) 	 the sensors to be used in evaluating EGC system performance and washwater 
monitoring, their service, maintenance and calibration requirements; 

(b) 	 the positions from which exhaust emission measurements and washwater monitoring 
are to be taken together with details of any necessary ancillary services such 
as sample transfer lines and sample treatment units and any related service or 
maintenance requirements; 

(c) 	 the analysers to be used, their service, maintenance, and calibration requirements; 

(d) 	 analyser zero and span check procedures; and 

(e) 	 other information or data relevant to the correct functioning of the monitoring systems 
or its use in demonstrating compliance. 

8.3 	 The OMM should specify how the monitoring is to be surveyed. 

8.4 	 The OMM should be approved by the Administration. 

9 	 SHIP COMPLIANCE 

9.1 	 SOx Emissions Compliance Plan (SECP) 
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9.1.1    For all ships which are to use an EGC unit, in part or in total, in order to comply with the 
requirements of regulations 14.1 and 14.4 of MARPOL Annex VI there should be an SECP for the 
ship, approved by the Administration. 

9.1.2   The SECP should list each item of fuel oil combustion equipment which is to meet the 
requirements for operating in accordance with the requirements of regulations 14.1 and/or 14.4. 

9.1.3     Under Scheme A, the SECP should present how continuous monitoring data will demonstrate 
that the parameters in paragraph 4.4.7 are maintained within the manufacturer’s recommended 
specifications.  Under Scheme B, this would be demonstrated using daily recordings of key parameters. 

9.1.4     Under Scheme B, the SECP should present how continuous exhaust gas emissions monitoring 
will demonstrate that the ship total SO2 (ppm)/CO2 (%) ratio is comparable to the requirements of 
regulation 14.1 and/or 14.4 or below as prescribed in paragraph 1.3.  Under Scheme A, this would be 
demonstrated using daily exhaust gas emission recordings. 

9.1.5    There may be some equipment such as small engines and boilers to which the fitting of 
EGC units would not be practical, particularly where such equipment is located in a position remote 
from the main machinery spaces.  All such fuel oil combustion units should be listed in the SECP. 
For these fuel oil combustion units which are not to be fitted with EGC units, compliance may be 
achieved by means of regulations 14.1 and/or 14.4 of MARPOL Annex VI. 

9.2 	 Demonstration of Compliance 

9.2.1 	 Scheme A 

9.2.1.1   The SECP should refer to, not reproduce, the ETM-A, EGC Record Book or Engine-Room 
logger system and OMM as specified under Scheme A. It should be noted that as an alternative, the 
maintenance records may be recorded in the ship’s Planned Maintenance Record System, as allowed 
by the Administration. 

9.2.1.2   For all fuel oil combustion equipment listed under 9.1.2, details should be provided 
demonstrating that the rating and restrictions for the EGC unit as approved, 4.2.2.1(b), are complied with. 

9.2.1.3   Required parameters should be monitored and recorded as required under 4.4.7 when the 
EGC is in operation in order to demonstrate compliance. 

9.2.2 	 Scheme B 

9.2.2.1   The SECP should refer to, not reproduce, the ETM-B, EGC Record Book or Engine-Room 
logger system and OMM as specified under Scheme B. 

10 	 WASHWATER 

10.1 	 Washwater discharge criteria① 

10.1.1    When the EGC system is operated in ports, harbours, or estuaries, the washwater monitoring 
and recording should be continuous.  The values monitored and recorded should include pH, PAH, 
turbidity and temperature.  In other areas the continuous monitoring and recording equipment should 
also be in operation, whenever the EGC system is in operation, except for short periods of maintenance 
and cleaning of the equipment.  The discharge water should comply with the following limits: 
___________________
①    The washwater discharge criteria should be revised in the future as more data becomes available on the contents         
        of the discharge and its effects, taking into account any advice given by GESAMP.
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10.1.2     pH criteria 

10.1.2.1   The washwater pH should comply with one of the following requirements which should be 
recorded in the ETM-A or ETM-B as applicable: 

(i) 	 The discharge washwater should have a pH of no less than 6.5 measured at the ship’s 
overboard discharge with the exception that during manoeuvring and transit, the 
maximum difference between inlet and outlet of 2 pH units is allowed measured at 
the ship’s inlet and overboard discharge. 

