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THZ EAAHNIKHZ AHMOKPATIAZ

TEYXOZ AEYTEPO

Ap. ®UN\ou 2477

ANOGAZEIZ

Ap1Ou. 2263.1-7/36083/2015

Odnyieg 2015 Tou Alebvoug NautihiakoU Opyaviouou
yla v €ykplon ouotnudtwyv KadaplopoU Kauoae-
piwv Twv Molwv yia 1oodlvaun cUPUOPPWON TwV
m\oiwv e TG dlatd&elg Tou kavoviouou 14 (Ekro-
urég SO,) Tou Avabewpnpévou Mapaptiuatog VI ng
A MARPOL.

O YNOYPIroz
NAYTIAIAZ KAl NHZIQTIKHZ NOAITIKHZ

‘Exovtag unéyn:

1. Tig datdelg:

a) g napaypdeou 3 tou dpbpou deUtepou Tou
N. 3104/2003 (A" 28) ue to omoio avtikataoTddnke To
dpbpo Tpito Tou N. 1269/1982 (A" 89), «yla TV KUpwon
™™g Alebvouig ZUuRaong “riepl MpoANPews g pundvoe-
wg g Bardoong amnd mAoia”, Tou 1973 kat Tou MpwTo-
kOA\ou Tou 1978 Tou avapgpetal o auth T ZUuBaocn»
(MARPOL 73/78),

B) Tou M.3. 14/2011 «AmodoXH TPOTOTOOEWV OTO
Mapdptua VI tou MpwtokdANou tou 1997 1o omoio
Tpororiolel Tnv Alebviy ZUuBaon yia v MedAnyn g
Pdrntavong and MAoia, 1973, driwe tpomorotonke and t1o
MowTtékoA\o Tou 1978 tou oxeTiletal e auth (Avabe-
wpnuévo MNapdptnua VI tng A.Z MARPOL 73/78)» (A" 29)
e To otolo kKupwbnke n anépaon MEPC.176(58) tng Emui-
tpormg Mpootaciag @alacaiou MepiBdAhovtog (MEPC)
Tou Alebvoug NauTihtakoU Opyaviopou (IMO),

y) tou N. 3922/2011 «ZUotaon Apxnyeiou Aluevikou
SOHATOG - EAANVIKAG AKTOQUAGKNG Kat GAAeg dlaTdEelg»
(A" 35), dnwe TPOTIOTIOINONKE Kal LoXUEL,

d) Tou Gpbpou 90 Tou «Kwdlka vouobeoiag yia Ty
KuBépvnon kat ta KuBepvntikd Opyava» mou Kupwlnke
pe To Apbpo mpwTto Tou M.5. 63/2005 (A" 98),

g) Tou ApBpou 24 nap.4(B) Tou 1.53.103/2014 «Opyavi-
oudg Yroupyeiou Nautihiag kat Atyaiou» (A™170),

oT) TwV ApBpwv 4y, 45 Kal 4 TNG KOWNG UTTOUPYIKNG
andépaong aptdu. 96/2014 (B” 2136) «Evapudvion tng

18 NoeuBpiou 2015

EAAnvikng NouoBeoiag mpog tyv Odnyia 2012/33/EE
Tou Eupwraikoy KowvoBouAiou kat Tou SuuBouiiou Tng
2inc NoguBpiou 2012 «yia v Tpomomoinon tg odnyiag
1999/32/EK Ttou ZupBoUAioU OXETIKA UE TNV MEPLEKTIKO-
™NTa Twv Kauoiuwv mAoiwv oe Oeio»,

Q) Tou Apbpou 2 Ttou MN.3. 70/2015 «Avacuotaon Twv
Yroupysiwv MoAtTiopoU Kat ABANTIouoU, YTIoSouwy,
Metapopwyv kal AKTUwv, AypoTikng AvAmTuéEng kat
Tpopiuwyv. Avacuotaon tou Yroupyeiou NauTihiag kat
Awyaiou kat petovopacia tou oe Yrioupyeio NauTtihiag
Kal NnolwTIKAG MOMTIKAG.....» (A114),

n) tou M.d. 73/2015 «Aloplopdg AVTIPOESPOU TNG
KuBépvnong, Yrmoupywy, Avam\npwtdv YToupywy Kat
Ypurioupywvs (A" 116).

2. Tnv anépaon MEPC.259(68) tng 15ng Maiou 2015
g Emutponig Mpootaciag ©ahaooiou MepiBdAhovtog
(MEPC) tou Aiebvoug NautihiakoU Opyaviouou (IMO)
Tou apopd oe 0dnyieg Tou Aledbvoug NauTihlakou Op-
yaviopou (IMO) Tpog TIG apXEG KPATWV UEAWY TOU Yia
NV §ykplon ouoTNUATwV KabaplopoU Kauoaspiwy Twv
m\oilwv, yia TNV 1oodUvaun cuupdp@won TAoIWY PE TIg
dlatdEeig Tou Kavoviopou 14 tou Avabewpnuévou Ma-
papthpatog VI tng A.ZMARPOL, oUupwva ue TIg di-
atd&elc Tou Kavoviouou 4 Tou MapapTApATog autou.

3. To yeyovdg Ot and Tig datdEelg Tng andpaong
autng dev mpokaAeital dandvn og BAPOG TOU KPATIKOU
npoUnoAoylouou, anopaocilet:

ApBPO TPWTO

1. Mvovtal anodektég ot 0dnyieg 2015 Tou Alebvoug
NautiAtlakoU Opyaviouou yia tnv £yKplon ouoTtnudTwy
KabaplopoU Kauoaepiwyv Twv MAoiwv Onwe autéc me-
ptéxovtal otnv Andpaon MEPC.259(68) tnc 15ng Maiou
2015 mou uloBeTNBNKE oTNV 68n ZUvodo tng Emitpomng
Mpootaciag ®alacoiou MepiBdAiovtog Tou IMO.

2. To keluevo tng andpaong g napaypdepou 1 os
MPWTATUMO OTNV AYYAIK YADOOQ KAl UETAPPATUEVO
otV eAANVIKA YAWOOQ, Tapati@eTal KaTwTEPW.

3. Z& nepinTwon dlaPopdg YeTAEU Tou ayyAlkou Kat
Tou eAANVIKOU Kelpévou NG wg dvw andpaong, urept-
oxUel To ayyAIKO.
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RESOLUTION MEPC.259(68)
(adopted on 15 May 2015)

2015 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 (the Committee) conferred upon it by
international conventions for the prevention and control of marine pollution from ships,

RECALLING ALSO that, at its fifty-eighth session, the Committee adopted, by resolution MEPC.176(58), a
revised MARPOL Annex VI which significantly strengthens the emission limits for sulphur oxides (SOX),

RECALLING FURTHER that, at its fifty-ninth session, the Committee adopted, by resolution MEPC.184(59),
the 2009 Guidelines for exhaust gas cleaning systems (hereinafter referred to as "2009 EGCS
Guidelines"),

NOTING that the revised MARPOL Annex VI entered into force on 1 July 2010,

NOTING ALSO that regulation 4 of MARPOL Annex VI allows the use of an alternative compliance method
at least as effective in terms of emission reductions as that required by 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 update the 2009 EGCS Guidelines accordingly,

HAVING CONSIDERED, at its sixty-eighth session, draft amendments to the 2009 EGCS Guidelines,
prepared by the Sub-Committee on Pollution Prevention and Response, at its second session,

1 ADOPTS the 2015 Guidelines for exhaust gas cleaning systems, as set out in the annex to the
present resolution;

2 INVITES Administrations to take these Guidelines into account when allowing the use of an
exhaust gas cleaning system in accordance with regulation 4 of MARPOL Annex VI;

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

4 INVITES Administrations to provide for collection of data as described in appendix 3 of these
Guidelines;
5 AGREES to keep these Guidelines under review in the light of experience gained with their
application;

6 SUPERSEDES the 2009 EGCS Guidelines adopted by resolution MEPC.184(59).
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ANNEX

2015 GUIDELINES FOR EXHAUST GAS CLEANING SYSTEMS
1 INTRODUCTION

1.1 Regulation 14 of Annex VI requires ships to use fuel oil with a sulphur content not exceeding
that stipulated in regulations 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 NOy emission reduction system, an exhaust gas cleaning (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 SO,(ppm)/CO,(%) ratio method will
simplify the monitoring of SO, emission and facilitate approval of an EGC unit. See appendix Il for the
rationale explaining the use of SO,(ppm)/CO,(%) as the basis for system monitoring.

1.3 Compliance should be demonstrated on the basis of the SO, (ppm)/CO, (% 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 Ratio emission

(% m/m) SO,(ppm)/CO,(% 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 Il for application of the ratio method.

1.4 These guidelines are recommendatory in nature, however, Administrations are invited to base the
implementation of the relevant requirements of regulation 4 of MARPOL Annex VI on them.

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 EGC systems under regulation 4 of MARPOL Annex VI to ensure that they provide
effective equivalence to the requirements of regulations 14.1 and 14.4 of MARPOL Annex VI.

2.1.2 These guidelines permit two schemes: Scheme A (unit certification with parameter and
emission checks and Scheme B (continuous emission monitoring with parameter checks).

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).
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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

SO, Sulphur oxides
SO, Sulphur dioxide
Cco, Carbon dioxide
UTC Universal Time Co-ordinated

Certified Value

The SO,/CO, 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 SO, Emissions Compliance Plan

SECC SO, 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 X X
Logging System

3 SAFETY NOTE

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,
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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:
1 unit approval;

2 serially manufactured units; and

3 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 paragraph 4.2.2.1.2, 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 paragraph 4.2.2.1.2 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

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 paragraph 4.2.2.1.2.
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4.1.4 Product range approval

4.1.4.1 Inthe 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 paragraph 4.2.2.1.2. 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 section 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 paragraph 4.2.1.1 should be issued with a SECC by
the Administration. The form of the SECC is given in appendix 1.

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 paragraph

42.1.6 4.2.1.1 may be issued with an SECC by the Administration without the need for testing in
accordance with paragraph 4.2.1.1 subject to section 4.1.3 of these guidelines.

4.2.1.7 EGC units of the same design, but with ratings different from that certified under paragraph
4.2.1.1 may be accepted by the Administration subject to section 4.1.4 of these guidelines.

4.2.1.8 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
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operating conditions that the overall emission value of the exhaust gas downstream 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:

.1 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;

.2 the operating limits, or range of operating values, for which the unit is certified. These
should, as a minimum, include:

.1 maximum and, if applicable, minimum mass flow rate of exhaust gas;

.2 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;

.3 maximum and minimum washwater flow rate, inlet pressures and minimum inlet
water alkalinity (ISO 9963-1-2);

.4 exhaust gas inlet temperature ranges and maximum and minimum exhaust gas
outlet temperature with the EGC unit in operation;

.5 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;

.6 salinity levels or fresh water elements necessary to provide adequate neutralizing
agents; and

.7 other factors concerning the design and operation of the EGC unit relevant to
achieving a maximum emission value no higher than the Certified Value;

.3 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;

.4 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;

.5 corrective actions in case of exceedances of the applicable maximum allowable SO,/CO,
ratio, or wash water discharge criteria;
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.6 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);

.7 through range performance variation in washwater characteristics;

.8 design requirements of the washwater system; and

.9 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 and 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 it.

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 regulation 10 of MARPOL Annex VI, 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 paragraph 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

43.1 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 in paragraph 4.2.2.1.2, 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 paragraph
4.3.1 at all loads between 25 to 100% of the load range of the engines to which they are fitted.

43.3 EGC units fitted to auxiliary diesel engines should meet the requirements of paragraph 4.3.1 at
all loads between 10 to 100% of the load range of the engines to which they are fitted.

43.4 EGC units fitted to diesel engines which supply power for both main propulsion and auxiliary
purposes should meet the requirements of paragraph 4.3.3.

435 EGC units fitted to boilers should meet the requirements of paragraph 4.3.1 at all loads

between 10 to 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 to
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.

43.7 For loads below those specified in paragraphs 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

44.1 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.

443 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 SO,(ppm)/CO,(%) ratio, is
used to verify compliance in conjunction with parameter checks stipulated in paragraph 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.

449 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
paragraph 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 of MARPOL Annex VI.

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.
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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.

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 SO,(ppm)/CO,(%) 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 SO,(ppm) and CO,(%) 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.

543 If more than one analyser is to be used to determine the SO,/CO, ratio, these should be tuned
to have similar sampling and measurement times and the data outputs aligned so that the SO,/CO, 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;

2 the operating limits, or range of operating values, for which the unit is certified. These
should, as a minimum, include:

1 maximum and, if applicable, minimum mass flow rate of exhaust gas;

2 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
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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;

3 maximum and minimum washwater flow rate, inlet pressures and minimum
inlet water alkalinity (1ISO 9963-1-2);
A4 exhaust gas inlet temperature ranges and maximum and minimum exhaust gas

outlet temperature with the EGC unit in operation;

.5 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;

.6 salinity levels or fresh water elements necessary to provide adequate
neutralizing agents; and

7 other parameters as necessary concerning the operation of the EGC unit;

.3 any requirements or restrictions applicable to the EGC unit or associated equipment;

.4  corrective actions in case of exceedances of the applicable maximum allowable SO,/CO,
ratio, or washwater discharge criteria;

.5 through range performance variation in washwater characteristics;
.6 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 it.

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 using an analyser operating on non-dispersive infrared (NDIR)
principle and with additional equipment such as dryers as necessary. SO2 should be measured using
analysers operating on non-dispersive infrared (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. For acceptance of other CO2 systems or analyser
principles, the reference method should be in accordance with the requirements of appendix Il of the
NO, Technical Code 2008.
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6.3 Analyser performance should be in accordance with the requirements of sections 1.6 to 1.10 of
appendix Il of the NO, 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 SO, and CO, should be monitored using either in situ or extractive sample systems.

6.6 Extractive exhaust gas samples for SO, determination should be maintained at a sufficient
temperature to avoid condensed water in the sampling system and hence loss of SO,.

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 SO, in the sample as analysed.

6.8 The SO, and CO, values should be compared on the basis of the same residual water content
(e.g. dry or with the same wetness fraction).

6.9 In justified cases where the CO, concentration is reduced by the EGC unit, the CO,
concentration can be measured at the EGC unit inlet, provided that the correctness of such a
methodology can be clearly demonstrated. In such cases the SO, and CO, values should be compared on
a dry basis. If measured on a wet basis the water content in the exhaust gas stream at those points
should also be determined in order to correct the readings to dry basis values. For calculation of the CO,
value on a dry basis, the dry/wet correction factor may be calculated in accordance with paragraph
5.12.3.2.2 of the NO, Technical Code 2008.

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.
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8.2 The OMM should, as a minimum, include:

N the sensors to be used in evaluating EGC system performance and washwater
monitoring, their service, maintenance and calibration requirements;

2 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;

3 the analysers to be used, their service, maintenance, and calibration requirements;
4 analyser zero and span check procedures; and
.5 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 SOy Emissions Compliance Plan (SECP)

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 of
MARPOL Annex VI.

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 SO,(ppm)/CO,(%) ratio is comparable to the requirements of
regulation 14.1 and/or 14.4 of MARPOL Annex VI or below as prescribed in paragraph 1.3. Under Scheme
A, this would be demonstrated using daily exhaust gas emission recordings.

9.15 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
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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 paragraph 9.1.2, details should be provided
demonstrating that the rating and restrictions for the EGC unit as approved, paragraph 4.2.2.1.2, are
complied with.

9.2.1.3 Required parameters should be monitored and recorded as required under paragraph 4.4.7
when the EGC is in operation in order to demonstrate compliance.

9.2.2 Scheme B

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 criteria®

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.

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:

1 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.

2 The pH discharge limit, at the overboard monitoring position, is the value that will
achieve as a minimum pH 6.5 at 4 m from the overboard discharge point with the ship
stationary, and which is to be recorded as the overboard pH discharge limit in the ETM-
A or ETM-B. The overboard pH discharge limit can be determined either by means of
direct measurement, or by using a calculation-based methodology (computational fluid
dynamics or other equally scientifically established empirical formulae) to be left to the
approval by the Administration, and in accordance with the following conditions to be
recorded in the ETM-A or ETM-B:

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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A all EGC units connected to the same outlets are operating at their full loads
(or highest practicable load) and with the fuel oil of a maximum sulphur
content for which the units are to be certified (Scheme A) or used with
(Scheme B);

2 if a test fuel with lower sulphur content, and/or test load lower than maximum,
sufficient for demonstrating the behaviour of the washwater plume is used,
the plume's mixing ratio must be established based on the titration curve of
seawater. The mixing ratio would be used to demonstrate the behaviour of
the washwater plume and that the overboard pH discharge limit has been
met if the EGC system is operated at the highest fuel sulphur content and
load for which the EGC system is certified (Scheme A) or used with (Scheme
B);

3 where the washwater flow rate is varied in accordance with the EGC system
gas flow rate, the implications of this for the part load performance should
also be evaluated to ensure that the overboard pH discharge limit is met
under any load;

4 reference should be made to a sea-water alkalinity of 2,200 umol/litre and pH
8.2% an amended titration curve should be applied where the testing
conditions differ from the reference seawater, as agreed by the
Administration; and

.5 if a calculation-based methodology is to be used, details to allow its verification
such as but not limited to supporting scientific formulae, discharge point
specification, washwater discharge flow rates, designed pH values at both
the discharge and 4 m location, titration and dilution data should be
submitted.