(ii) 	 During commissioning of the unit(s) after installation, the discharged washwater 
plume should be measured externally from the ship (at rest in harbour) and the 
discharge pH at the ship’s overboard pH monitoring point will be recorded when 
the plume at 4 metres from the discharge point equals or is above pH 6.5.  The 
discharged pH to achieve a minimum pH units of 6.5 will become the overboard pH 
discharge limit recorded in the ETM-A or ETM-B. 

10.1.3     PAHs (Polycyclic Aromatic Hydrocarbons) 

10.1.3.1   The washwater PAH should comply with the following requirements.  The appropriate limit 
should be specified in the ETM-A or ETM-B. 

10.1.3.2   The maximum continuous PAH concentration in the washwater should not be greater 
than 50 µg/L PAHphe (phenanthrene equivalence) above the inlet water PAH concentration.  For the 
purposes of this criteria, the PAH concentration in the washwater should be measured downstream of 
the water treatment equipment, but upstream of any washwater dilution or other reactant dosing unit, 
if used, prior to discharge. 

10.1.3.3   The 50 µg/L limit described above is normalized for a washwater flow rate through the 
EGC unit of 45 t/MWh where the MW refers to the MCR or 80% of the power rating of the fuel oil 
combustion unit.  This limit would have to be adjusted upward for lower washwater flow rates per 
MWh, and vice-versa, according to the table below. 

Flow Rate (t/MWh) Discharge Concentration Limit (µg/L 
PAHphe equivalents) Measurement Technology 

0 - 1 2250 Ultraviolet Light 
2.5 900 – ” – 

5 450 Fluorescence①

11.25 200 – ” – 
22.5 100 – ” – 
45 50 – ” – 
90 25 – ” – 

10.1.3.4    For a 15-minute period in any 12-hour period, the continuous PAHphe concentration limit 
may exceed the limit described above by up to 100%.  This would allow for an abnormal start up of 
the EGC unit. 

10.1.4     Turbidity/Suspended Particle Matter 
____________________
①   For any Flow Rate > 2.5 t/MWh Fluorescence technology should be used. 
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10.1.4.1   The washwater turbidity should comply with the following requirements.  The limit should 
be recorded in the ETM-A or ETM-B. 

10.1.4.2   The washwater treatment system should be designed to minimize suspended particulate 
matter, including heavy metals and ash. 

10.1.4.3   The maximum continuous turbidity in washwater should not be greater than 25 FNU 
(formazin nephlometric units) or 25 NTU (nephlometric turbidity units) or equivalent units, above 
the inlet water turbidity. However, during periods of high inlet turbidity, the precision of the 
measurement device and the time lapse between inlet measurement and outlet measurement are such 
that the use of a difference limit is unreliable.  Therefore all turbidity difference readings should be a 
rolling average over a 15-minute period to a maximum of 25 FNU.  For the purposes of this criteria 
the turbidity in the washwater should be measured downstream of the water treatment equipment but 
upstream of washwater dilution (or other reactant dosing) prior to discharge. 

10.1.4.4   For a 15-minute period in any 12-hour period, the continuous turbidity discharge limit may 
be exceeded by 20%. 

10.1.5     Nitrates 

10.1.5.1   The washwater treatment system should prevent the discharge of nitrates beyond that 
associated with a 12% removal of NOx from the exhaust, or beyond 60 mg/l normalized for 
washwater discharge rate of 45 tons/MWh whichever is greater. 