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
pg/L PAH e (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 pg/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

These values could be revised within two years for new installations following the adoption of these amended guidelines upon
further inputs on the physical state of the seas resulting from the use of exhaust gas cleaning systems.
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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 Discharge concentration limit (Mg/L Measurement technology
(t/Mwh) PAH,,. equivalents)

0-1 2250 Ultraviolet light

2.5 900 -

5 450 Fluorescence®

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 PAH,. 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

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.

3
For any Flow Rate > 2.5 t/MWh Fluorescence technology should be used.
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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

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 the Procedure for approval of ballast water management systems that make
use of active substances (G9) (resolution MEPC.126(53)), 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:

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 I1SO 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.
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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.

10.3 Washwater monitoring data recording

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.

APPENDIX 1

FORM OF SO, EMISSION COMPLIANCE CERTIFICATE

NAME OF ADMINISTRATION
SO, 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)

(full designation of the competent person or organization
authorized under the provisions of the Convention)
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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 2015 Guidelines for
exhaust gas cleaning systems adopted by resolution MEPC.259(68).

This Certificate is valid only for the EGC unit referred to below:

Unit Model/ Serial EGC System Unit and Technical Manual
manufacturer type number 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 MARPOL Annex VI, installed in ships under the authority of this

Government.
YU T=To 1) APPSR
(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)
APPENDIX 2
PROOF OF THE SO,/CO, RATIO METHOD
1 The SO,/CO, ratio method enables direct monitoring of exhaust gas emissions to verify

compliance with emissions limits set out in table 1 in paragraph 1.3 of these guidelines. In the case of
EGC systems that absorb CO, during the exhaust gas cleaning process it is necessary to measure the CO,
prior to the cleaning process and use the CO, concentration before cleaning with the SO, concentration
after cleaning. For conventional low alkali cleaning systems virtually no CO, is absorbed during exhaust
gas cleaning and therefore monitoring of both gases can be undertaken after the cleaning process.
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2 Correspondence between the SO,/CO, 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 SO,/CO, ratio considered its use to verify compliance with
emissions from 1.5% sulphur fuel. The limit of 65 (ppm*/%) SO,/CO, 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 SO, and CO, 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
CO, 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 SO,/CO, ratio does not. This indicates
that the SO,/CO; ratio is independent of fuel-to-air ratios. Therefore, SO,/CO, ratio can be used robustly
at any point of operation, including operation where no brake power is produced.

3.1 Note that the SO,/CO, 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 SO,/CO, 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 3.0% sulphur, the difference in S/C
ratios for distillate and residual fuel is less than 5.0%.

3.2 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 of MARPOL Annex VI will be subject to approval by the
Administration.

Table 1: Fuel properties for marine distillate and residual fuel*

Carbon |Hydrogen | Sulphur | Other C H S Fuel S/C Exh
S02/C02
Fuel %(m/m) | %(m/m) [%(m/m) |%(m/m) | mol/kg | mol/kg |mol/kg [ mol/mol |ppm/%(v/v)

Type

Distillate [ 86.20 13.60 0.17 0.03 |71.8333| 136 |[0.0531| 0.00074 [ 7.39559

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 #mol/mol), but ppm is
used in order to be consistent with units in the NOx Technical Code.
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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

*

Based on properties in the IMO NOx Monitoring Guidelines, resolution MEPC.103(49).

Table 2: Emissions calculations corresponding to 1.5 % fuel sulphur

CO2 SO2 Exh SO2/C0O2 Exh S/C
% ppm* ppm*/% 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 528.5 66.1 0.01764
Residual 1.5% S 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

S02(ppm)/CO2(%)

S0,/CO3 ratio vs % sulphur in fuel

250
Distillate fuel
_ Residual fuel
200 | ~ z
150 | ="
100 |
50 |
o T T T T T
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
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4 Correspondence between 65 (ppm4/%) S02/CO: 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:

X
brake-specific SO2  (MWs/ MWso2)

BSFCx (% carbon in fuel / 100)

S/Cfuel =

brake-specific SO2 = 6.0 g/kW-hr

MW:s = 32.065 g/mol

MWso2 = 64.064 g/mol

BSFC = 200 g/kW-hr

% carbon in 1.5% sulphur fuel (from table 1) = 85.05% (distillate) or 87.17% (residual)

6.0° (32.065 / 64.064)
200, (87.17% / 100)

S/Cresidual fuel = =0.01723

6.0, (32.065/64.064)
200, (85.05% / 100)

S/Cdistillate fuel = =0.01765

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, 65

(ppm4/%) S02/CO: 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.

5 Thus, the working formulas are as follows:
. SOz (ppm*)
For complete combustion = — <65
CO2 (%*)
SO *
For complete combustion = 2 (ppm*) <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).
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6

The following is the basis of using the (ppm4/%) S02/CO:2 as the limit for determining

compliance with regulation 14.1 or 14.4 of MARPOL Annex VI:

1 This limit can be used to determine compliance from fuel oil burners that do not

produce mechanical power.

2 This limit can be used to determine compliance at any power output, including
idle

3 This limit only requires two gas concentration measurements at one sampling
location.

4 There is no need to measure any engine parameters such as engine speed, engine

torque, engine exhaust flow, or engine fuel flow.

.5 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.

.6 This limit completely decouples the thermal efficiency of the fuel oil combustion

unit from the EGC unit.

7 No fuel properties need to be known.

.8 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.)

.9 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 3
WASHWATER DATA COLLECTION

1 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.

2 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);

e water after the scrubber (but before any treatment system); and

* discharge water.
3 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:

mpH
mPAH and oil (detailed GC-MS analysis)
mNitrate
mNitrite
uCd
mCu

mNi

mPb
mZn

mAs

uCr

mV

4 The extent of laboratory testing may be varied or enhanced in the light of developing
knowledge.

5 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.

6 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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AMNO®AZH MEPC.259(68)
(uoBeTBNKE oTIg 15 May 2015)

H ENITPOIMNH NMPOZTAZIAZ ©AAAZZIOY MNEPIBAANO-
NTOZ,

YMENOYMIZONTAZ 1o Apbpo 38(a) tne ZuuBaong
Tou Atgbvouc NauTihtakoU OpyaviopoU OXETIKA Pe TIQ
appodidtteg e Emtpormrg Mpootaciag Oalacoiou
MepBAAAOVTOG Ol omoieg TNG Mapaxwendnkav and Tig
dlebveiq ouppdoelg, yia TV MEOANYN Kat Tov EAeyxo
e Baldoolag punavong and mhoia,

YMNENOYMIZONTAZ EMIZHS ét1, n Emitpon katd thv
58n ZUvodd g ue v andépaon MEPC.176(58) ulo8éTnoe
éva avabewpnuévo Mapdptnua VI tng AX MARPOL To0
omoio evioxUel ONUAVTIKA TA OpLa EKTIOUMWV OEEB{wV
Tou Belou (SOXx),

YMENOYMIZONTAZ EMNINAEON d&t1, H Erutporm katd
v 59n ZUvodd tng e v andpaon MEPC184(59) ui-
00étnoe g 0dnyieg 2009 yia Ta cuotAuaTta kadapt-
ouoU kauoaepiwv (0To Kelpevo autd avapgpovtal wg
«Odnyieg 2009 yia EGCS»),

SHMEIQNONTAS 411 to avabswpnuévo Mapdptnua
VI g AZ MARPOL t€6nke og 1oxU v 1n louAiou 2010,

SHMEIQNONTAZ EMIZHE 61t o kavovioudg 4 tou Ma-
paptAuatog VI g MARPOL srutpénetl Tn xeNnon uag
EVAANOKTIKAC MEOGBOU OUPUSPPWONS TOUAGXIOTOV TG00
AMOTEAEOUATIKY AVAPOPIKA PE TN UEIWOT) TWV EKTIOUMWY
600 anarteitat and to Mapdptnua VI tng MARPOL ou-
uriepihauBdvovtag omolodnmote and Ta mEATUTA ToU
opiCovtal otov kavovioud 14, AauBdvovtag undyn TIg
o0dnyieg mou avarrtuxtnkav and tov IMO,

ANAINQPIZONTAS tnv avdykn ouvagoug emikalpo-
noinong twv Odnywv 2009 yia EGCS,

EXONTAZ AABEI YMOWIN katd tnv 68n Z0vods g,
TO ox€d10 TpoTomooswv Twv Odnytwy 2009 yia EGCS
Tou TpoeTolpdoTtnke and v Yroemtpory MedAnung
kat Avtiuetoriong Pdnavong katd v 2n S0vodd g,

1 YIOOETEI, tig¢ Odnyieg 2015 yia ta cuothuata kada-
plopoU kaucaepiwv dnwg nmapati®evral oTto mapdeTnua
NG napoucag andpacng.

2 KAAEI 1ig Apxég va AdBouv undyn Toug auTeég TIG
Odnyiec dtav emTpsnouv T XPHoN evig CUCTAUATOS
kabaplopoU Kauoagpiwv oUUPWVA PE TOV KAvoviouod 4
tou Mapapthuartog VI tng AX MARPOL.

3 ZHTA ta Mépn tou Mapaptiuatog VI tng MARPOL
kat AAwv Mehwv KuBepvioswv va Béocouv Tig Odnyieg
AuTéc umidPn TwWV TAOLOKTNTWY, SIAXEPIOTWV TAO(WY,
VAUTINYWV, KATAOKEUAOTWY VAUTIAIAKWOV UNXAVOV TiE-
Tpehaiou kat orotadnrnote AAAN evdiapepduevn oudda.

4 KAAEI tiIg Apx€g va mpoBAéYouv yia tn cuA\oyhn
TIANPOPOPLWV OTIWG TIEPLYPAPETAL OTO TPoodpTnua 3
auTwv Twv OdNyLWv.

5 SYM®QNEI va diatnpnost autég tig Odnyieg und
avabewpnon und To WS KEPSIOUEVNG EUMELPIAg UE TNV
£(QPAPUOYN TOUG.

6 ANTIKAGIZTA Tig Odnyieg 2009 yia EGSC mou uto-
BeTthOnkav ue tnv andépaon MEPC.184(59).

MAPAPTHMA

OAHIEZX 2015 T'A TA XY>XTHMATA KAGAPIZMOY
KAYZAEPION

1 EIZAFQrH
1.1 O kavovioude 14 tou Mapaptiuatog VI anattei Ta
mA\oia va XpnoomnoloUv KaUoIUo UE TIEPLEKTIKATNTA OE

Belo mou dev unepPaivel auth mou opiletal and Toug
kavoviououg 14.1 i 14.4. O kavovioudg 4 erutpénel, ue
v €ykplon g ApXAg, TN XPNON MIAG eVAAAAKTIKAG
MEBGSOU CUUUSPPWONG TOUANAXIOTOV TOOO AMOTEAE-
OMaTikAG o 4,TL apopd TNV helwon ekmounwy, oo n
arnatrtodpevn and to Mapdptnua, cuprep\auBaVouE-
VWV TWV MPOTUN®V Tou opilovtal otov Kavoviouod 14.
H Apxn evéc uépoug tng SUuBaong mpsmetl va Adpet
undyn TIG OXETIKEG 0dnyieg mou katapTiovtal and Tov
Opyavioud, ot omoieg apopoUv OTIC EVAANAKTIKES TIOU
npoBAgnovTal and Tov Kavoviouo 4.

1.2 Napduola pe To cUoTNua peiwong ekroumnwv NOX,
pia povada kabaptouou kauvoaepiwv (EGC) propsl va
eYKPIOe( UTIS TOV BP0 TWV TIEPLOSIKWV EAEYXWV TTAPAME-
TPWV KAl EKTTOUTIWV 1 TO oUoTnua uropel va eEomAlotel
pe éva ouvex€g oUoTnua MapakoAoubnong Twv eKTo-
MTV. AUTEQ ol 0dnyieg €XOUV KATAPTIOTEl ue OKOTIO
va elval avTIKEWEVIKES KAl TIPOOAVATOMOUEVEG OTNV
anédoon. ErumnAgov, n xpnon g pedddou avaloyiag
S02 (ppm)/CO2 (%) amAoriolel TOV EAEYXO TWV EKTIOUTWV
SOx kat 6a dieukoAlvel Tnv €ykplon uiag povadag EGC.
BAére 1o mapdptnua Il yia t Aoyikn mou e&nysl
xpnon tou SOz (ppm) /CO2 (%) we Bdon yia Tnv napa-
KoAoUBnon Twv ouoTNUATWV.

1.3 H ouppdpewaon npénet va katadetxOel e Bdoel v
avaloyia Twv Tipwv SOz (ppm) /CO2 (% V/v).

MNivakag 1: Opta Beiou palodt mou kataypdpovtat
OTOUG Kavoviououg 14.1 kat 14.4 kal avtioTolXeg TIUES

EKTIOUTWV
MeplekTikdTNTA O Beio ASYOC EKTIOUTIOV
Tou Kauaipou (% K.B) SO2(ppm)/CO2 (% K.0)

450 195.0
350 1517
150 65.0
1.00 43.3
0.50 217
0.10 43

Snueiwon: H xprion twv opiwv avaloyiag Twv eKTIOUNWY e@ap-
uéetal pévo Katd tn XPRHon anootayudTwy neTpelaiou 1y uro-
Aetridpevou kadotpou mietpehaiou.

BAéne to mpoodptnua Il yia v epapuoyf g uedddou ava-

A\oyiag.

1.4 Autég ol 0dnyieg eival CUPBOUAEUTIKAG GUOEWG,
woTO00, ol ApxEg Kalouvtal va @apudoouV TIC OXE-
TIKEG ATIALTAOELG TOU KAVOVIOHOU 4 TOU MApapTANATOS
VI g A.Z MARPOL oUugwva ue auTég.

2 FTENIKA

21 Skomndg

211 O okoTdg Twv odNYLWDV eival va kaboploTolv oL
AMAITACELS YA TOV EAEYX0, TNV £MBEWENON, TNV TILOTO-
roinon kat Tnv enaAndeuon Twv ouotnudtwyv EGC oto
mAaiolo Tou Kavoviopou 4 Tou mapapthpatog VI g
A.Z MARPOL kat va e£ao@allofel n anoTteAeouaTiki
looduvapia YE TIC anattHoEg TWV KAvoviopwyv 14.1 kat
14.4 Tou napapTtiuaTog VI Tng olupacng.

212 Autéc ol 0dnyieg emutpénouv dUo mpoypduuaTa:
Mpdypauua A (rotomnoinon uovadag HEow EAEYXWV Tia-
PAMETPWV Kal EKTIOUTWV) Kat Mpdypauua B (ouvexng na-
POKOAOUONON EKTIOUTIWV UE EAEYXOUG TWV TTIAPAUETPWV).

21.3 Ta mAoia mou mpdKeLTaAl va XPNOULOTIOICOUV
éva olUotnua KabaplopoU Kauoaepinv ev HEPEL I} OTO
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OUVOAS TOU TIPOKEWWEVOU VA OUMMOPPWOOUV HE TOUG
kavoviopoue 141 f/kat 14.4 tou napaptApatog VI Tng
SUuBaong, Oa mpsmnet va epodlacolv Pe EYKEKPIUEVO
>x€d10 Zupudppwong Exkmounwv SOx (SECP).

2.2 EQpapuoyn

221 OL 0dnyieg auTtég LoXUOUV YlA OTIOLAdNTOTE [O-
vada EGC tomobeteital ota unxaviuata kavong me-
Tpelaiou, ekTdg amnd TOUG ATIOTEPPWTNPEG TWV TAOIWY,
mou éxouv eykataotadel emi Tou mAoiou.

2.3 Oplopoi kat anatrtodueva £yypapa

Movdda kadong metpe-|Kd&0e unxavn, AéBntag, agplo-

A\aiou oTPORIN0G 1 KABe dAAog eEo-
n)\loucéq TIou Tpf)(poécaTel'TGl
pe Kauolo ektdg amnd Toug
AMOTEPPWTAPES TWV MAOIWV

EGC Kabaploudg kauoaspiwv

SOx OEeid1a Tou Beiou

SO2 AloEe(d10 Tou Beiou

CO2 Alo&e{d10 Tou GvBpaka

uTC SuyXpoviouévog Maykooulog

Xpdvog

Certified Value
(MoTtoronuévn Tn)

O oplopévog and Tov Kata-
oKkeuaoTh Adyog SO2/COz2, yia
Tov ottoio 1 povada EGC €xel
ruotornonei, dtav Asttoupysl
oe ouvexn BAon oTn uéylotn
TEPLEKTIKOTNTA Ot Belo TwV
Kauoi{uwv mou eivat kabopl-
ouévn and ToV KATAOKEUAOTH

In situ Aneubeiag  detypatoAnyia
uéoa oe éva pedua Kauoas-
pilou

MCR MEylotn Zuvexng loxug

Load range MEyloTn OVOMAOTIK oXUG

uNxaving vtiCeN N péyloto
Moo00TO atuoU AéBnTa

EUpocg qopTiou.

SECP >x€d10 Zuppdpewong Ekro-
unwv SOx

SECC MotomoinTiké TUpUdPPWONg
Exmounwv SOx

ETM-A SUotnua EGC - Texviké Ey-
XEPIB10 yia To oxEdo A

ETM-B SUotnua EGC - Texviké Ey-
XEPB10 yia 1o oxEdlo B

OMM Eyxelpdio MapakoAoubnong
eni Tou mAoiou

BiBAio EGC Kataypa®n Twv AEITOUPYIKWY
MAPAUETPWY, TWV TIPOCAPUO-
YWV TWV OTOLXE(WY, TNG OU-
VIAPNONG KAl TWV apxeiwv
Aeltoupyiag g  povddag
EGC katd nepintwon

Eyypago Mpdypapua A | Mpdypapua B

SECP X X

SECC X

ETM Mpdypauua A X

ETM Mpoypauua B X

OMM X X
BiB\io BEGC A X X
NAEKTPOVIKS oUoTNUa

KATAYPAPAG.