10.1.5.2   At each renewal survey nitrate discharge data is to be available in respect of sample 
overboard discharge drawn from each EGC system with the previous three months prior to the 
survey. However, the Administration may require an additional sample to be drawn and analysed at 
their discretion. The nitrate discharge data and analysis certificate is to be retained on board the ship 
as part of the EGC Record Book and be available for inspection as required by Port State Control or 
other parties. Requirements in respect of sampling, storage, handling and analysis should be detailed 
in the ETM-A or ETM-B as applicable.  To assure comparable nitrate discharge rate assessment, 
the sampling procedures should take into account paragraph 10.1.5.1, which specifies the need for 
washwater flow normalization.  The test method for the analysis of nitrates should be according to 
standard seawater analysis as described in Grasshoff et al. 

10.1.5.3   All systems should be tested for nitrates in the discharge water.  If typical nitrate amounts 
are above 80% of the upper limit, it should be recorded in the ETM-A or ETM-B. 

10.1.6     Washwater additives and other substances 

10.1.6.1   An assessment of the washwater is required for those EGC technologies which make use 
of chemicals, additives, preparations or create relevant chemicals in situ. The assessment could take 
into account relevant guidelines such as resolution MEPC.126(53), procedure for approval of ballast 
water management systems that make use of active substances (G9) and if necessary additional 
washwater discharge criteria should be established. 

10.2        Washwater monitoring 

10.2.1    pH, oil content (as measured by PAH levels), and turbidity should be continuously 
monitored and recorded as recommended in section 7 of these Guidelines.  The monitoring 
equipment should also meet the performance criteria described below: 
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pH 

10.2.2    The pH electrode and pH meter should have a resolution of 0.1 pH units and temperature 
compensation.  The electrode should comply with the requirements defined in BS 2586 or of 
equivalent or better performance and the meter should meet or exceed BS EN ISO 60746-2:2003. 

PAH 

10.2.3    The PAH monitoring equipment should be capable to monitor PAH in water in a range to 
at least twice the discharge concentration limit given in the table above.  The equipment should be 
demonstrated to operate correctly and not deviate more than 5% in washwater with turbidity within 
the working range of the application. 

10.2.4    For those applications discharging at lower flow rates and higher PAH concentrations, 
ultraviolet light monitoring technology or equivalent, should be used due to its reliable operating 
range. 

Turbidity 

10.2.5    The turbidity monitoring equipment should meet requirements defined in ISO 7027:1999 or 
USEPA 180.1. 

Temperature recording 

10.3        Washwater monitoring data recording 

10.3.1    The data recording system should comply with the requirements of sections 7 and 8 and 
should continuously record pH, PAH and Turbidity as specified in the washwater criteria. 

10.4        Washwater residue 

10.4.1    Residues generated by the EGC unit should be delivered ashore to adequate reception 
facilities. Such residues should not be discharged to the sea or incinerated on board. 

10.4.2    Each ship fitted with an EGC unit should record the storage and disposal of washwater 
residues in an EGC log, including the date, time and location of such storage and disposal.  The 
EGC log may form a part of an existing log-book or electronic recording system as approved by the 
Administration. 
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APPENDIX I 

FORM OF SOx EMISSION COMPLIANCE CERTIFICATE 

                                 NAME OF ADMINISTRATION
 

SOx EMISSION COMPLIANCE CERTIFICATE 

CERTIFICATE OF UNIT APPROVAL FOR EXHAUST GAS CLEANING SYSTEMS 

Issued under the provisions of the Protocol of 1997, as amended by resolution MEPC.176(58) in 
2008, to amend the International Convention for the Prevention of Pollution from Ships, 1973, as 
modified by the Protocol of 1978 related thereto under the authority of the Government of: 

............................................................................................................................................................  
(full designation of the country) 

by........................................................................................................................................................  
(full designation of the competent person or organization 

authorized under the provisions of the Convention) 

This is to certify that the exhaust gas cleaning (EGC) unit listed below has been surveyed in 
accordance with the requirements of the specifications contained under Scheme A in the Guidelines 
for exhaust gas cleaning systems – adopted by resolution MEPC.***(**). 

This Certificate is valid only for the EGC unit referred to below: 

Unit 
manufacturer 

Model/ type Serial number EGC System Unit and Technical Manual 
approval number 

A copy of this Certificate, together with the EGC System Technical  Manual, shall be carried on 
board the ship fitted with this EGC System  unit at all times. 

This Certificate is valid for the life of the EGC System unit subject to surveys in accordance with 
section 4.2 of the Guidelines and regulation 5 of the revised MARPOL Annex VI, installed in ships 
under the authority of this Government. 

Issued at .................................................................................................................................................. 
(place of issue of certificate) 

dd/mm/yyyy  
...........................................................      .................................................................................................
(date of issue)                                           (signature of duly authorized official issuing the certificate) 
                                                                              

(Seal or Stamp of the authority, as appropriate) 
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APPENDIX II 

PROOF OF THE SO2/CO2 RATIO METHOD 

1         The SO2/CO2 ratio method enables direct monitoring of exhaust gas emissions to verify 
compliance with emissions limits set out in Table 1 in section 1.3 of these Guidelines.  In the case 
of EGC systems that absorb CO2 during the exhaust gas cleaning process it is necessary to measure 
the CO2 prior to the cleaning process and use the CO2 concentration before cleaning with the SO2 
concentration after cleaning. For conventional low alkali cleaning systems virtually no CO2 is 
absorbed during exhaust gas cleaning and therefore monitoring of both gases can be undertaken after 
the cleaning process. 

2          Correspondence between the SO2/CO2 ratio can be determined by simple inspection of the 
respective carbon contents per unit mass of distillate and residual fuel.  For this group of hydrocarbon 
fuels the carbon content as a percentage of mass remains closely similar, whereas the hydrogen content 
differs. Thus it can be concluded that for a given carbon consumption by combustion there will be a 
consumption of sulphur in proportion to the sulphur content of the fuel, or in other words a constant 
ratio between carbon and sulphur adjusted for the molecular weight of oxygen from combustion. 

3          The first development of the SO2/CO2 ratio considered its use to verify compliance with 
emissions from 1.5% S fuel.  The limit of 65 (1ppm/%) SO2/CO2 for 1.5% sulphur in fuel can be 
demonstrated by first calculating the mass ratio of fuel sulphur to fuel carbon, which is tabulated 
in Table 1 in this appendix for various fuels and fuel sulphur contents; including 1.5% sulphur for 
both distillate and residual fuels.  These ratios were used to solve for the corresponding SO2 and CO2 
concentrations in exhaust, which are tabulated in Table 2 of this Appendix.  Molecular weights (MW) 
were taken into account to convert mass fractions to mole fractions.  For the 1.5% sulphur fuels in 
Table 2, the amount of CO2 is set first at 8% and then changed to 0.5% to show that there is no effect 
due to changes in excess air.  As expected, the absolute SO2 concentration changes, but the SO2/CO2 
ratio does not.  This indicates that the SO2/CO2 ratio is independent of fuel-to-air ratios. Therefore, 
SO2/CO2 ratio can be used robustly at any point of operation, including operation where no brake 
power is produced. 

Note that the SO2/CO2 ratio varies slightly from distillate to residual fuel.  This occurs because of the 
very different atomic hydrogen-to-carbon ratios (H:C) of the two fuels.  Figure 1 illustrates the extent 
of the SO2/CO2 ratios’ sensitivity to H:C over a broad range of H:C and fuel sulphur concentrations. 
From Figure 1, it can be concluded that for fuel sulphur levels less than 3.00% S, the difference in 
S/C ratios for distillate and residual fuel is less than 5.0%. 

In the case of using non-petroleum fuel oils, the appropriate SO2/CO2 ratio applicable to the values 
given in regulations 14.1 and/or 14.4 will be subject to approval by the Administration. 