3 ZHMEIQZH AZ®AAEIAZ

MeydAn mpoooxn Oa mpénel va dobsl OTIC emmTw-
oelg ao@AAelag mou oXeTilovTal Ue TO XEPIOUS KAl TV
eyyUTnta Twv Kauoaepiwyv, Tov eE0TAIOUS METPNONG,
TNV AnoBnKeuon Kat Tn XPNon Twv Soxeiwv ouurisong
TWV KaBapwv agpiwv kat Twv agpiwv Babuovéunong.
O Béoelg delypatoAnyiag Kat ol OVIUEG TIAATPOPUES
npdoBaong mpénel va eival TEToleg WoTe 0 EAeyXog va
uropel va ekteheoBel ue aopdiela. Katd tnv tomobs-
TNon NG ££650U andppIPne TWV VEPWV ArOTAUONG TIOU
xpnowlomnolovvtal otn povéda EGC, ueydhn mpoooxn
npénel va do0el oto onueio e eloédou Tou Balaoot-
vouU vepoU Tou TAoiou. Ze OAeg TIg ouvONKeg AetToupyiag,
10 pH mpénel va datnenlel oe eninedo TETO0 WOTE
va anogevyetal n {nuia oto oUoTnua yla tov EAeyXo
TV emPBAABWV CUCTNUATWY UPANOXPWUATIONOU TOU
m\oiou, otnv mipoméAa, oTo MNdAAI0 Kabwe Kat oe AAAa
uépn mou eival eudAwta oTig 6Elveg amoppiyelg, mpo-
KAAWDVTAG EVOEXOMEVWG TNV EMITAXUVOUEVN SdBpwon
KOIOWM®WV HETAAAIKWY TUNUATWV.

4 MPOrPAMMA A - EFKPIZH, ENIGEQPHZH KAI MI>-
TOMOIHZH XYZTHMATQN EGC NOY XPHZIMOINOIOYN
EAEMXOYZ MAPAMETPQN KAI EKINTOMIQN

41 EMKPIZH ZYXTHMATQN EGC

411 levikd

Y16 To mpdypauua A auTv Twv odNyLWv, Tapgxovtal
ol akOhoubeg emAOYEQ:

1 éykpion povddag,

.2 HOVASEC KATAOKEUAOUEVES OEIPIAKA, KAl

.3 éykplon oelpdg mapaywyng

41.2°Eykplon Movddag

4121 Mia povdda EGC 6a mpénet va ruotomoleital
yia v KavémTtd Tng va mAnpoi v oplaki Twn, (n
Motoromnuévn Tiun) rou opileTal and Tov KATAOKEUA-
ot (dNAaAdN To eMiMedo eKMOUMWY TO OO0 N Hovdda
duvatal va erutuyxdvel oe ouvexn BAon) ue Kaluoulo Te-
TPENALO UE YEYLOTN TIEPLEKTIKATNTA KaTd Bdpog ot Beio
TIoU opiCeTal and TO KATAOKEUAOTH KAl Yla TO £Upog
TWV MAPAUETPWV Aettoupyiag, dnwg napatibsvrat oty
napdypago 42212, yla To onoio mMPOKeLTAl va EYKPL-
BoUv. H MoTotomnuévn Twn npénet va eivat KATAAANAn
TOUAQXIOTOV Yia TIG AstToupyieg Tou TAoiou olupwva
JE TIG anatthoslc Twv 14.1 kayn 14.4 Tou MapapTANATOS
VI tng A.Z MARPOL.

4122 e nepimtwon mou dev elival EPIKTO va Slevep-
yNnOel Sokiun pe KaUoluo TETPENALO [E TN UEYLOTN TIEQL-
ekTIKOTTA KaTd Bdpog oe Beio dnwg opifetal amnd tov
KATAOKEUAOTH, ETUTPEMETAL N SIEVEPYELA SOKIUWY U0
KQUO{UWV pe XaunAdTepn TEPLEKTIKATNTA KATA BApog
oe O¢elo. Ta dUo kavowa mou eruAéyovtal Ba mpsnetL va
€xouv emnapkn dlapopd oty Katd BAPog TMEPLEKTIKS-
™nTa Tou Bsiou, WOoTe va ermdEIKVUETAL N AEITOUPYIKN
ouureplpopd e novédag EGC kat va smdeikvieTtal
OTL n ruoTonomuévn TN uropel va sruteuxdel, edv n
povdda EGC Asttoupyouoe We KAUOIWo TIETPEAALO [E
TNV KABoPLOPEVN UEYLOTN TIEPLEKTIKATNTA KaTd Bdpog oe
Belo amnd Tov KATAOKEUAOTY. € QUTEG TIG TIEPUTTWOELS
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0a mpérnel va ektehovvtal avdhoya pe Tnv mepimtwon,
TOUAGXIOTOV SUO BOKIUEG, CUUPWVA UE TNV apdypapo
4.3. AuTéc ol Bokiuég de xpeldletal va sivat dladoxIKEQ
Kal Ba urnopodoav va dlevepyndoulv og dUo SIapopETI-
K€g, aAAd mavouoldtuTieg, povadeg EGC.

4123 O péylotog Kal, edv epapudletal, o eAAXI0TOog
puBuAG porg TNE M&lag TwV Kauoaepiny TG povadag
0a mpénel va kataypdpetal H enidpaon Tng ueTaBOAAG
TV AANWV MapauéTpwy mou opifovtal otnv napdypapo
42212, 6a mpénel va altioAoyeital and ToV KATACKEU-
aoth tou g€omAlopou. H emnidpaon Twv Stakupdvoswy
TWV Mapaydvtwv autwv Ba mpénet va afloAoysital ue
SoKIUA N he GAAO kaTtdAAnAo tpdro. Kauia Stakuuavon
TWV Mapayovtwy, | ouvduacuoy Twv napayovtwy, de
Ba mpérel va sival TéTola, WoTe N TWA TWV EKTIOUTIOV
g povddag EGC va uriepBaivel TNV MO TOMOMUEVN TN,

4124 Ta dedopéva mou AauBdvovtal GUUPWVa Pe TO
mapEdV TUAUa TPETel va uroBdAlovtal otnv ApxA yla
€ykplon, pali Ye To TEXVIKO eyXelpidio yia To Mpdypau-
pa A

41.3 Ze1plokd KATAOKEUAOUEVEG MOVADEQ

SNV TEPIMTWON TWV OVOUACTIKA TAPSUOLWV OVASWY
EGC g 81ag padiknig mapoxng, Onwe auTtég XouV Tit-
otoroindsl cUupwva pe 1o 4.1.2 Kal yla va ano@euxOei
N SoKIuA KGBe povadag EGC, o KaTaokeuaoTh g Tou
g€omAlopoU uropel va urnoBdAel, yia arodoxn and v
Apxn, ouppdpewon tng dldtagng napaywyng. H mmoto-
roinon ™™g k&be povddag EGC oto mhaioto g mapou-
oag puduong, Oa mpénet va umoKkeltal oe KatdAANAeg
embswpnoelg mou n Apxn Bswpel anapaitnTeg, yia va
eEaopahiosl 4Tt n TWA ekmounwyv kdbe povddag EGC
dev unepBaivel tnv Motomomnuévn Ty, dtav Aettoup-
vel olupwva e TIg TapauéTpoug mou opifovtal otnv
napdypago 4.221.2.

41.4’Eykplon oelpdcg mpotdvTwv

4141 Ztnv niepintwon wag povédag EGC tou (Slou
oxedlaouoU, aAAd SLAPOPETIKWY OVOUACTIKWY TIAPO-
XWV WEYIoTNG pong pdlag kauoagpiwy, n Apxn propsel
va amnodexdel, avti g dieEaywyng doKiuwv oe K&be
povéda oUuewva ue Tnv mapdypa@o 4.1.2, SoKusg Tol-
WV ouoTNUaTwv EGC S1apopETIKWV TTIAPOXWY, UTIO TNV
npoUnddeon o1t oL tpelg dokiuég dieEdyovtal oe dia-
otAuata, mou meplhauBdvouv v uPnAdtepn, T Xa-
uNASTEEN Kal pia evdtdueon SlaBdduion g mapoxng
evtog Tou eUpoug.

41.4.2 Y& mepimTWON TIOU UTIAPXOUV OTUAVTIKEG Sla-
POPEG 0TO OXEBIAOUS HoVAdWY EGC ue SlapopeTIKES
apox€g, dev Ba mpsnet va epapudletal n dadikacia
auTn, ekTog £dv unopsl va anodeixdel, katd tnv Kpi-
on g Apxng, OTL, otnv PAEN, ot dlapopEg autég de
peTaBdANouv onuavTikg v anédoon uetagy Twy, dia-
PopeTIKOU TUrou, yovadwv EGC.

4143 Na 11g novédeg EGC SlapOopETIKWY TIAPOXWY,
TIPETIEL va avaypd@eTal ASTTTOUEPWS 1 evalodnaoia oTiq
METABOAEG Yia TO £(d0g TWV uNXavnudtwy Kalong oTiq
oroiec TonoBetouvtal, pali ue ™ euawobnoia otig Sti-
OKUUAVOEIC TWV MAPAUETPWY TIoU avapépovtal oTnv
napdypago 4.221.2. Auté 0a mpérnet va sivat otn Bdon
TWV SOKIUWY, | AANwV dedouévwy OTwg evdeikvuTal.

41.4.4 H enidpaon Twv MeETABOAWY TNG MAPOXNG NG
povdadag EGC ota XapakTnELoTIKA Tou vepou EKTTAUCTG
TPEMEL VA avapEPETAL AETTTOUEPWC.

41.450\a ta urooTNPEIKTIKG Sedopéva rmou AauBdvo-
vtatl oUupWva Pe To TAPOV TUAUA, Hall ME TO TEXVIKO
eyXeidio ya 1o Mpdypapua A yia kdbs povdda, 6a
npénel va urtoBdAAovTal otnv Apxn yia §ykplon.

4.2 Ermubswpnon kat Motoroinon

4.21 Awadikaoieg yia v Motomoinon twv EGC po-
vAadwv

4.211 A 0 oUPUOPPWOT PE TIC ATIAITACELG TNG EVO-
™Ttag 41 kdbe povdda EGC mpénel, elte mpiv and, eite
petd v gykatdotaon tng eni Tou mAolou, va moTo-
riomnOsl 4TI CUMUOPPWVETAL UE TNV TILOTOTIOMNUEVN TIUN
Tou KaBopiletal and Tov KATaoKeuaoTh (T.X TO eminedo
EKTIOMMWV TO oTo{o 1 povdda dudvaTtal va ertuyxAvel
oe ouvexh Bdon) und TIg cuUVONKeS AelToupyiag Kat Toug
TePLopLopoUGg, OTIWG MAPEXOVTAL A6 TO TEXVIKO EYXEL-
pid1o yia to Mpdypauua A g povddag EGC, dnwg €xel
eykpOel amnd v Apxn.

4.21.2 H muotomomuévn tiun 6a npocdlopiletal olu-
PWVA UE TIC SIATAEEIC QUTWV TWV OBNYLWV.

4.21.3 MioTtomoiNTikd Supudppwong Exkmournwv SOx
(SECC) 6a ekdidetal and v Apxn ot kKdBe povdada
EGC mou ouppop@OVETal JUE TIG AMAITACELS TNG Tapa-
yedopou 4.211. O TUnog Tou rioTonoinTikou didstal oTo
npoodptnua 1.

4.214 O kataokeuaoThg Tou ouoTApaTog EGC, o mhot-
OKTATNG N GANO HEpOg, SUvavTal va artnfoulv Tnv €kdoan
MoTomomnTikoU Supudp@wong Ekmoumnawv SOX.

4215 MoTtoroinTikd Supudppwone Exkmounwv SOx
duvaTtatl va ekdobel oe OMoIETdAMOTE UETAYEVECOTEPES
povadeg kabaplopou kauoagpiwy Tou dlou oxedlaouou
Kal apoxng ue povdada kabaplopol Kauoagpiwy mou
€xel muotonomndei oUupwva pe TNV TV mMapdypapo
4211, xwpig ™ dleEaywyn SOKIUWY oUUPWVA UE TNV
napdypagpo 4.211, olupwva pe To TuAMA 4.1.3 autwv
TWV 0dNYLWV.

4216 Movddeg kabapiopoU kauoagpiwv Ttou (dlou
oxedlaouoU, aAAG pe SIaPOPETIKES MPOodlaypapEe and
ekeiveg Tou €xouv riioTtotondel oUupwva e v napd-
ypago 4.211 6a urnopovoav va yivouv anodektég and
™V Apxn, oUUPWva Ue TNV mapdypa®o 4.1.4 autwv Twv
0dNYLWV.

4.21.7 Movdadeg kabaplopoU Kauoaepiny Tou enegep-
ydZovtal uévo €va UEPOS TNG PONG Kauoaepiwy Tng
MPSOANYNG aroppedPnoNg OTIG OTIO(EG EXOUV TOTIOOETN-
Oel Ba undkevtal o e1dkn e€€taon and v Apxn, yia
va eEao@aliletal Tt KATw and OAeC TIC KABOPIOWEVES
ouvOnKkeg Aettoupyiag, N GUVONIKN TIUA EKTIOUTIWV TWV
Kauoaepiwv katdvtn Tou cuoTthuartog dev eival yeya-
AUtepn and TNV TOTOTIONUEVN TN

4.22 Texviko Eyxepidio Zuotiuatog Kabapiopou Kau-
oagpiwv ‘TNpdypauua A’ (ETM-A)

4221 K&6e povada kabaploupol kauoagpiwv a npé-
niet va eivatl epodlaouévn pe Texvikd Eyxepidlo Turou
A amé tov kataokeuaoTth. To Texviké Eyxelpidio 6a
npénet va nephapBdavel TouNdxloTov TIC akdAoubeg
TANPOPOPIES:

1 v avayvwplon ™g novadag (KaTaoKeuaoTng, Uo-
vTENO/TUTOC, TOV apldud oepdg (S/N) kat dAAeg Aerto-
uépeleg, Onwg ival anapaitnTo), CUNMEPINAUBAVOUEVNG
NG TEPLYPAPNG TNG MOovAdAC KAl TWV ATAITOUUEVWV
BoNONTIKWY CUCTNUATWV.

2 Ta dpla Aettoupyiag, N To eUPOG TIMWV AELTOUPYI-
ag, yla ta oroia n povdda €xel motornomOel. Autd 6a
TIPETEL TOUAGXIOTOV va EPIAQUBAVOUVY:
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1 Tov péyloto Kay, edv epappdletal, Tov eAAXIOTO
pubus pong MAlag Twv Kauoagpiwy,

2 TNV oxU, Tov TUMO Kat AAAEG OXETIKEG MAPAME-
TPoug NG Movddag kavong otnv oroia 1 povdada Ka-
Baplopou Kauoaspiwv mpdkeltal va Torodstnoel. XTIg
TEPIMTWOEIS TWV ABATWY, TPEMEL emiong va 806l N
pEYIOTN avaAoyia agpa/Kauoiuou oTo PEYIOTO POPTIO.
STIG MEPIMTWOELG TWV KIVNTAPWV VTICEN, €AV 0 KIVNTAPAG
elval dixpovog 1) TeTpdypovog,

.3 TO MEYIOTO Kat eEAAXIOTO PUBUS PONG TOU veEPOU
mAJong, TV tiieon e106dou Kat TNV eAAXLOTN AAKAAIKO-
™nTa Tou vepou eloddou (ISO 9963-1-2),

4 10 glpoc NG Bepuokpaociag l06d0U TwWV KAu-
oagpiwv Kal TN péylotn Kat Tnv eAdxlotn Bgpuokpacia
€EGB0U TWV KaUoagplwv Ye TN povada kabaptopou Kau-
oagpinv oe Asttoupyia,

5 10 gUpog NG SlAPOoPIKAG TIiEONS TWV KAUCAE-
piwv kat ™ péylot mieon el0édou Twv Kauoaspiwv
pe TN povdada kaudong meTpshaiou o PEYLOTN ouvexh
Aettoupyia 1) oto 80% TNG OVOUACTIKAG LoXUog, dmola
elvat KatdAAnAn,

6 Ta enineda ahatdtnTag \ Ta oTolXEla PPECKOU
vepoU Tou eival amapaitnTa yla v napoxf EMapKwv
MapayovTwy eE0UBETEPWONG Kal

.7 &\\oug apdyovTeg Tou apopouv To oxedlaoud
Kal T Aettoupyia t™ng povdadag kabaplopou Kauaiuov,
OXETIKOUG ME TNV EMITEUEN MEYIOTNG TIMAG EKTTOUTIOV,
Oxt ueyaAUtepng amnd TNV TMOTOTOMUEVN TN

.3 Oroleg anattnoelg 1 EPLOPIOPOUS OXETIKA ME TN
povdada kabaplopoU Kauoaepiwy 1} ouvdeduevo eEOTIAL-
oud ue TN povdda mou eival avaykaiol yia va ermtuxel
n uovada pgylotn TR eKkmourmg, oxt ugnAdtepn and
TNV MOTOTOINUEVN TN,