Table 1: Fuel properties for marine distillate and residual fuel①

 Carbon Hydrogen Sulphur Other C H S Fuel S/C Exh SO2/CO2 
Fuel Type %(m/m)  %(m/m) %(m/m) %(m/m) mol/kg mol/kg mol/kg mol/mol ppm/%(v/v) 
Distillate 86.20 13.60 0.17 0.03 71.8333 136 0.0531 0.00074 7.39559 
Residual 86.10 10.90 2.70 0.30 71.7500 109 0.8438 0.01176 117.5958 
Distillate 85.05 13.42 1.50 0.03 70.8750 134.2 0.4688 0.006614 66.1376 
Residual 87.17 11.03 1.50 0.30 72.6417 110.3 0.4688 0.006453 64.5291 

①  Based on properties in the IMO NOx Monitoring Guidelines, resolution MEPC.103(49). 
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Table 2: Emissions calculations corresponding to 1.5 % fuel sulphur 
CO2  SO2  Exh SO2/CO2  Exh S/C 

% 1ppm 1ppm/% m/m 
Distillate 0.17% S 8 59.1 7.4 0.00197 
Residual 2.70% S 8 939.7 117.5 0.03136 

Distillate 1.5% S 8 528.5 66.1  0.01764 
Residual 1.5% S 8 515.7 64.5  0.01721 

Distillate 1.5% S 0.5 33.0 66.1  0.01764 
Residual 1.5% S 0.5 32.2 64.5  0.01721 

SO2/CO2 ratio vs % sulphur in fuel 

     
            0,00       0,50        1,00       1,50        2,00        2,50       3,00       3,50      4,00       4,50        5,00 

% m/m sulphur in fuel 

4           Correspondence between 65 (1ppm/%) SO2/CO2 and 6.0 g/kWh is demonstrated by showing 
that their S/C ratios are similar.  This requires the additional assumption of a brake-specified fuel 
consumption value of 200 g/kWh.  This is an appropriate average for marine diesel engines. The 
calculation is as follows: 

Note 1: The S/C mass ratios calculated above, based on 6.0 g/kWh and 200 g/kWh BSFC, are both within 0.10% of 
the S/C mass ratios in the emissions table (Table 2).  Therefore, 651 (ppm/%) SO2/CO2 corresponds well to 6.0 
g/kWh. 

Note 2: The value of 6.0 g/kWh, hence the 200g/kWh brake-specified fuel consumption is taken from MARPOL 
Annex VI as adopted by the 1997 MARPOL Conference. 
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5           Thus, the working formulas are as follows: 

-34-

Note that the S/C mass ratios calculated above, based on 6.0 g/kWh and 200 g/kWh BSFC, are 
both within 0.10% of the S/C mass ratios in the emissions table (Table 2).  Therefore, 65 1ppm/CO2
corresponds well to 6.0 g/kWh in regulation 14(4)(b). 

3  Thus, the working formulas are as follows: 

SO2 (ppm*)
For complete combustion = ≤ 65CO2 (%*)

SO2 (ppm*)
For incomplete combustion = __________________________________________________

≤ 65
CO2(%*) + (CO (ppm*)/10000) + (THC (ppm*)/10000)

* Note:  gas concentrations must be sampled or converted to the same residual water content (e.g., fully wet, fully dry).

4         The following is the basis of using the 65 (①ppm/%) SO2/CO2 as the limit for determining 
compliance with regulation 14: 

(a) This limit can be used to determine compliance from fuel oil burners that do not produce 
              mechanical power. 

(b) This limit can be used to determine compliance at any power output, including idle. 

(c) This limit only requires two gas concentration measurements at one sampling location. 

(d) There is no need to measure any engine parameters such as engine speed, engine torque, 
              engine exhaust flow, or engine fuel flow. 

(e) If both gas concentration measurements are made at the same residual water content in the 
         sample (e.g. fully wet, fully dry), no dry-to-wet conversion factors are required in the 
             calculation. 

(f)  This limit completely decouples the thermal efficiency of the fuel oil combustion unit from 
              the EGCS-SOx unit. 

(g) No fuel properties need to be known. 

(h) Because only two measurements are made at a single location, transient engine or EGCS-SOx
unit effects can be minimized by aligning signals from just these two analysers. (Note that 
the most appropriate points to align are the points where each analyser responds to a step 
change in emissions at the sample probe by 50% of the steady-state value). 

(i) This limit is independent of the amount of exhaust gas dilution.  Dilution may occur due to 
evaporation of water in an EGCS-SOx unit, and as part of an exhaust sampler’s 
preconditioning system. 

____________________
①  ppm means “parts per million”.  It is assumed that ppm is measured by gas analysers on a molar basis, assuming 

ideal gas behaviour.  The technically correct units are actually micro-moles of substance per mole of total amount 
( µmol/mol), but ppm is used in order to be consistent with units in the NOx Technical Code. 

* Note: gas concentrations must be sampled or converted to the same residual water content (e.g., fully wet, fully dry). 

6         The following is the basis of using the (①ppm/%) SO2/CO2 as the limit for determining 
compliance with regulation 14.1 or 14.4: 

(a)	 This limit can be used to determine compliance from fuel oil burners that do not 
produce mechanical power. 

____________________
①  ppm means “parts per million”.  It is assumed that ppm is measured by gas analysers on a molar basis, assuming 

ideal gas behaviour.  The technically correct units are actually micro-moles of substance per mole of total 
amount ( µmol/mol), but ppm is used in order to be consistent with units in the NOx Technical Code. 
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(b)	 This limit can be used to determine compliance at any power output, including idle. 

(c)	 This limit only requires two gas concentration measurements at one sampling 
location. 

(d) 	 There is no need to measure any engine parameters such as engine speed, engine 
torque, engine exhaust flow, or engine fuel flow. 

(e) 	 If both gas concentration measurements are made at the same residual water content 
in the sample (e.g., fully wet, fully dry), no dry-to-wet conversion factors are 
required in the calculation. 

(f) 	 This limit completely decouples the thermal efficiency of the fuel oil combustion 
unit from the EGC unit. 

(g) 	 No fuel properties need to be known. 

(h) 	 Because only two measurements are made at a single location, transient engine or 
EGCS unit effects can be minimized by aligning signals from just these two 
analysers. (Note that the most appropriate points to align are the points where each 
analyser responds to a step change in emissions at the sample probe by 50% of the 
steady-state value.) 

(i) 	 This limit is independent of the amount of exhaust gas dilution.  Dilution may occur 
due to evaporation of water in an EGC unit, and as part of an exhaust sampler’s 
preconditioning system. 
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APPENDIX III 

WASHWATER DATA COLLECTION 

Background 

The washwater discharge criteria are intended to act as initial guidance for implementing 
EGC system designs.  The criteria should be revised in the future as more data becomes available on 
the contents of the discharge and its effects, taking into account any advice given by GESAMP. 

 Administrations should therefore provide for collection of relevant data.  To this end, 
shipowners in conjunction with the EGC manufacturer are requested to sample and analyse samples of: 

•          inlet water (for background); 
•          water after the scrubber (but before any treatment system); and 
•          discharge water. 

This sampling could be made during approval testing or shortly after commissioning and at 
about twelve-month intervals for a period of two years of operation (minimum of three samples).  
Sampling guidance and analysis should be undertaken by laboratories using EPA or ISO test 
procedures for the following parameters: 

■          pH 
■          PAH and oil (detailed GC-MS analysis) 
■          Nitrate 
■          Nitrite 
■          Cd 
■          Cu 
■          Ni 
■          Pb 
■          Zn 
■          As 
■          Cr 
■          V 

The extent of laboratory testing may be varied or enhanced in the light of developing 
knowledge. 

When submitting sample data to the Administration, information should also be included 
on washwater discharge flow rates, dilution of discharge, if applicable, and engine power should be 
included as well as specifications of the fuel used from the bunker delivery note as a minimum. 