4 AnaitThoelg yla ™ ouvthpnon, unooTthplEn 1 mpo-
oappoYh TNG Movadag kadaplopoU Kauoaspiwv woTte
va uropel va ouvexiost n novada va emtuyxAavet ugyt-
0TN TN EKTIOUTTAG, OXt uPnAdtepn and TNV TiLoToTOoL-
nuévn ). H ouvtipnon, urnootPLEN Kat MPocapuUoyn
0a mpérnel va kataypdeovtat oto BiBAio Kataypapwv
Movddac KabaplopoU Kauoagpiwv,

5 AlopbwTIkEQ evépyeleq o meplMTwOon unépRaong
TOU 1oXUOVTOG MEYIOTOU ETUTPETIOUEVOU Adyou SO2/CO2,
N TV Kpltnpiwv andppPng Tou vepou EKMAUONG,

6 Aladikaoia emaAnOeuong, MPOKEWEVOU va XPNol-
poroindel oTig embswpnoelg yia ™ diaopdhion g
dlathpnong g anédoong kat Tng opONG xpNong g
povédag. (BA. mapdypago 4.4)

7 AlakUpavon Twv XapaKTNPELIOTIKWY Tou vePoU €k-
mAuong avdloya e To eUpog andédoong g novadag.

8 IXedla0TIKEG AMAITAOEIG TOU OUCTAUATOS VEPOU
EKTAUONG Kal

9 To MioTtomoinTkS Suppdppwong Exkmounwyv SOx.

4222 To Texvikd Eyxeipidio Zuothuatog Kabapiopou
Kauoagpiwv turnou A npénel va eykpldsl and tv Apxn.

4223 To Texviké eyxelpidlo 6a mpénel va dlatnpeital
eri Tou mAoiou oTo omoio n povdda kabaplopou Kauoa-
eplwv €xel TormoBeOel kKat Ba mpérel va eival dlabgoiuo
yla TIg embewpnoslg, Snwe anatteitat

4.2.2.4 TPOTIOTOINOEIG OTO TEXVIKG £YXELPIBLO0, OL OTI0(EG
avTikatomTpifouv ah\ayég otnv puovdada kabaplopoy
Kauoaepiwv Kat ol oroieg ermpeddouv TNV anddoon
0g OXE0N UE TIQ EKTIOUTES OTOV agpa Ka/f oto vepd,
0a mpénel va eykpivovtal and tnv Apxn. MNpoabrkeg,

dlaypapsg N TPOTOTIOOEIC OTO TEXVIKO EYXELPIOI0 Ol
oroieg €xouv dlaxwploBel amnd To ApXIKA EYKEKPIUEVO
eyXxepidlo, 6a mpénet va diatnpouvtal pali ue To ey-
Xepidlo Kal 6a Bswpouvtal wg HEPOG TOU.

4.2.3 Embswpnoelg oe Aettoupyia

4.2.31. H yovdda kabaplopou kauoagpiwv Ba undkettat
oe embewpnon Katd v eykatdotaon kat katd tv
APXIKNA, ETAOLA /EVSIGUEDN KAl EMOEWPENOT AVAVEWONG
and v Apxn.

4232 ZUupwva ue Tov kavovioud 10 Tou mapapthua-
T0¢ VI Tng MARPOL, ot povddeg kabaplopolU Kauoiuou
unidkevtal ogs EAeyxo amd 1o KPAtog Tou Alugva.

4233 H Apxf ekdidel MoTtomoinTiké Supudppwong
Ekrounwv SOx mptv and tn Xpnon k&de povdadag ka-
6aplouoy Kauoiuou.

4234 Metd tnv embewpnon sykatdotaong, Onwg
anatteitat and v napdypago 4.2.3.1, To TUAPA 2.6 Tou
SudmAnewuatog Tou Aedvoug Maotomnomntikou MedAn-
Yng Punavong tou Aépa Tou mAoiou Ba mpérel va ou-
MTANPWveTal KatdAAnAa.

4.3 Opla exmounwv

4.31KdBe povéda kabaplopol kauoaepiwv 6a mpsmnet
va elval IKavh va PEIWVEL TIG EKTIOUTEG 1OOTIUA TIPOG N
XAUNASTEPA amné TNV TOTOMOMUEVN TR O OTIOLOdN-
rote onueio Tou poptiou, dtav Aettoupyel oUUPWVA UE
Ta Kpipla Tng napdypago 4.221.2, énwg kabopilstat
otig napaypdpoug 4.3.2 éwe 4.35 AUTWV TWV 0dNYLWY,
Kabwg onwg e€alpeital otnv napdypaeo 4.3.7.

4.3.2 O1 povdadeg KabaplopoU Kauoaep{wv Tou ToTode-
TouvTal og KUPLEG VTIZeA unxavég mpdwong Oa mpénet va
mAnpoUv TIg anatthoelg g rapaypdeou 4.3.1 yia oAeg
TIc opTioelg neTaty 25 éwe 100% NG KAUOKAG TIMWV
QOPTIOU TWV UNXAVWV OTIG OToleg €xouv TomoOeTNnOEL.

4.3.3 O1 povddec kabaplopoU Kauoaepiwv Moy To-
rnoBetolvtal o BondONTIKES punxavég vtile mpsnel va
mAnpoUv TIg anatthoelg g rapaypdeou 4.3.1 yia 6Aeg
TIc popTioelg peTAEU 10 wg 100% TN KAMAKAG TIM®V
(POPTIOU TWV UNXavwyv oTIg omnoieg €xouv TomodeTNOsel.

4.3.4 O1 povédeg kabaplopoU Kauoagpiwy Tou ToTo-
BeToUvTal 08 uNXAvES VTIZeN Tou Ttapgxouv LoxU Kat yla
™V KUpla medwaon Kat BondnTikoug okoroug Oa Tpémnel
va mAnpouv TI¢ anattioelg e napaypdeou 4.3.3.

4.35 O1 povddeg KabaplopoU Kauoaepiwy mou Tomo-
OeTouvtal oe AéBnteg Oa mpénel va MANEoUV TIG aral-
Thoelg e napaypdeou 4.31 yia dAeg TIC popTioelg
peTa&u 10 kat 100% Ttou elpoug Tou QopTiou (pubuol
Mapaywyng atuou) i, edv 1o elpog Asttoupyiag sivat
MIKEATEPO, TIAVW AT TO MPAYMATIKS UPOC TOU POoPTIOU
Tou AeBATWV OTOUG OToloUg €X0oUV ToToOeTNOEL.

4.3.6 Mpokewévou va arnocapnvioTel 1 anddoon Tou
ouoTAUATOG, Ba TPEMEeL va avaAn@douv HETPNOEIC TWV
EKTIOMTIWV, UE TN OUMPWVN YVWOUN TG APXNG, OE TOU-
Aaxiotov téoogpa onueia tou goptiou. Eva onueio
Tou popTiou, Ba mpérel va eival and 95 éwg 100% Tou
MEYIOTOU puBuOU PoNG TNG MATAC TWV Kauoagpiwy yla
Ta oroia n povada npdkeltal va riuotornoindei. Eva on-
ueio Tou poptiou Ba mpénel va sivat evtdg + 5% Ttou
eAAXIOTOU TTI0000TOU PONG TNG MAZAg TwV Kauoaegpiny
yla ta oroia n povdda mpdkeltal va rotonomndel. Ta
&A\\a dUo onueia Tou popTiou Ba MPEMEL va anéxXouv
eEloou peTAEU TWV UEYIOTWV KAl EAGXIOTWY TIAPOXWV
udlag twv kavoaepiwv. Otav undpxouv acuvéxeleg O
Aettoupyia TOU CUOTAUATOG, O APOUOS TWV ONUEiwY
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POpTIoNG Ba MPsneL va auinBel, ue TN oUNPWVN YVOUN
™G ApXNG, £TOL WOTe va amodeikvieTal 6Tt dlatnpeital
n anatrtoupevn andédoon og OAo To eUpog PuBuOoU PONC
™Mg pdlag tTwv kavoagpiwv. Ermmpdodsta svdidueoa
onueia edépTiong mpénet va eheyxOolv av undpxel €v-
BEIEN KOPUPNG EKTOUMNAG KATW ard TO UEYIOTO pudud
pong pdalag Twv kauoagpiwv N, edv epapudletal, mdvw
arnd tov eAdxI0To pUBUS POoNG TwV Kauoaepiwv. AUTEQ
ol IPAoBEeTES BOKIWEG Ba TPSMEeL va elival EMAPKE(G og
aplOud, woTte va KABoPLoTEL N UEYIOTN TIUA EKTIOUTNG.

437 Na goptia KATw ekeivwv Tou TipoadlopifovTat
otig rapaypdpoug 4.32 £wg 4.35, n povdda kabapt-
oupoU Kauoagpiwy Ba TPEmnel va ouvexioel va Aettoupyel.
Se ekelveg TIQ epITwoelg Orou uropsl va aratteitat
o efomAloudg kavong metpelaiou va Aettoupyel urnd
OUVONKeG PEAAVTI, N CUYKEVTPWON TWV eKMOuN®Y SO2
(ppm) oe mpokaboplopévn ouykévtpwon 02 (15,0% oTIg
unxavég vtitel, 3,0% otoug AERnTeg) dev mpEmnel va
uriepBaivel ta 50 ppm.

4.4 Aladikaoieg emi Tou mholou yla Tnv emidelEn g
OUMUGPPWONG

4.41 To TeXVIKO eYXelpi(dlo KGOe povadag kabaptopou
kauoaepiwv tou Mpoypduuatog A 6a TPEneL va Te-
plAauBdvel dladikaoia emaAnBsuong yia Xpnon oTig
embeswpnoelg, onwg amnatteitat. Auth n dadikaoia de
0a mpérnel va anattel e1dikd eEomAloud 1 wia 1§ Badog
YVWON Tou ouoTANATog. Omou anattoUvtal CUYKEKPLUE-
VEG OUOKEUEG Ba MPEmel va mapéxovTal Kat va dlatnpou-
vTal we HEPOC Tou ouoTAuaTtog. H povdda kadaptopou
kauoaepiwv mpénel va oxedlaotel katd tétolo TPAmo,
woTe va dleuKoAUvETaAL N eTOEWPENON, OTwg anatte(tat.
H Bdon authg g dadikaoiag emaAndsuong eivat ot
epboov OAa ta ocuvagn otoixeia, ot TiWES AstToupyiag
1 ol pubuioeig Bpiokovtal evidg TwV EYKEKPIUEVWY 0Opi-
wv, TéTe n anédoon g povadag Oa sivat evidg Twv
AMAITOUUEVWY 0piwy, Xwpei(g TNV avdykn yia mpayuati-
KEG UETPNOEIG TWV EKTIOUTIWV Kauoaepiwv. Eival ertiong
anapaitnto va dlacpaliotel 4Tt n povdda kabapiouou
kauoaepiwv mpooapudletal og pia povada kavong me-
Tpelaiou yia v omnola €xet aflohoynbsl - autd aro-
Ttehel uépog Tou Zxediou Tuppdppwong Eknoumnwv SO2.
O okomnde autdg eEurmpeteital eite dla Tou TEXVIKOU
(akélou Tou oxeTiCetal ye to Alebvég MoTomonTikd
MpdAnyng Purnavong tou Aépa Mnyxavng, edv sivat dia-
0gowuog, eite néow AnAwone Kauoaepiwv mou ekdidetal
and TOV KATAOKEUAOTN 1 TO OXEdIAOTH TNG UNXAVAG
N Ao apuddio pépog, eite péow ARAwong Anagplwy
Tou ekddeTal and Tov KATAOKEUAOTH 1) TO OXEdLA0TH
Tou AéBnta 1 AANo apuddilo uépog Tou eEumnpeTel TO
okomd autd Katd TNV Kpion ™ne APXNAG.

4.42 3t dadikaoia emaAnbeuong Ba mpEnel va me-
phauBdvovtal 6Aa ta ouoTatikd, TIHEG Asttoupyiag ©
pubuioeic Tou pnopel va emnpedoouv T Asttoupyia g
povdadag kabaplopou Kauoagpiwy Kat Tnv IKavotnTtd g
vVa avtanokpOe{ otnV MoTOMOMUEVN TN,

4.43 H dadikaoia emaAndeuong eykpivetal and tnv
Apxn, KATory UrMoBoAng TNG amd TOV KATAOKEUAOTH
e Movadag KabaplopoU Kauoaepiwy.

4.4.4 H dadikaoia enakndeuong mpénel va TepIAau-
Bdvel EAeyxo eYYPAPwV KABWG KAl PUOIKS EAEYXO TNG
povadag kabaplopolU Kauoagpiwv.

4.45 0 embewpntig 6a mpénel va enakndevetl Oti k&AOe
povéda kabaplopoU Kauoagpiwy eival eyKATEOTNUEVN

oUUPWVA UE TO TEXVIKO £YXEPIBIO TNG HOVAdag Kat
dlabétel MoTomomTikd Zupudpewong Exkmounwy SOz,
énwe amnarteitat

4.4.6 Katd tnv kpion ™e Apxng, o embswpnthg Ba
npénel va €xet ™ duvatdtnTa eAéyxou evdg 1 SAwv
TWV avayvwPLIoUEVWV OTOLXElwY, TWWY AsiToupyiag n
pubuioswv. Otav undpyouv Teplocdtepeg amnd uia ho-
vadeg kabaplopou kauoagpinv, N Apxn uropel, katd v
Kplom TG, va ouvVTOUEUOEL 1] va PMEWWOEL TNV EKTAoN TNG
embewpnong i Tou mholou, Suwe oAOKANnEN n embe-
wpnon mpgnet va oAokAnpwOel yia touldylotov gvav
TUrno povadag kabaplopou Kauoagpiwv Tou TAoiou, utd
v mipoUnddeon 4Tt kat ot AA\eg povadeg kabaplopou
Kauoagpiwv Aettoupyoulv e Tov Blo Tpdro.

4.47 H povdda kabaplouoU kauoaepiwv mMPEMeL va
neptAapBdvel yéoa yia autduatn Kataypaen g Aet-
Toupyiag Tou ouotAuatog. O pubudg pong kavoagpinv
Kal n mieon Tou vepoU EKMAUONG OTN ouvdeon elo6dou
g Movddag, n tiieon Twv Kauocagpiwv mpv Tnv £ico0dd
TOUG OTN YovAda KAl 1 TTwon TIEoNS TwV Kauoagpinv
KAtd pnKog TG Hovadag, To popTio Tou eEomAlopoy
kadong kauoiuyou kat n Bepuokpacia Twv Kauoaepi-
WV TPV KAl META TN povada kabaplopoU Kauoaepinv
npénel va kataypd@ovtal TOUAAXIoToV 0T ouxvatnTa
mou opiletal otn mapdypago 54.2. To oclUotnua Kata-
YOAPAG TWV SeSOUEVWV TIPETEL VA CUUMOPPWVETAL JE
TIG anartoelg Twv dpdpwv 7 Kat 8. ZTnv mepintwon
TIOU N MOVAdA KATAVOAWVEL XNUIKEG OUCIEG HE YVWOTO
PUBUS, STIWG TEKUNPLWVETAL OTO TEXVIKO EYXEPIBIO TNG,
n Kataypaen ™g ev Adyw katavdhwong oto BiBAio
EYYPAQWV TNG MovAdag kadaplouol kauoaspiwv eEu-
rneetel eniong autd Tov okomod.

4.4.8 Z0upwva pe To Mpdypauua A, edv dev €xel To-
nofetnBel éva ovoTtnua ouvexoug MapakoAoudnong Twv
Kauoagpiwy, yla tnv enaAnBeuon TG CUPUOPPWONG TG
povdadag, cuviotdral va dlevepyeital og nuepnaota Bdon
£rTOMOG EAeYXOC TNG MOLOTNTAC TWV KAuoagpiwv doov
apopd tnv avahoyia SO2Appm)/CO2%) oe cuvduaoud
ME TOUC TIAPAUETPIKOUG eAEyXOUg Tou TipoBAEmovTal
otnv napdypapo 4.4.7. Edv éxel tomobetndel olotn-
pa ouvexoug TapakoAoulnong Twv kauoaegpiwv, 8a
XPElaoTouv pévov Kabnueptvol erutdrot EAeyXol Twv
TIAPAUETPWY TIOU avapépovTal athy napdypago 4.4.7,
yla va enaindeutel n owoTth Asttoupyia TG novadag
KabaplopoU Kauoaepiwy.

4.49 Edv 0 KATAOKEUAOTAG TNC Hovdadag kabaptopou
kauoaepiwv dev eival oe B€on va napéxel diapeBaiwon
6Tl n povdda kabaplopoU Kauoaepinwv 6a CUPMOPP®-
VETAL UE TNV TUOTOTIONUEVN TIUA 1 ME XAuNASTEPN TN
METAEU TwV emBewpNoewy, HEoW NG dladikaaoiag ema-
ABeuong nou mpoPAgnetal otny napdypago 4.41,H av
autd anattel e1dkS eE0TALOUS 1) EESIBIKEUUEVN YVW®ON,
yia ™ dtaoPdhion g oupudpPwong T povadag ue
TOug Kavoviououg 14.1 kai/f 14.4 tou mapapthuarog Vi
e MARPOL ouviotdtatl n Xpnon tng ouvexoug rnapa-
koAoubnong tng uovddag kabaplopou kavoaepinv (B
Mpdypauua).