It is recommended that the ship that has provided this information to the satisfaction of the 
Administration should be granted a waiver for compliance of the existing installation(s) to possible 
future stricter washwater discharge standards.  The Administration should forward information 
submitted on this issue to the Organization for dissemination by the appropriate mechanisms. 
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RESOLUTION MEPC.185(59)  
Adopted on 17 July 2009  

GUIDELINES FOR THE DEVELOPMENT OF A VOC MANAGEMENT PLAN 

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, 

NOTING that the revised MARPOL Annex VI was adopted by resolution MEPC.176(58) 
which is expected to enter into force on 1 July 2010, 

NOTING ALSO that regulation 15.6 of the revised Annex VI requires a tanker carrying 
crude oil to have onboard and implement a VOC management plan approved by the Administration, 
and that such a plan shall be prepared taking into account the guidelines developed by the 
Organization, 

HAVING CONSIDERED the draft Guidelines for the development of a VOC management 
plan prepared by the Sub-Committee on Bulk Liquids and Gases at its thirteenth session, 

1.         ADOPTS the Guidelines for the development of a VOC management plan, as set out in the 
Annex to this resolution; and 

2.            INVITES Governments to apply the Guidelines from 1 July 2010. 
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ANNEX
 

GUIDELINES FOR THE DEVELOPMENT OF A VOC MANAGEMENT PLAN 

1           Objectives 

.1 	 The purpose of the VOC management plan is to ensure that the operation of a tanker, 
to which regulation 15 of MARPOL Annex VI applies, prevents or minimizes VOC 
emissions to the extent possible. 

.2 	 Emissions of VOCs can be prevented or minimized by: 

.1 	 optimizing operational procedures to minimize the release of VOC emissions; 
and/or 

.2 	 using devices, equipment, or design changes to prevent or minimize VOC 
emissions. 

.3 	 To comply with this plan, the loading and carriage of cargoes which generate VOC 
emissions should be evaluated and procedures written to ensure that the operations 
of a ship follow best management practices for preventing or minimizing VOC 
emissions to the extent possible.  If devices, equipment, or design changes 
are implemented to prevent or minimize VOC emissions, they shall also be 
incorporated and described in the VOC management plan as appropriate. 

.4 	 While maintaining the safety of the ship, the VOC management plan should encourage
 and, as appropriate, set forth the following best management practices: 

.1 	 the loading procedures should take into account potential gas releases due 
to low pressure and, where possible, the routing of oil from crude oil 
manifolds into the tanks should be done so as to avoid or minimize 
excessive throttling and high flow velocity in pipes; 

.2 	 the ship should define a target operating pressure for the cargo tanks. This 
pressure should be as high as safely possible and the ship should aim to 
maintain tanks at this level during the loading and carriage of relevant cargo; 

.3 	 when venting to reduce tank pressure is required, the decrease in the pressure 
in the tanks should be as small as possible to maintain the tank pressure as 
high as possible; 

.4 	 the amount of inert gas added should be minimized.  Increasing tank pressure 
by adding inert gas does not prevent VOC release but it may increase 
venting and therefore increased VOC emissions; and 

.5 	 when crude oil washing is considered, its effect on VOC emissions should 
be taken into account. VOC emissions can be reduced by shortening the 
duration of the washing or by using a closed cycle crude oil washing 
programme. 
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2 	 Additional considerations 

.1           A person in charge of carrying out the plan 

.1          A person shall be designated in the VOC management plan to be responsible 
for implementing the plan and that person may assign appropriate 
personnel to carry out the relevant tasks; 

.2           Procedures for preventing or minimizing VOC emissions 

.1 	 Ship-specific procedures should be written or modified to address relevant 
VOC emissions, such as the following operations: 

.1           Loading; 

.2           Carriage of relevant cargo; and 

.3           Crude oil washing; 

.2 	 If the ship is equipped with VOC reduction devices or equipment, the use 
of these devices or equipment should be incorporated into the above 
procedures as appropriate. 

.3           Training 

.1       The plan should describe the training programmes to facilitate best 
management practices for the ship to prevent or minimize VOC emissions. 
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