4.410 O mAolokTATNG Ba mpérnet va datnpsl éva BiRAio
eYYPapwv g povddag kabaplopol kauoaspinv yia
NV eYYPQa®f TWV EPYACIWV OUVTAPNONG KAl EMIOKEUWV
NG HOVAdAgG, MEPINAUBAVOUEVWY OUOLWY AVTIKATAOTA-
oewv. O TUrog tou BRAlou Ba umoBdAAeTal and Tov
KATAOKEUAOTH TNG MovAdag KabaplopoU Kauoaspiwv
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Kal 6a eykpivetal amnd v Apxi. To BRBAD eyypapwv
0a npénel va eival dlabgoiuo oTIC eTIOEWPNOELS, OTWS
arnatteitat kat yropel va diaBactel o cuvduaoud ue Ta
NuePOAdYLa Tou punxavootaciou kat GAAa dedougva, av
elval anapaitnto, yia va smBeBaiwdesi n opoN Aettoup-
yia g povddag kabaplopou kauoaepiwv. EVAANAKTIKG,
ol MANPoPopiec autég Ba mpéret va kataypd@ovTtal oTo
TIPOYPAMUATIOUEVO OUCTNUA aPXEiwV ouvtApNong Tou
mholou, dniwg éxel eykpldel amnd tnv Apxn.
5MNMPOIrPAMMA B - ErKPIZH, ENIGEQPHZH KAI TMIZTO-
MOIHZH MONAAAZ KAGAPIZMOY KAYZAEPIQON MEZQ
2YNEXOYZ MAPAKOAOYOHZHZ TON EKMOMMQN SOx.

51 evikd

To mpdypauua autd Ba MPEmeL va Xpnotdoroteitat, yia
va erdeiEel OTL ot eKTOTES amd pia povada kavong
netpelaiou otnv oroia €xel tornoletndei povada Ka-
Baplouol kavoagpiwv, n omola Bpioketal o Asttoupyia,
OUMMOP(P®VOVTAL UE TNV ATIALTOUMEVN TIUN EKTTOUTNG N
ME XAUNAOTEPEN TN (TLX. ONWS ava@gpeTal 0To SXES10
SUMPOPPwoNG Ekmnounwv SOx) og oMoLoSATOTE PoPTIO,
ouuriepthauBavouévng Tng eTARATIKAG AslToupyiag g
povadag kauong netpeAaiou Kat EMOUEVWG, TN CUUMOP-
PWOT JE TIC analtHoeIg Twv Kavoviopwy 14.1 kayf 14.4
Tou napaptAuatog VI tng MARPOL.

52°Eykplon

H ouuudppwon amodelkvietal katd th Aettoupyia
™Ne povdadag péow TNS ouvexouc MapakoAoudnong Twv
kauvoagpiwv. To oloTtnua rapakoAoudnong Oa mpénet va
eykptOel amnd v Apxn Kal Ta anoTeA£ouata auting e
napakoAoudnong va eivat diadgoa otnv Apxn onwg
elval anapaitnto yia va anodsi€ouv Tn cUUUOPPWaN,
onwg anarteital

5.3 Emubeswpnon kat rmotornoinon

5.31To olUoTtnua napakoAoudbnong tng novadag kada-
plopoU kauoaepiwv Ba utidkettal oe erbewpnon Katd
NV eykaTdoTaon Kat Katd Ty apxIkn, eTnola /evaldue-
on Kal embewpnon avavéwong amnd tnv Apxi.

5.3.2 Z0upwva e Tov Kavovioud 10 Tou mMapapTANATOC
VI tTnge MARPOL, Ta cuoThuata mapakoAoudnong Twv
povdadwyv kabaplopoU kauoaepiwv umopsel emiong va
urtidkewvtal og EAeyxo amod To KPATog Alugva.

5.3.3 ZTIg nepuntwoselg ekeiveg drou esival eykate-
omuévo povdda KadaplopoU Kauoaepiwy, To TUAUA
26 Tou Zuurminpwuatog tou Algbvoug MotomoinTikou
MedAnYng Pdrnavong tou Aépa Ttou mhoiou Ba mpénel
VA OUMTANPWVETAL KATAANAQL.

5.4 YrioAoylopdg Tou pubuoU EKTTOUNG

541 H ouUvBeon twv kauoaepiwv amd mAsupdg
SO2(ppm)/CO2A%) Ba mpémnel va PeTPATAL 08 KATAAANAN
0€on uetd TN povdda kabaplopou Kauoagpinwv Kat n
puétpnon Ba mpgnet va eival oUupwva Pe TIC meodla-
YPa®Eg Tou Kepalaiou 6, wg oxUeL

5.4.2 To SO2(ppm) kat to CO2(%) MPEMEL va TAPAKOAOU-
BouvTal CUVEXW®G KAl va KATaypd@ovTal 08 JUld CUGKEUN
Kataypapng Kal eneEepyaoiog dedousvwy ue pudud o
orolog dev mpénel va eivat pikpdtepog and 0.0035 Hz.

5.4.3 Av xpnotuotolovvtatl meptocdtepeg and uia ou-
oKeugg avdluong yla Tov mpoodloploud g avaloyiag
S02/CO2, Ba MPEmel va ouvtovi(ovtal WoTE va EXOUV
rnapduoloug Xpdvoug detyuatoAnyiag Kat uétpnong Kat
ol €€0d01 dedopévwv va eubuypauuiovtal, £TOL WOTE N
avaloyia SO2/CO2 va avtinpoowrelel MARPWS TN GUV-
Oson Tou Kauoagpiou.

55 Aladikaaieg eni Tou mAoiou yia tnv emidel€n ouu-
MOPPWONG UE TO OPLO EKTIOUTIWV

55.1To olotnua kataypaeng Twv dedousvawy Ba mpg-
TIEL VO CUMMOPPWVETAL UE TIG ATIAITACEIG TWV TUNUATWV
7 kat 8.

5.5.2 Hugpnalol erutdmiol EAeyX0L TV TIAPAUETPWV TTOU
avaggpovtal oty mapdypago 4.4.7 anarrolvtal yia v
eEakpiBwon ™g opbNg Aettoupyiag Tng povddag kaba-
plopoU kauoagpiwv kat O6a mpénet va kataypdpovTal
oto BiBAio eyypapwv tng povddag kabapiopou Kauoa-
epiwv A 01O CUCTNUA KATAYPAPNG TOU UNXAVOOTAGIOU.

5.6 Texvikd Eyxepidlo Zuotuatog Kadaptouou Kau-
oagpiwv ‘Tpdypauua B” (ETM-B)

5.6.1 K&6e povdda kabapiouou kauoaspiwv Ba mpsmnet
va eivat epodlacuévn ue Texvikd Eyxelpidio Mpoypdu-
patog B and tov kataokeuaoTr). To Texviké Eyxeipidio
0a npénel va nepthauBdavel TOUAGXIOTOV TIG akOAoubeg
TANPOPOPIES:

1 v avayvwplon ™g povddag (KaTtaokeuaoThg, Uo-
vTého/Tumog, Tov apdud oepdg (S/N) kat AAeg AertTo-
uépeleg, Onwg eival anapaitnTo), cupnepAaUBavouEVNg
NG MEPLYPAPNG TNG MOVASAG KAl TWV ATAITOUNEVWV
BonNONTIKWY CUCTNUATWV.

2 Ta dpla Aettoupyiag, i To eUpog TIUMWV AelToupYi-
ag, yla ta onoia n povdda €xet motornomOel. Autd 6a
TIPETEL TOUNGXIOTOV va epIAapBAvouy:

1 1o uéyloTo Kay, edv epapudletal, Tov eAAXIOTO
pubus pone ndlag Twv Kauoagpiwy,

2 TNV WoxU, Tov TUMO Kat AAAEG OXETIKEG MAPAME-
Tpoug NG Movddag kadong metpehaiou otnv oroia N
povada kadaptlopou Kauoaspiwv TPOKELTAL VA TOToOEe-
NOel. ZTIQ TMEPIMTWOELG TWV AgRATWY, PETEL eTiONG va
d00¢el n uéylot avaloyia agpa/kauoiuou O0To UEYIOTO
QOPTI0. ZTIG TIEQITTWOELG TWV KIvNTAPWYV VTICEN, €dv 0
Klvnpag eival 3ixpovog 1 TETPAXPoVog,

.3 10 péyloto kal eAdxloTo pubud pong Tou vepou
EKMAUONG, TNV TIiEoN £10030U Kat TNV eAAXIOTN AAKAAL-
KOTNTa Tou vepou e1oddou (ISO 9963-1-2),

4 10 glpoc NG Bepuokpaciag l00douU TwWV KAu-
oagpiwv Kal T YEylotn Kat v eAdxlotn Oepuokpaacia
£EGO0U TWV Kauoaepiwv Pe TN povdda Kabaplopou Kau-
oagpiwv oe Aettoupyia,

5 10 gUpog NG SlaPopPIKNG TieoNng Twv Kauoae-
piwv Kat ™ péylot mieon e106dou Twv Kauoaspiwv
pe Tn povdada kavong metpehaiou o PEYIOTN Ouvexn
Aettoupyia ) oto 80% TNG OVOUAOTIKAG LoXU0g, Orota
elvat KaTdAAnAn,

6 Ta enineda ahatdtntag N} Ta otoixela PPETKoU
vepou Tou eival anapaitnTa yia Ty napox EMapKwv
MapayovVTwy eE0UBETEPWONG KAl

.7 A\M\oug apdyovTeg Tou agopouv Tn Asttoupyia
™G novadag kabaplopoU Kauoiuou,

.3 Oroleg anattioelg 1 MePLOPLOPOUG OXETIKA PE TN
povada kabaplopoU Kauoaepiwy N ue ouvOEOUEVO EEO-
MALOUG Ue TN povdada

4 AlopBwTIKEG evépyeleg 08 MePIMTWON UMEPRAONG
TOU 1oXUOVTOG MEYIOTOU eTUTPETIOMEVOU Adyou SO2/CO2,
N TwV KPLTNPiwv andéppPng Tou vepou EKMAUONG,

5 Alakduavon Twv XapakTnELoTIKOV ToU vEPOU €K-
m\uong avdloya e To eUpog andédoong g uovadag.

6 IXeBIA0TIKEG AMAITAOEIG TOU OUCTAUATOS VEPOU
EKTAUONG.
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56.2 To Texvikd Eyxepidio Zuomuatog Kabapiouou
Kauoagpiwv Mpoypduuatog B mpémet va eival eykekpl-
pévo and v Apxn.

56.3 To TexVviko eyxelpidlo 6a mpémnel va datnpeitat
i Tou mAoiou 0To omnoio n povéda kadaplouou Kauoa-
eplwv €xel TonmoBeTNOe( kal Ba mpénel va ivat Slabgouo
yia TI¢ embewpnoselg, Snwe anatteitat

5.6.4 TpomomolAoeIg 0TO TEXVIKO £YXELPIBL0, Ol oTo{Eg
avTikatomTtpifouv alayég oy povada kabaplopou
Kauoaepiwv Kat ol oroieg ermpedlouv TNV anddoon
0e OXE0N UE TIQ EKTOUTEG OTOV agpa Kaim oto vepd,
0a mpénel va eykpivovtal and v Apxn. MNpoobnkeg,
dlaypa@Eg 1 TPOTIOTIONOEIC OTO TEXVIKO EYXEPIOI0 Ol
oroieg €xouv dlaxwpeloBel amnd To apXIKA EYKEKPIUEVO
eyXxewpidlo, 6a mpsnet va diatnpouvtatl pall ye to ey-
XEPIB10 Kal Ba Bewpouvtal wg UEPOG Tou.

6 AOKIMH EKIMOMMQN

6.1 H SoKiun ekmounwv 8a mpénetl va akoAouBe( TIg
anattioelg Tou kepalaiou 5 tou Texvikou Kodika NOx
2008 Kal TwV ouvapwv MEOCAPTNUAT®Y, EKTOC amd TIC
TIEQIMTWOELIC TIOU TIPORAETMOVTAL OTIC TIAPOUCES KATEU-
Buvtnpleg odnyieg.

6.2 To CO2 6a mpémnel va pyetpdtal he T Xenon evog
avaAuTr Tou Aettoupyel pe TV apXf) TOu pn Slaoke-
dalougvou urepuBpou wTdg (NDIR) Kat e TpdoBeTo
£EOTIALOUS, ONwe EnpavTtipeg, Onwg anatteital To SO2
TIPETIEL VA PETPIETAL UE AVAAUTEG TIOU AELTOUPYOUV [E
TIC APXEC Tou N dtaockedalouévou utiepUBpou pwTog
(NDIR) i} un-dtacmopdg uriepliwdoug pwtdg (NDUV) kat
pe emnpdofeto eEomAloud, Onwg Enpavtnpeg, Onwg
arnatteitat. AANa ocuoTtAuata | apx€g Asttoupyiag
Tou avaAuTh uropel va yivouv amnodektd, Uotepa and
€ykplon g Apxng, und v rnpoimndbeon 4Tl mapgxouv
toodUvaua N kaAUtepa aroteAéopata and ekeiva Tou
eEomAlopoU TIou avagépetal avwtépw. MNa tnv anodo-
XN Twv AAwv cuotnudtwyv CO2 R apxwv Asttoupyiag
avaAuTh, n u€Bodoc avapopdg MPETEL va sival GUUPvVa
pe T anarthoelg tou Mapaptiuatog Il tou Texvikou
Kwbdika NOx 2008.

6.3 H Aettoupyia tou avalutr) Ba MPETMEL va CUPMOP-
PWVETAL UE TIG AMAITAOEG TwV TUNUATwY 1.6 swe 1.10
Tou ipooaptAuatog Il Tou Texvikou Kwdika NOx 2008.

6.4 To delyua kauvoaepiou SO2 Oa mpénet va AauRdve-
Tat and éva avTimeoowreuTIKG onueio detyuatoAnyiag
KATAVTN TNG Movadag Kadaplouou Kauoaspiwy.

6.5 O1 ekroumég Tou SO2 kat Tou CO2 mpérnel va eAy-
xovtal eite ye amneubelag detypatoAnyia yéoa oe €va
pedua kauoagpiou eite ye ouotAuata eEaywyng dety-
HATWV.

6.6 Ta delypara kavoagpiwv yia Tov Kaboploud Twv
ekmoun®v SOz mpénel va dlatnpouvTal o KATAAANAn
OgpUOKPACIA YIa TNV ATOPUYA TNG CUMMUKVWONG TOU
vepoU 0TO oUoTnua SelyudTtwy Kal wg K TOUTOU TNV
anwAela SOz

6.7 Av €va delyua kauoagpiou mpog eEétaon xpeldle-
Tat va Enpavlel rmpv tnv avd\uon Tou, autd TPEMEL va
yivel ue TpdMO, WoTE va unv uridpxet anwAeta SO2 ato
untd e€étaon deiyua.

6.8 Ot TiuéEg SO2 kat CO2 Ba mpémnel va ouykpivovTtal
pe Bdon v Sla evaropévouoa MePLEKTIKOTNTA O vePS
(rx. Ened N e To B0 MooooTd vypaaciag).

6.9 Z& AITIOAOYNUEVEG TEPIMTWOELG, OTAV N OUYKE-
vTpwor Tou CO2 pewdveTal and tn povdada kadaptopou

kauoaepiwy, n ouykévipwon CO2 unopel va uetpndsel
otV £{00d0 TG Movdadag, umd tnv mpolnddson JotL
uropel va anodeixdel n opdITNTA AUTAG TNG HEBSGSOU
METENONG AUTAG. STIC TIEPLUTTWOELS AUTEG, oL Tiuég SO2
kat CO2 6a mpénel va ouykpivovtal oe Enpn Bdon. Edv
n uétpnon yivetat og uypn Bdon, n meplekTIKOTNTA OE
vepd ota eEepxdueva Kauoaépla, ota onueia autd Ba
Tpénel e1tiong va KaboploTel, MPokKeluévou va dlopbw-
OoUv ol avayvwoelg TWV METPNOEWY Ot TIMES 08 EnEN
katdotaon. MNa tv pé€tpnon tou CO2 og &npn Katd-
otaaon, o ouvteAeaTig S1dpBwang ENpd/uypd uropsl va
urntoAoylofel olppwva ue tnv nmapdypago 5.12.3.2.2 Tou
TexvikoU Kwdika NOx 2008.

7 2YZKEYH KATAIPA®HX KAI EMNE=ZEPIrAZIAY AEAO-
MENQN

71 H ouokeun kataypa@ng kat eneEepyaciac dedo-
puévwv Oa mpénel va eival dpTiou Kal anapaBiaoctou
oxedlaopoy, ue duvatdtnta pévov avayvwong Twv de-
Sopévwv.

7.2 H ouokeun kataypa@ng kat eneepyaoiag 6a ka-
Taypdoel Ta dedopéva nou anatrtodvral and Tig napa-
vodopoug 4.4.7,54.2 kat 10.3 og oxgon ue v wpa UTC
kat Tnv 6gon tou mhoilou amd éva Maykdéouto ZUothua
Aopupopikng Mhonynong(GNSS).

7.3 H ouokeun kataypapng kat ene€epyaoiag 6a npég-
TeL va sival ikavy va mpostoudlel ekdgoelg yia kado-
PLOMEVEG XPOVIKEG TIEPLODOUG.

7.4 Ta dedopéva mpénel va dlatneouvTal Yid XPoViKO
dldotnua éxt MKPATEPO TwV 18 UNVwv and TNV NUEPOUN-
via Tng kataypapig. Av n povdda €xet aA\&Eet katd T
Sldpkela authg TG meptddou, 0 TIAOLOKTATNG TPEMEL va
Slaocpalilet 6t Ta anattoUueva otolxeia datnpouvvrat
eni Tou okdgoug Kat eival dlabgoiua, Snwg anatteital

7.5 H ouokeun Ba mpénet va sivat og 6€on va dnuioup-
YAoeL éva avtiypapo TwV KATayEYPAUUEVWY SESOUEVOV
KAl QvVAPOPWY OE LA EUKOAA XONOLUOTIOIOUUEVT LOPPN.
To ev AOyw avtiypapo Twv dedouévwv Kal TwV avagpo-
pwv Ba npénel, epdéoov INTnOel, va sivat otn didbeon
™G ApXNG 1 ™G Apxng Tou Aéva.

8 EIXEIPIAIO MAPAKOAOYOHZHZ

81 Na kd&de povdda kabaplopoU Kauoaspiwy Tou &i-
val tornoBetnuévn oe KaBoplouévo eEOTAIONS KAUONG
nietpeAaiou erii Tou mAolou Ba mposTodleTal éva gy-
XEPIBl0 MapakoAoudnong, oto oroio Ha arodsikvisTat
N ouPPSPPWOoN TNG HovAdag.

8.2 To eyxelpidilo mapakoloubnong oto mhoio Ha mpé-
net va neptAapBAvel TOUAAXIOTOV:

1 Toug atedntpeg ou Ha XeEnooTtomndouv yia Thv
a&lohdynon g anddoong the povddag kadaplouou
KQuoaepinv Kal TNV mapakoAoudnon Twv VEPWY EKTAU-
ong, T Asttoupyia, TN CUVTAPENON KAl TIG ATIAITACELS
Babuoviéunong Toug.

2. Tig B€oelg and Tig omoieg 6a AauBdvovtatl YeTENn-
OEIG TWV EKTIOUTWV Kauoaspiwv kal Oa dievepyeital n
TiapakoAoudnon tou vepou KnAuong, Mali ue AemTous-
peleg KABe avaykainv BondNTIKWV AEITOUPYLWY, OTIWG OL
YPAUMES METAPOPAC TOU BE(YUATOG, Ol MovAdeg emekep-
yaoiag delyuatog Kat ouvageig anartmoelg Asttoupyiag
1) ouvtAENONG.

3. Toug avaAuTég Tou YpPnotuoTiolouvTal, T AsL-
Toupyia Toug, KABWS Kal TIC ATMAITACEIS CUVTHPENONG
Kal BaBUOVOUNOoNG TOUG.

4. T0o undév (onueio avapopdg) Tou avaAuTh Kat TIg
dladikaoieg Babuovounong Tou.
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5. d\\eg mAnpogopieg N otoixela oxetikd ue v
0p0ON Aettoupyia Twv cuoTNUATWY TIAPAKOAOUBNONG 1
N XPNOMN TOUG OTNV EMIBEIEN CUUMOPPWOTNG.

8.3 To eyxelpidlo mpénel va dleukplvilel mwg Oa ert-
Bswpeital n mapakoAoudnon.

8.4 To eyxelpidlo mpémel va eykptdsl and t Apxn.

9 >YMMOP®Q>H MAOIOY

9.1 x£€310 Zupudppwong Ekmounv SOx (SECP)

9.1.1 O\a ta mhoia ta omoila mpdKetrtal va Xenoyo-
O o0oUV Wia Hovada Kabaplopou Kauoiuou, eV UEPEL N
OUVOAIKQ, Yla TN CUPMOPQ®WOT TOUG UE TIG ATAITACELQ
TV Kavoviopwy 141 kat 14.4 tou napaptiuatog VI g
MARPOL, 6a mpérnel va dlafgtouy éva SXESI0 SUPpOp-
pwong Ekrounwv SOx (SECP), eykekpugévo and thv
Apxn.

91.2 To SECP 6a mpérel va meptéxel KAbe TuAUa Tou
eEomAlopoU kavong retpehaiou, To omoio Ba npénest va
OUMMOPPWVETAL UE TIC ATAITAOEIC TWV KAVOVIoUWYV 141
f/kat 14.4 tou napaptiuatog VI tTng MARPOL.

91.3 ZUupwva ue 1o TEdypapua A, To IXEd0 Zuu-
udppwong Ekrournwyv SOx mpénel va nmeptypd@et we N
OUVEXNG TIAPAKoAOUBNON Twv dedouévwy Ba aneikovilel
611 ot mapdueTtpol Tng mapaypdeou 4.4.7 dlatnpouvTal
£VTOC TWV CUVIOTWUEVWV TTPOSIAYPAPWY TOU KATAOKEU-
aoTh. ZUupwva pe To ZxE810 B, autd Ba dtacpaliletal
JE TNV KAONUEPIVA KATAYPAPH TWV TIAPAUETPWY KAEISLA.

91.4 Z0upwva pe to MPdypauua B, To IxEdl0 Zup-
uOPPwoNG EKmounv SOx TpEmetl va anekovi(el mwe
N ouvexNQ TIAPAKOAOUBNON TWV EKTIOUTIWV KAUOAEPIWY
0a amnodelkvUel OTL N OUVOAIKH avaAoyia ekrounwv SO2
(ppmM)/CO2%) Tou MAoiou sival cuyKPIoWN PE TIG aral-
TAOEIG Tou Kavoviopou 14.1 A/kat 14.4 Tou mapapTHUATOC
VI tng MARPOL 1} xaunAdtepn, onwg rneptypdeeTat otnv
napdypaeo 1.3. Ziupwva pe To Mpdypauua A, autd 6a
PEMel va dlacPalileTal XpNOWOToOWVTAG TIG NUEPN-
OlEC KATAYPAPES EKTIOUTIOV KAUCAEPIWV.

9.1.5 Mmnopel va untdpyouv optouéva eidn eEonAlopou,
OTWC MIKPEG UNXAVES Kal AEBNTES Yla Toug omoioug N
Tonofétnon povddag kabaplopou kauoiuou de Ba Atav
TPAKTIKN, 1W8laitepa dtav autdg o eEomAloudg Bpioketal
oe B£0n ATIOPAKPUOUEVN amd To KUPLO pNnXavooTdolo.
OAeg auTée ot povddeg kadong netpelaiou Ba mpénel
va avaypd@ovTal 0To ZXE310 ZUMUOPPWoNG EKmounwy
SOx. Ot povédeg kavong neTpeAaiou, ol omoieg dev MPO-
KEITAL va elval ouvSEdEUEVEG PE HOVAda KaBaplopoU
Kauoagpiwv, MPSEMEL VA CUMMOPPOVOVTAL UE TOUC KAVOVI-
ououg 141 Y/ kat 14.4 tou napaptiuartog VI tng MARPOL.

9.2 EmideiEn oupudppwong

9.21 Mpdypauua A

9.211 To 2x€d10 Zupudppwong Ekmouniv SOx mpé-
el va avagépst, Oxt Suwe va avanapdysl, To TEXVIKO
gyXelpidlo kdbe povddag kadaplopou Kauoaspiwv Tou
MNooypdupatog A, To BiBAio Kataypagrg Eknouniv
SOx N To cUoTNUa Kataypaeng kat To Eyxelpidio na-
pakoAoubnong dnwg kabopiCovrat ato Mpdypauua A.
Oa mpérel va onuewwdel 4Tt Ta apxeia ouvthpnone du-
vartat evaAaKTIKA va kataypdgovTtal 0To oUotnua Ka-
TAypaQng TPOYPAMUATIONEVNG OUVTAPNONG TOU TAo{oU,
e@doov emtpénetal and tnv Apxn.

9.212 Na 1o oUvolo Tou eEomhiopoy Kadong TeETPe-
A\aiou mou anapdueital otnv napdypapo 9.1.2, mpsnet
va Tapacxeboulv AETITOUEPELES TIOU VA ATIOSEIKVUOUV
ATt N povada KabaplopoU KAuCuoU CUMUOPPWVETAL PE

TOUG eYKeKpPIUEVoUg Spoug AetToupyiag, ocUupwva ue
™v napdypago 4.221.2,

9.21.3 O anattoUueveg napduetpol BAosl TNG napa-
ypdopou 4.4.7 6a mpénel va napakohoubouvTal Kat va
kataypdeovtal, étav n povdda kabaplopol Kauaiuou
eival og Aettoupyia, pe okoTd va arnodelKVUETAL N CUM-
MSPPWON TNG.

9.22 Mpdypauua B

To Xx€d10 Zupudppwong Ekmoumnwyv SOx mpénetl va
avaeépel, Oxl Ouwg va avamnapdyel, To TEXVIKO EYXEL-
pid10 KAPe povédag kabaplopoy kauoagpiwv Tou Mpo-
ypduuatog B ,;to BiBAio Kataypapng Ekmouniv SOx 1
TO oUOTNUA KATaypa@ng Kat To Eyxelpidio mapakoAou-
Onong énwg kabopifovtat oto Mpdypauua B.

10 Nepd ExmAuong

10.1 Kpithpla andppwng vepou €kniuoncg®

10.1.10tav n povdda kadaplopol Kauoiuou Aettoupysl
oe Aipéveg, N eKBOAEQ TTOTAUWY, TPETEL va elval Ou-
VEXNG N apakoAoudnaon Kal n Kataypagr Tou vepou
gkmAuong. Ot TWég ol omoleg mapakoAouBouvTtal Kat
kataypdeovtal mpénel va nepthauBdvouv to pH, tn PAH,
™ BoAdTnTa Kat tn Bepuokpaocia. e dANeg Baldo-
oleg meploxEg mou Asttoupyel n povdada kadaplopou
Kauoagpiwv o e£oTAloudg ouvexoug TIapakoAoudnong
Kal Kataypapng mpérnel eniong va sival o Asttoupyia,
ekTOg and ouvtoueg Teplddoug cuUVTRPENONG Kal kada-
plopou Ttou eEomAtopoU. To vepd andppwpne Ba mpsnet
VA CUMUOPQPWVETAL JE Ta akdAouba dpla.

10.1.2 Kpitipta pH

10.1.21 To pH tou vepou €KmAuonc MPEMEL VA CUUUOP-
PWVETAL ME MLa amd TIG akGAoUBEG ATTAITACELC OL OTIo(EG
0a mpénel va kataypdpovtal 0To TEXVIKO £YXEIP(dlo
KGOe povdadag kabaptopol kauoaepiwv tou Mpoypdu-
patog A 1 Tou B, katd mepimtwon:

1 n Tyn tou pH Tou vepou ékmAuong mpEmel va eival
TOUAQXIOTOV 6,5 HETPOUUEVO OTNV amndppwr Tou oTn
0dAacoa, ue e€aipeon OtL, KATd TN SIAPKEIA TWV EALYUWV
Kal diEleuang Tou mAoiou, erutpénetal HEyloTn dtapopd
2 povAadwv pH peta&y tou vepoU EKTIAUOTC TIOU ELOEP-
XeTal oTo mAoio katl e andppwng tou otn 6dhacoa.

2 01N 6€on napakoAoudnong, To 6plo Tou pH Tou
anoppeLttéuevou vepou gknAuong, eivat 1 Tir tou pH 4
uETpa k&tw amnd to onueio andppwng Tou otn BAAao-
0q, n oroia d¢ Ba mpénet va sivat pkpdtepn and 6.5,
étav to m\olo sival akivnto, kat n omoia 6a mpérnel va
Kataypdeetal wg To 6plo Tou pH Tou amnoppinTduevou
vepouU ékmAuong otn 6dhacoa oTo TEXVIKO eyXEPiBlo
k&Be povdadag kabaplopou kauoaegpiwv tou Mpoypdu-
patog A 1) Tou B. To dpto tou pH Tou amoppintduevou
vepoU knAuong uropel va npoodloplotel eite péow
™G dueong pETPNoNg, N We Tn xpnon peodoAoyiag
UTIOAOYIOMOU (UTTIOAOYIOTIKA PEUCTOBUVAUIKY 1 GAAOL
eE(O0OU ETUOTNUOVIKWG KABlEpWUEVOL euTelpkol TUTOL)
TIou UTiOKevVTal oTnV £€yKpton e ApXAQ Kal oUupwva
ME TIC TMAPAKATW TPOUMOOECEIS TTIoU KaTtaypdpovTal
OTO TEXVIKO eYXeP(dlo kdBe povddag kabaplopou Kau-
oagpiwv Tou Mpoypduuatog A 1y Tou B.

.1 6\eg ol povédeg KaBaplopoU Kauoagpiwy TIOU OUVSE-
ovTal OTIG (Bleg £EGBd0oug AetToupyouv ata MAREN gopTia

5 Ta kpimpla andppPng vepou EKMAUONG TPETEL va avabewpn-
BoUv 010 HENNOV KABWG MEPLOTATEPES TIANPOPOPI(EG OXETIKEG UE
Vv andppwn Kat TI§ Mapevépyeleg TG Yivouv dladgoiueg, Aau-
Bdvovtag uméyn Tuxdv oupBoUAEG Tou doBouv and to GESMP.
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Toug ( oTo uPnAdTEPO duvaTd PopTio) pe TeTPEAALO
MEYIOTNG TIEPLEKTIKATNTAG Ot Belo yia To oroio ol po-
vadeg mpdkettal va riotomnoimndouv (Medypauua A) ) va
xpnotuornoindouv (Mpdypauua B).

.2 edv xpnowomnoleital éva Kauolo SOKIUAG UE XauN-
AOTEPEN TEPLEKTIKATNTA Ot Beio, KH/kal PpopTio SOKIWAC
XaunASTEPO amd To MEYIOTO, Yia TNV EMAPKA anddelEn
NG ouuTEPIPOPAG TNG OTAANG TOu vepou EKMAuONG,
mPENeL va xpnoornomndei n avaloyia avauiEng g ot-
ANg Tou vepou €kmAuang, n otola mpémet va kaboplotel
pe Bdon Tt KauruAn Tithoddtnong tou Bahaoovoy ve-
poU. H avaloyia avduiEng 6a xpnoworomn®si, yia va
Katadeifel T ouuneplpopd ™G OTHANG TOU VEPOU EK-
mA\uong Kat Tt erutuyxdvetal To dplo tou pH Tou amop-
PUTTAUEVOU VEPOU EKTTAUONG, £AV N povada kadapltouou
kauoiuou Aettoupyel otnv UYNASTEPN TEPLEKTIKOTNTA
oe Oglo TwV KAUGUWY Kal 0To PopTIo yia To oroio N
povdda ruotomnoteital (Mpdypauua A) ) xpnotdomoleital
(Mpdypappa B).

.3 dmou 0 pubudg Pong Tou vepou EKMAUONG UETABAA-
Aetat avdloya Pe TNy mapoxn Tou agpiou Tng Hovadag
KaBaplopoU Kauoagpiwy, ol ETIMTWOEIG TOU YEYOVOTOG
autou Ba mpénet eniong va aglohoyndoulyv, yia va dia-
opaloTel 6Tt To dplo Tou pH Tou AMOPPLTTOUEVOU VE-
poU gkmAuoNg eTITUYXAVETAL UTIO OTIOLOBNMOTE POPTIO.

4 10 6ahaoové vepd ava@opde Ba £xel TN alka-
AkdTNTAC 2,200 umol /lit kaw pH 8,28, Z& mepimtwon mou
Ol OUVBNKES NG SoKIUNG dlapgpouv and tnv Balaocowvd
vepd avapopdg, Ba mpérel va epapudleTal pia TpoTo-
TIOINUEVN KAUTUAN TITAOSATNONG, OTIWG CUMPWVAONKE
and v Apxn, Kat

5 edv npdkettal va xpnoworondsi wa uebodoloyia
UTIOAOYLOUOU, SE80UEVA TIOU VA ETUTPETIOUV TNV EMAAN-
Bguon NG OMWE TOUAAXIOTOV Ol ETOTNMOVIKO( TUTOL,
ol Tpodlaypa®sg Tou onueiou andppdng, ot pubuoi
pong andppPng Tou vepou EKMAUCNG, Ol OXESIACUEVEG
Tpég pH téoo otnv andppwpn 6oo Kat otn 8gon 4 m,
Ta dedouéva TITAOSATNONG Kal apaiwong mMEEMeL va
urtoBAnGouv otnv Apxn.

10.1.3 PAHs (MoAukukAikoi{ ApwuaTikoi Ydpoyovdvopa-
Keg)

10.1.3.1 Ot PAH Ttou vepou ékmAuong Ba mpénel va
OUMMOPPWVOVTAL UE TIG akOAoubeg anattioelc. To Ka-
TAANAO dplo mpErel va TpoadlopileTal 0To TEXVIKO
gYXEPdlo KABe povddag kadaplouou Kauoaspiwy Tou
Mpoypduuatog A Ay Tou B, katd nepintwon:

10.1.3.2 H uéylotn ouvexnc ouykévtpwon PAH oto vepd
gkmuong dev mpénel va sival yeyalitepn amnd 50 ug/L
PAHphe (1codUvauo gatwvavdpeviou) nmdvw amnd ) ou-
vykévtpwon PAH tou vepou siaédou. INa Toug oKomoug
autou Tou Kpttnpiou, n ouykévtpwon PAH oto vepd
gkrmuong Oa mpérnet va petpdral Katdvn Tou eEoTAL-
ououU enegepyaoiag vepoU, aANd Kat avdvtn ormolac-
dNroTe apaiwong vepou €kmiuong ) AAANG povddag
Xopnynong avtidpaotnpiou, av Xxenotdoroleital, o
and v andppwn.

10.1.3.3 To 6plo Twv 50 ug/L mou meptypdeetal mapa-
mdvw eival KavovikoTomnuévo yia pia taxutnta pong

6 AUTEQ ol TIEQ uropoUv va avabewpnBolv evtdg dUo eTWV yla
VEEQ £YKATAOTACEIG KATOMY U0BETNONG AUTWY TWV TPOTIOTOLN-
pEVWV 0BNYLOV pe Bdomn mepalTépw TANPOPOPI(ES YA TN QUOIKNA
KATAoTAoN TWV VEPWV TIOU TIPOKUTTEL Amd TN XPNoT ouoTNUATwWY
kabaplopoU Kauoagpiwv mAoiwv.

Tou vepoU gknAuong péoa and tn povada kadaptopou
kauoaepiwv 45 t/MWh, ériou To MW avagépetal otnv
MCR 1} 010 80% TNg OVOUAOTIKAG LloXUOG TNG povAadag
kavong metpelaiou. To dplo autd Ba mpénel va mpo-
oapudletal mpog Ta Mdvw yia XaunAdtepoug pubuous
poNg Tou vepou €kriuong avd MWh, kat avTiotpépwg,
oUuPWVA JE TOV TIAPaKATW mivaka.

Pubudg pong | Oplo ocuykévipwong Texvoloyia
(t/MWh) 0TO veP) amdppPng Métpnong
(Mg/L PAHgphe 1003UVQ-
uo gatvavopeviou)
0-1 2250 Yrieplddeg dwg

25 900 >>

5 450 ®Ooploudg’
1,25 200 >>
225 100 >>
45 50 >>
90 25 >>

10.1.3.4 MNa pa rnepiodo 15 Aentwv og kKABe riepiodo 12
wPWV, To dplo auvexoug ouykévtpwong PAH umopel va
urepBaivel To éplo Tou TeptypdpeTal mapandvw UEXEL
kat 100%. Auté Ba eMETPETE WUIA AVWPAAN KKivnon Tng
povadag kabaplouol Kauaoiuou.

10.1.4 ©oAdTnTa / AlwpoUueva ocwuatidla

10.1.4.1 H BoAétNTa Tou vepou TAUONG TIPETEL VA OU-
MOPQWVETAL PE TIG akOAoubeg amatthoelg. To dpto Ba
TPEMEL va avaypdpeTal 0To TEXVIKO gYXEIPISI0 KABe
povddag kabaplopoU kauoaepinv Tou Mpoypduuatog
A 1 Tou B, katd nepinmtwon.

10.1.4.2 To olotnua ene€epyaciag vepoU EKMAUONG
TPETEL va eival oXeSIAOUEVO Yia TNV gAaxloTomoinon
TWV AlWPOUMEVWV CWUATISIWY, CUUTIEPINAUBAVOUEVWOV
TwV Bapéwv HETANWY Kal TNG OTAXTNG.

10.1.4.3 H uéytotn ouvexng BoAdtnta oto vepd mAiong
dev mpénel va eival yeyalitepn and 25 FNU (formazin
nephlometric units) i 25 NTU (nephlometric turbidity units)
N 1oodUvapeg povddeg, mdvw amnd tn BoAdTnTa Tou ve-
poU e106d0ou. QoTd00, Ot EPIOS0oUC UPNANE BoAdTNTAC
Tou vepoU lg6dou, N akpiBela TNG CUCKEUNG METPNONG
KAl TO XPOVIKO StdoTtnua YeTagy tTne METPNONG OTNnv
£(00d0 Kal TNV €£0d0 UETPNONG eival TETola, WOTE N
XxPNon evog opiou dlapopdg eival ava&idruo. Qg ek
TouTtou, OAeg ol evdeitelg dlapopdg BordtnTag Oa mpé-
et va eival évag KUNGuevVog uéoog 6pog yia uia riepiodo
15 Aertwv pe péyloto ta 25 FNU. MNa toug okoroug Tou
napdvtog Kpttnpeiou, N BoASTNTA TOU vEPOU EKTTAUONC
npénel va heTpdtal Katdvtn tou eEomAlopoU enekep-
yaoiag vepou, aAAd avdavin tng apaiwong tou vepou
m\Uong ( GAANG xopnynong avtidpaotnpiov) npwv and
™V andppn.

10.14.4 Na wa nepiodo 15 Aentwv oe kK&Be mepiodo
12 wpwv, To cuvexEg dplo andppwng BoAougvou vepou
m\dong uropel va Eenepaotel Katd 20%.

10.1.5 Nitpikd dhata

10151 To oUotnua eneEepyaaoiag vepou MAUONG TIPETEL
va eunodilel v andppun TV VITRIKWOV aAdTwy, mépav

7 Ma omotodnrote pubud pong >25 t/MWh 6a xpnoworoleitat
Ttexvohoyia pboplouol



E®HMEPIZ THZ KYBEPNHZEQZ (TEYXOZ AEYTEPO)

28165

dowv oxetiCovtal e tnVv anoudkpuvon 12% twv oEeldi-
wV Tou al@Ttou and Ta KauoagpLa, 1] KAVOVIKOTIOINUEVWV
60 mg/lit yia andppuwn vepou €kmAuong pe pubud 45
Tévwv/MWh, drola moodtnta sivatl peyaAdtepn.

10.1.5.2 Z¢ KGO emBewpPNON avavéwaong, Ta dedougva
yia v andppwn ViItpikwv aAdtwv mpénel va eivat dla-
fgoua kat va apopoulv og delyua nmpogpxduevo and tnv
andppwPn Tou vepou EkmAuong ot 6dAacoa and kdde
povada kabaplopoU Kauaiou TPEIG MAVEG TIPLY and Thy
ermbewpnon. Qotdoo, n Apxf uropel va anarthosl tTnv
avdluon evog erunAgov delyuatog katd tnv Kpion tg.
Ta dedougva andppPne VITPIKWV KAl TO TILOTOTIOINTIKO
avdluong mpénel va datnpouvvtat eni Tou TAolou, wg
pépog Tou BiBAiou Kataypagng ekmoumnwv SOx kat va
eival dlabgoa yia embspnon, dnwg anartndsi and
Tov EAEYX0 TOU KPATOUG TOU AEVA 1} AAAWV UEPWV.
Anairtiosic éoov agopd T detypatoAnyia, tTnv aro-
OnKeuaon, To XEPLOMO Kal TNV avdluon 6a mpénet va
AvaQEPOVTAL AETITOUEPWS OTO TEXVIKG EYXEIPIBLIO KABE
povédag kabaptouoU kauoagpinwv tou MeoypduuaTog
A 1} Tou B. ETM-A 1) ETM-B, katd mepintwon. MNa va
eEaopaliotel n ouykpiown a&lohAdynon tou puduou
andéppwWng VITPIKWY, Ba mpérnet ol dladikaoisg detyua-
ToAnuiag va AapBdvouv undyn v napdypago 10151,
n oroia kabopilel v avdykn yla Kavovikomoinon g
PONC Tou vePoU EKmAuong. H ugbodog SOoKIUAG yla TV
avdluon Twv VITPIK®WY aAdtwv mpénet va eivat ouppw-
va ue 1o mpdturo avdiuong Balaocotvou vepou, Onwe
neptypdeetal oto Grasshoff et al.

10.1.5.3 O\a ta cuoTAuaTa mpsnet va sAéyxovrtat yia
VITPIKA dhata oto arnopptntduevo vepd. EAv ouvhbeig
TMOOOTNTES VITPIKWY aAATwyv eival ndvw and to 80%
Tou aviTatou opiou, Ba mpénetl va kataypdpetal oTto
TEXVIKO gyXelpidlo kdbe povddag kabapiouol Kauoa-
epiwv Tou Mpoypduuatog A f Tou B. ETM-A 1) ETM-B,
katd mniepimtwon.

10.1.6 MpdoBeTta vepou EKMAUONG Kal AAAEG OUCIEG

H a&loAdynon tou vepou €KmAuong amatteitat yua
ekelveg TIG TeEXvoloyieg kabaplouol kauoaspiwv mou
KAvouv Xenon XNUIKWOV OUCLiV, MPOooBET®V 1 TIapdyouv
eri TOMOU OXETIKEG XNUIKEG ouaieg. H afloAdynon Ba
uriopouoe va AdBel undyn TIC OXETIKEG 0dnyieg, dnwg
™ Aladikaoia yia v €yKplon Twv ouoTnUdtwy dlaxei-
pLong vepou €pUaTog Tou KAVoUV XPHon TWV EVEPYWOV
ouowwv (G9) (Antépaon MEPC.126 (53)), kat, edv kpivetat

avaykaio, mpdabeTa Kptthpla ya v andppwyn Tou
vepou TAUONG TIPEMEL va KadlepwOouv.

10.2 MapakoAoubnor tou vepou EKIAUONG

10.21 To pH, n meplekTIKATNTA Ot METPEANALO (OTIWGS
petpdtal pe enineda PAH), kat n 6oAdtnTta 6a mpénet
va apakoAouBouvTtal ouvexwg Kal va kataypdpovtal
Onwg ouvioTdTal oTNnV Mapdypa@o 7 Twv ev AOyw odn-

yidv. O gEomAiopde napakoAoudnong Ba mpénel emiong
va mAnpol Ta kptthpla Asttoupyiag mou meptypdeovTtat
MApPaKATw:

pH

10.2.2 To NAekTPGd10 TOU pH Kal TO TMEXAUETPO TIPETIEL
va €xouv akpiBeta 0,1 povddwv pH kal avtiotdduion
Bepuokpaaciac. To NAekTPASI0 MPETIEL VA CUUMOPPWVETAL
JE TIC AMAITACELC Tou opifovtal oto mpdturio BS 2586
N ue anattioslc dAou 1oodUvauou 1| KAAUTEPNG anod-
d00Ng TPOTUTOU KAl 0 METENTAG Oa mpérmel va mAnpol
N va unepBaivel To mpdturo BS EN ISO 60746-2:2003.

PAH

10.2.3 O eEomnAloude napakoAoubnong PAH Ba mpénel
va sivat og 6€on va napakohouBel PAH oe vepd ot éva
gUpog TouldxiloTov SIMAAOIO TOU 0PloU GUYKEVTPWONG
TOU AmMopPPUTTOUEVOU vePOU, Owe TiBevTtal oTov napa-
ndvw miivaka. O eEonAlopdg Ba mpénet va anodetxOel
OTL Aettoupyel owoTd kat dev amokAivel eploagdTePo
and 5% oe vepd MAUong ue BoAdTnTa evtog TOU eUPOUG
gpyaciag TG epapUoYNG.

10.2.4 INa TI§ EPAPUOYEG TIOU TIPAYUATOTIOIOUV ATop-
pipelg oe xaunAdtepoug pubuousg pong Kat UPNASTEPES
ouykevtpwoelg PAH, n texvoloyia Tou uleplwdous pw-
166 1) 1oodUvapn, Ba mpénet va xpnouyornomdsi xdpn
otnv afémotn KAuaka Asttoupyiag tne.

OoNétnTa

10.25 O eEomAloudg apakoAoudnong tng BoAdTNTAg
npénel va mnpol TI§ anaithoelg mou opifovtal oTo
npdturo ISO 7027: 1999 1} USEPA 180.1.

10.3 Kataypagpn dedouévwv rapakohoudnong vepou
EKmluong

To olotnua Kataypapng Twv dedoudvwv Ba Tpénel
VA CUUMOPQWVETAL PE TIG AMAITACEIS TWV TUNUATWY 7
Kal 8 kal 8a mPéret va Kataypdpel CUVEXWS To pH, Toug
PAH kat Tn ©oAdtnta, 6nwg opileTal oTa KPLITELA TOU
vepouU m\ong.

10.4 Katdhotra vepou €knAuong

10.4.1 Ta katdhotra mou napdyovtat and T povada
kabaplopou Kauoiuou TPETel va mapadodoulv oty Enpd
ot enapkeig eykataotdoelg unodoxng. Ta katdAotma
auTd dev TPérel va arnoppintovtal otn 6dhacoa 1) va
anoTe@PWvovTal i Tou TAolou.

10.4.2 K&Oe miAoio epodlacuévo pe povada kadaplopou
Kauoiuou Ba TPEmeL va kataypdeel Tnv anodrnkeuon Kat
™ S138e0n TwV KATANOLMWVY TOU VEPOU EKTTAUONC O€E §va
NUEPOASYL0, cUMTEPIAQUBAVOUEVNC TNG NUEPOoUNViag,
™G Wpeag Kat Tng 6€ong g ev Adyw amnobhkeuong Kat
d1dbsong. To nuepoAdylo KabaplopoUy KAUGIMoU Uro-
pel va amnotehel pépog evdg undpxovtog nuepoloyiou
N NAEKTPOVIKOU COUOTAUATOG KATAYPAPAG, OTwg €XEel
eykplOel and ™ Apxi.
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MPOZAPTHMA 1
MOP®H NIZTOMNOIHTIKOY ZYMMOP®Q2HZ EKNOMMNQN SOx
ONOMA THZ APXHZ
NIZTONOIHTIKO ZYMMOP®Q2ZHZ EKMOMIMQN SOx
NIZTONOIHTIKO EFKPIZHZ MONAAQN T1A TA 2Y2THMATA KAGAPIZMOY KAYZAEPIQN

Ex600nke cupdwva pe T Slatdfelg Tou mMPwTokoAAou tou 1997, dnwg tpomomnolntnke pe
Vv anodoaocn MEPC.176 (58) to 2008, yia tnVv Tpomonoincn tng AteBvoug ZUuBaong yla TN
MpoAnyn tng PUTtavong amnd MAoia, 1973, 6nwg Tpomnonolidnke amo 1o MNpwtokoAAo Tou
1978 € TIC QVTIOTOLYEC TPOTIOTOLCELG TOU, UTIO TNV alyida tng KuBEpvnong tou/Tng:

(MAfpn¢ ovouaoia tng xwpag)

(mAnpn¢ ovopaoio Tou apuodlou MPOCWTIOU N OPYAVIOHOU
EYKEKPLUEVOU OUUbWVA UE TIG SLaTtagelg tng ZupPaong)

Me 1o mopdv Tmiotomoleital ott n povada kaboplopol twv kavoaegpiwv (EGC) mou
avadEpeTal MapaKATw £XeL eMBewpnBel cUPPWVA UE TIC ATALTAOELS TwV Tipodlaypadwv
TIOU TEPLEXOVTOL OTo TMAaiolo tou Mpoypdappato¢ A otic Katsuduvtrplec obdnyiec yia ta
ovotiuata kadaplouol twv kavoagpiwv tou 2015 mou eykpiBnke pe to Yndlopa
MEPC.259 (68).

To mMapOV MOTOMOLNTIKO LoYXUEL LOVO yia T povada EGC mou avadEpetal KATWTEPW:

Kataokevaotig| Movtélo/ | Zelplokog ApLOHOG £YKpLONG pOVASAG KaUoaEPiOU Kal
povadog TUTOG apLOuadg TEXVIKOU gyXeLpLdiov

‘Eva avtiypado tou miotomolntikol autoU, pall HE TO TEXVIKO eyXeElpiblo tng povadag
kaBaplopou , mpenel va Bploketal emi Tou mAolou ava maoa oTyun.
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To mapov ToTONoLNTIKO oXUEL yla T Stdpkela {wng Tng povadag kabaplopol Kauoipou,

UTTOKELTAL O€ eTIBewpnoelg cludpwva pe TNV mopaypado 4.2 Twv Kateubuvtiplwyv odnylwyv

KOl TOV Kavoviopo 5 tou napaptiuoatog VI tng MARPOL, eykaBiotatal o€ mAola umo tnv

awyida autig kuBEpvnong.

Ex600nke

(nuepounvia €kdoong)

otov/otnv

(urmtoypadn e€ouclodotnuévou umaAAAou
yla tnv £k60on Tou TLoTomoLnTkoU)

(2ppayida Tng Apxng, Katd mepilntwon)

MPOZAPTHMA 2

AMNOAEI=H THX ME©OAQOY ANAAOTIAY SO2/CO2

1. H uébodog avaloyiag SO2/CO2 srutpsnet v dueon
TIAPAKOAOUBNON TWV EKTIOUMWV KAuoaepiwy, yia tnv
£MAANOEUON TNG CUMUOPPWONG UE TA OPLA EKTIOUTIOV
rou opiCovtal otov mivaka 1 otnv napdypago 1.3 autwv
TWV OdNYLWV. TNV MePMTwon Twv povadwv kabaptopou
Kauoaepiwv mou anoppo@oulv CO2 katd tn ddpKeld TG
dadikaoiag kabaplopoU Twv Kauoaspiwy, sival ana-
paitnto va petpdtat To CO2 mpwv and tn dadikaoia
KadaplopoU Kat va XPNnoUOTIOLE(TAL ] CUYKEVTPWOT TOU
v and Tov Kabaploud pe T cuykEvTpwon SO2 uetd
Tov Kabaptoud. MNa ta ocupBatikd cuocthuaTa Kabapt-
opoU XaunANg aAkaAikATNTag dev anoppoPdtal oxeddv
kaBohou CO2 katd n didpkela KABaplopoU TWV Kau-
oagpiwv Kal, CUVETIWG, N TIapakoAoudnon kat Twv dUo
agpiwv propel va yivel uetd t diadikacia kadaptopou.

2. H avtiotowxia peta&y tg avaloyiag SO2/COz2 urmo-
pel va mpoodloptoTtel ue amhd EAeyX0 TwV avTioTOLXWV
TiepleEXOpévwY Tou dvBpaka avd povdda udlac Tou aro-
oTAYMATOG KAl TOU UTTOAEUATIKOU Kauaiuou. Ma autiv
NV oudda udPOYOVAVOPAKIKWY KAUGTUWY 1 TIEPIEKTIKO-
™nta oe dvBpaka we MooooTd NG MACAG TIAPAUEVEL O
napduola emnineda, Evw N TMEPIEKTIKATNTA 08 USPOYOVO
Slapépel. Etol, unopel va ouvaxBel to ouunépaoua Oty
yia pia dedopévn katavalwaon avopaka katd tnyv kavon
, Ba undp&el katavdlwon tou Belou og avaloyia mpog
TNV TMEPLEKTIKATNTA TOU Kauaiuou oe Beio, ] ue AAAa
Adyla uia otabepn avahoyia uetagl dvepaka kat Bsiou,
TPOCAPUOOMEVN UE TO MOPLAKS B&pog Tou oEuydvou
and v Kavon.

3. H mpwytn avdamntu&n tou Adyou SO2/CO2 xpnotoTol-
~Onke yia va emaknBedoel T GUUMOP (WO UE TIG EKTIO-
UTTEC KAUOTUWYV UE TIEPLEKTIKATNTA o€ Bei(0 1,5%. To dplo
TWV 65 (ppm48/%) SO2/CO2 yia kavaowua ue 1,5% meple-

8 ppm onuaivel «uépn avd skatouuUplo». Oswpsital Tt Ta ppm
petpolvtal andé avaluTtég agpiwv og poplakn Bdon urobétovtag
1davikh ouureplpopd agpiou. Ot Texvikd owoTEg Hovadeg eival
MEAYMATIKA WKpOo-pudpla ouoldv avd mole Tou ouvoAikoUu Tooou
(umol.mol), aAAd ppm xpnotuomoleiTal TPOKEUEVOU OUVADEL UE HO-
vGdeg Tou TexvikoU Kwdika NOx.

KTIKOTNTA Ot Beio propel va amnodeixdel urtooyilovtag
mpWTa TNV avaAoyia tng ndfag Osiou mpog dvbpaka rou
gumnepléxovral oto Kauoluo, n omoia ouvoyiletal oTov
nivaka 1 Tou MapdvTog MPOCAPTAUATOS Yia Kauoua
SlAPOPETIKNG TMEPLEKTIKOTNTAG Ot Belo ouumepAaupa-
VOUEVWY ATIOOTAYUATWY KAl UTOAEIUUATWY TieTpeAaiou
nieplekTikOTNTAG 1,5% O€ Bgio. AuTéQ oL avaloyieg xon-
OLUOTIONONKAV YL TOV UTIOAOYLOMO TWV CUYKEVTPWOEWY
S02 kat CO2 ota Kauoagpla, dnwg cuvoyifovtal aTtov
nivaka 2 tou mapdvtog mapapTtiuatog. Ta poplakd
Bdpn (MW) eAfpdnoav umdyn yia T UETATEOTI TWV
kAaoudtwv udlag oe kKAdouata ypauuopopiwy. Ma ta
Kavowa neplekTikdtnTag 1,5% o Bglo otov mivaka 2, n
rnoodtnta tou CO2 Kaboplotnke MEPWTa oe 8% Kal ot
ouvéxela AA\age oe 0.5%, yia va deifel &t dev untdpxel
kauia emnidpaon Adyw twv aAhaywv otnv nepiocosia
agpa. Onwg ATav avauevouevo, N andAuTn CUYKEVTPW-
on SOz yetaBAndnke, aAAd n avaloyia SO2 / CO2 dev
ermnpedotnke. Auté deixvel 6Tl n avahoyia SO2 / CO2
eivalt aveEdptntn and tig avaloyieg kauaipou-agpa. Qg
ek ToUTou, 0 Adyog SOz /CO2 unopei va xpnaouornoin-
0el 0bevapd oe omolodnnote onueio ™g Aettoupyiag,
ouunepAapBavougvng g Aettoupyiag drou dev ma-
pdyetal kapia duvaun mEdnong.

31 Inuewwvetat 6t 0 Adyog SO2/CO2 moikiAAeL eAa-
PPWS amd anéoTayua g UTIOAEUMATIKA Kadotua. Autd
ouuBaivel eEattiag Twv TOAU SIAPOPETIKWY ATOUIKOV
avahoylwv udpoydvou tpog dvepaka (H: C) twv dUo
kauoiuwv. To ZxnAua 1 aneikovilel To uéyebog Tng gualt-
obnoiag twv avaloyiwv SO2/CO2 oe H: C o €va gupy
¢doua and H: C Kal TIC CUYKEVTPWOEIC TWV KAUTTUMWY
oe Belo. And to IxAua 1, uropel va ouvayxOel To ouumns-
paoua 4Ty, yia emnineda Osiou oto Kavowo ukpdTEPA
amnd 3,0%, n dlapopd atnv avaloyia S/C yia andotayua
Kal UTtoAeyuaTiké kadowo sivat uikpdtepn anod 5,0%.

3.2 3tnv nep(Mtwon NG XeNong un METPEAALOUXWY
Kauoiuwy, N KaTAANAN avaloyia SOz / CO2 ou loxUeL
yia TG TMES Tou opifovtal otoug kavoviououg 141 1 /
kat 14.4 tou napaptiuatog VI tne MARPOL 8a unidkettat
oe éykplon and thv Apxn.
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Nivakag 1. 1810TNTEG AMOCTAYIATOG KOWUGIHOU KOl UNOAELMUATIKOU KOWWOiHoU Aoiwv*

AvBpakag | YSpoydvo | Oelo AMo C H S Avaloyia | Avahloyia
Kauoipou | Kauoagpiwv
s/C S02/C02
Tomog %(m/m) | %(m/m) | %(m/m) | %(m/m) mol/Kg mol/Kg mol/Kg | mol/mol | ppm/%(v/v)
Kavoipou
Andotayua 86.20 13.60 0.17 0.03 71.8333 136 0.0531 0.00074 7.39559
YroAelpatikd 86.10 10.90 2.70 0.30 71.7500 109 0.8438 0.01176 117.5958
Andotaypa 85.05 13.42 1.50 0.03 70.8750 134.2 0.4688 | 0.006614 66137
YroAelpatikd 87.17 11.03 1.50 0.30 72.6417 110.3 0.4688 | 0.006453 64.5291

*Baolopévo otig LLotnteg twv odnylwv tou IMO yia thv mapakoAolBnon twv O&etdiwv tou AlwTtou,
Wndopa MEPC.103 (49

Nivakag 2. YITOAOYLOHOL EKTIOUTIWV YL KOO0 TIEPLEKTIKOTNTAG 1.5% Ogio

COo2 S0O2 Exh SO2/C0O2 Exh S/C
% ppm4 ppm4/% m/m

Anootaypa 0.17% S 8 59.1 7,4 0.00197
YrioAewatikd 2.70% S 8 939.7 117.5 0.03136
Andotaypal.5 % S 8 528.5 66.1 0.01764
YroAelatik61.5 % S 8 515.7 64.5 0.01721
Anootaypa 1.5% S 0.5 33.0 66.1 0.01764
YroAelpatko1.5 % S 0.5 32.2 64.5 0.01721

250
— Distillate fuel
= = Residual fuel -
200 -~ -
8 150 = P
Q
E
a
= 100 A
(@]
[
50 4
0 ; | T T T T

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 H avtioTouxia pueta&u 65 (ppm /%) SO2 / CO2 kat 6,0 g / kWh armodeikvietal ue To yeyovog 0Tt ol avaloyieg
palwv S/C eival mapduoleg. Autd amattel Tnv erumAéov napadoxn tiung 200 g/kWh tg katavdhwong Kauoiuou
oe kaboplopévn mEdN (BSFC). H tiun auth amotehel KaTdAAANAo YEco PO yid TIG VAUTIKEG pnyavég viniel. O
UTIoAOYLOUGG €XeEl WG EENG:
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S/C xavsiuou = SO2 (0 KaBoptougvn 1EdN) X (MB S / MB
S02) / BSFC (% dvepaka oto kadouyio / 100)

S02 (og kaboplopévn TéEdN) = 6.0 g/kW-hr

Moplaké Bdpog S = 32.065 g/mol

Moplaké Bdpog SOz = 64.064 g/mol

BSFC = 200 g/kW-hr

% Avepakag oe KaUoIUo TEPLEKTIKATNTAG Oelou 1.5%
(aré Tov mivaka 1) = 85.05% (andotayua )

8717% (uttoAeuuaTikd)

S/C uTOAEIUNA kausiuou = 6.0 X ( 32.065 / 64.064 ) / 200
(8717 % /100) = 0.01723

S/C andoTayua ravsiou = 6.0 X ( 32.065 / 64.064 ) / 200
(85.05 % /100) = 0.01765

Snueiwon 1: Ot avaloyieg palwv S/C mou uttoloyi-
otnkav napandvw, Baciouéveg oe 6.0 g/kWh kat 200
g/kWh BSFC , eival kat ot dUo evtég tou 010% Twv
avahoyiwv palwv S/C otov mivaka ekriounwv (Mivakag
2). Enouévwg, ta 65 (ppm4/%) SO2/CO2 avTioTolKouv
KkavoromTikd og 6.0 g/kWh.

Inueiwon 2: H Ty Twv 6.0 g/kWh, €0l Kal n TN g
katavdAwong kauaoiuou oe kaboplopévn mEdn 200g/
kWh ripoépxetat and to napdptnua VI tne A. MARPOL
Onwg utoBeONnke amnd t Zuvdidokeyn MARPOL 1997.

5 Emnouévweg ot eElowoelg mou epapuolovtat sivat ot
akOAoubeg:

Ma m\Aen kadon = SO2 (ppm )/CO2 (%*) < 65

Ma ateh\n kavon = SOz (ppm )[ CO2 (%*) +
(CO(ppm*/10000) + (THC(ppm*)/10000 ] < 65

*3nueiwon: Ol CUYKEVTPWOEIG TwV agplwv TPEMeL va
oUA\EyovTal 1) va JETATPEMOVTAL OTO (B0 TEPLEXOUEVO
UTTOAEOUEVOU vepoU ( TLX EVTEAWG UYPO, EVTEAWG ENPJ).

6 Ta akélouBa aroteAouv Tn Bdon yia T XeNon Tou
ASyou (ppm /%) SO2 /CO2 wg To dplo yla Tov Kabopl-
OUS TNG OUPMOPPWONG UE ToV Kavovioud 141 1 14.4 tou
napaptiuatoc VI tng MARPOL:

1 To éplo autd umopsl va xpnotuornomndei yia tov
KaBoploud TNG CUMUOPPWONG HOVAdwY KAUoEWS TiE-
Tpelaiou mou dgv APAYouV UNxXavikni Loxu.

2 To 6pto autd urmopel va xpnoluorownlsel yia Tov
KaBopLopd TG CUUMOPPWONG og KABE T TG oXU-
0¢ €EGd0u ouumepAauBAvoUEVNS TNG AstToupyiag Twv
MNXAVWY 0TO PEAAVTL.

.3 To dplo autd anatrel T HETPNon povo dUo OUYKE-
VTpWoewv agpiou og pia B€on detyuatoAnyiag.

4 Ae xpeldleTal va HeTpWVTAl MAPAUETEOL TNG UNXa-
viig SMwg N TaxdTtnTa g UNXavig , N PO TG UNXavig,
N PON TWV KAUOAEP{WY TNG UNXAVAG, 1) TTApoXY) KAUGiuou
NG MNXavig.

5 E@doov kat ot dU0 CUYKEVTPWOEIG TWV AgPIWV UE-
TPWVTAL OTO (B0 TIEPIEXOUEVO UTIOAELTIOUEVOU VEPOU
oto delypa ( LY evTeAWG uypPd, evTEAWG ENPS), KATA TovV
UTTIOAOYLOUO eV amalToUVTal CUVTEAECTEG METATPOTING
and &npd oe uypPd.

6 To dplo autd arnoouvdgel MANPWES TN BEPUIKA armd-
doon g povddag kavoswg retpelaiou and t povdda
kabaplopoU Kauoaepiwy.

7 O 1818TNTES TOU Kauaoiuou dev eival anapaitnto
va eivat yvwoTtéEg.

.8 Eme1dn dievepyouvtal Yévo dUo UETPNOELG CUYKE-
vTpwoewv agpiou og wa Bgon detypatoAnyiag, ot erit-

dpdoelg NG METABATIKAG AEITOUPYIAG TWV uNXavwv n
TWV MOVABWV KABaplopoU TwV KAUOAEPIwY UopouV
va ghaxlotornoindouv e TNV evapudvion onudtwy and
autoug Toug 8Uo avaAuTsEg. (Inuewdvetatl 0Tt Ta TAEoV
KatdAAnha onueia yia v evapudvion eival Ta onueia
6mou o0 KABe avaAuTAG AVTATIOKPIVETAL OE BNUATIKA aA-
Aayf TG TIUAG TWV EKTIOUTIOV 0 SOKIUA delyuatog and
50% NG TWAC Méviung Katdotaong)

9 To dplo autd sivat aveEdptnTo and to mood Tng
dldhuong Twv kauoagpiwv. H dtdAuon unopei va oupBel
AOYw NG eEATUIONG TOU vepOoU 0N Hovdada Kabaplopou
Kauoaepiwv Kal wg uépog evdg OUCTANATOS SELYUATO-
Anuiac Twv Kauoagpiwv.

MPOZAPTHMA 3
2YANOI'H AEAOMENQN NEPQOY EKMAYZHZ

1 Ta kptthpta andéppwng Tou vepou EKMAUONG EXOUV
oKoTd va AeIToUpYAoOUV WG apXIKOG odNnyog yia thv
ulhoroinon oxedtaouou povadwyv KabaplopoU Kauoa-
eplwv.

2. Ot Apxég 6a TPETEL va MAPEXOUV UTIOOTNPLEN Yl TN
OUN\OYN TWV OXETIKWOV dedoUEVWY. MNa To okomd auTo,
{nteital and Toug MAOLOKTATEG OE OUVEPYADIA PE TOV
KATAOKEUAOTA NG HOVAdac KabaplopoU Kauoaepiny,
va oulM\éyouv Kal va avaidouv deiypata amnod:

e T0 vepPd e106d0uv,

® TO vepd ueTd TN povdada kabaplopou (aANAG Tipv and
k&Be ovoTtnua enegepyaoiag), kat

e T0 vepd andppng.

3. H detypatoAnyia uropsl va dievepyndei katd
SldpKela TwV SOKIMWV EyKpLong f ETA TNV Tpounela
™G Movddag Katl yla dlaoTHUaTa mepimmou dWdeKa un-
VWV yia dUo xpdvia miepiodo Aettoupyiag (touldyxiotov
Tpla delypata). Odnyieg yia ™ detyuatoAnyia kat tnv
avdluon urnopouv va Angdouv and epyacthpla mou Xen-
OlOTIOOUV SIAdIKACIES SOKIWWY oUUP®WVA e TIPATUTIA
ISO 1) EPA yia Tic¢ akoAouBeg TapauETooug:

e pH

o PAH kat Metpghaio (Aemtouegpnc Agpla Xpwuato-
ypapia -dacuatopwtouetpia Malag)

e Nitpikd

e NiTpWdn

o Kaduio

e Xahkd

o Niké\lo

e MAAURdOo

e Weuddpyupo

e ApoeVIKO

e Xpwuto

e Bavddio

4 H éktaon Twv £pyaoTnEIOKWY SOKIMWY Uropel va
ToiA\eL 1) va emauvEdvel, und To WS NG Avamntuooo-
MEVNG YVWONG.

50tav urtoBaAhovtal dedopgva detyudtwy otV Apxn,
n mAnpogopia Ba mepthapBdvel eniong pubuolc Pong
Tou vepoU gkmAuong, SidAuon Tng andppwng, dv epap-
péCeTal, Kat .oV unxaving 6a mpénel va nepthauBdavetat
KaBWS Kal mPodlaypaPEg TOU XONOIIOTIOIOUUEVOU KAUDT-
pou amnd 1o deAtio mapddoong Kauoiuou kat eAdXLOTO.

6 Zuviotatatl ét1 oTo TAoio Tou §xel TMAPEEEL QUTH TNV
MAnpogopia mpog Kavoroinon e Apxng 6a mpénet va
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TIAPEXETAL £EAlPEOT YIA CUPUOPPWOT TWV UTIAPXOUCWY ApBpo TpiTO
eykataotdoswy oe mlavd pueA\ovtikd auotnedtepa
npdtuna anéppng vepou ékniuoncg. H Apxn 6a rpow-
Ol Tnv unoBAndeioa oe autd to B£ua mMnpoopia otov
Opyavioud yia tn dddoon TG MEow TwV KATAAANAWY

H 1oxUg g napouong andpaong apxifet and dnuo-
oleuon g otnv Epnuepida tne KuBepvioswa.
H andpaon auth va dnuooteudel otnv Epnuepida e

LNXQVIOUGV. KuBepvnoewg.
ApBpo deltepo Nepaidg, 10 NoepBpiou 2015
Apuddla Yrnpeoia yla v epapuoyn Twv dlatdgewy
NG napovoag andpaong sivat o KAddog Erbewpnong 0 YNOYProx
M\oiwv Tou AAZ-EAAKT. OEOAQPOZ APITZAZ

ANO T0 EONIKO TYNOIPAQEIO
KAMOAISTPIOY 34 * AOHNA 104 32 * THA. 210 52 79 000 * FAX 210 52 21 004
*0202477 1817171750040 *
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