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1. H{E

2021 H{Z|ZFAMI-EXR O 2oE X|EMZLIM MEPC 340(77))= 20214 118 260

EH | ASLICE MZ2 XEMEsE 202249 6" 1Y€ 0|0 AKX e ZE Hi7|7tA
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(a) 2022d 6& 12 O|F &F0| AX[E AL SSA=TAQ &0 X B7|7tAMZ X

r

(b)y 2022 6F 1&€ T &F0| AKX EHL SSA=EAC H&=0o Bi7|7kAMEEKX 2

— 1

AdM4 H7|Y(a contractual delivery date)0| 20223 6E 19 O|=¢Q dL, THF AAM
EH7[20] giE e ZHel BiZ7[7tAMEE XSl H7]2R7t 2022 6& 1Y 0|22 L.

(c) 20223 6 12 O|F 7|EQ| HYZ|7FAMEEKIO| *4.224 E£= *56.30] 7|&= At2O0|

o
g 3.

* Amendments to the ETM-A which reflect EGCS 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.

** Amendments to the ETM-B which reflect EGCS 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 from the ETM-
B as initially approved, they should be retained with the ETM-B and should be considered as part of it.
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*Appendix 3 DISCHARGE WATER DATA COLLECTION

3. Content(s)

M AN o F2 HE 50| sty of2fer 20| 2% =2|L YR o) FAY|
HEEfLICE ofgfof 7[&dt WES2 M=Z2 XNFMUM F=g REsSYUCL ¥z =
oto]l &2 M22 XMl BES Z3et Ao o|F etM 5F0| 7|E X[EHA Ly

MEA F7te 2 YL

1) Scheme A

(1) Scheme AO| 2t AX|E H{Z|7FAMEZE KO Continuous Exhaust Gas Monitoring
system (CEMS)7| HEE|0f UX| U= B AHE[0OF St= Spot checkl| M|FAO|
=7+,

4.4.8 Under Scheme A, if a continuous exhaust gas monitoring system is not fitted, a daily spot check
of the Emission Ratio for a duration of not less than five minutes at a minimum recording frequency of
0.1 Hz at normal working condition for each outlet to the atmosphere should be undertaken to verify
compliance in conjunction with the continuous monitoring of the parameters stipulated in 4.4.7. The
exhaust gas readings should be allowed to stabilize before commencing recording. Readings from the
calibration procedure should be automatically recorded or noted in a calibration protocol. Emission
values, which are used to determine the Emission Ratio, obtained after stabilization should be
recorded. 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.

(2) Scheme A0 w2t AX|E HY7|7kAMHE X2l SOx Emissions Compliance Certificate
(SECC)= otefel dAez HEEAS.

APPENDIX 1
FORM OF SOx EMISSION COMPLIANCE CERTIFICATE
This is to certify that the exhaust gas cleaning system (EGCS) listed below has been

surveyed in accordance with the specifications contained under Scheme A in the
20XX Guidelines for exhaust gas cleaning systems adopted by resolution

MEPC.YYY(Z2).
This Certificate is valid only for the EGCS referred to below:
System Model/type Serial number This EGCS is certified as | EGCS - Technical
manufacturer providing following equivalency : Manual for Scheme
Fuel oil Sulphur | Maximum A
limit values; Sulphur (ETM-A) approval

content of | reference
fuel oils to be

used:
0.10% _ %/ nla*
0.50% %

*delete as applicable
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2) Documents — OMM, ETM and SECP

MEPC.1/Circ.883 Rev.1(£E9| CTtet 10)0| 2t TH7|AQL LA HIE AlQl =1t
SHAE ETM-BO| ZBE[O{OF 2. D ETM-BOl= HiZ|7FAMIEEXZE A E

HSZH0AM 2T Jtset dER 2o R0l 7I=5/0foF &

ol

HofS HIES CHE T2 MARPOL F5AM 68 oA 148 TESHA 2 AY

rlo

4.2.2 EGCS Technical Manual "Scheme A" (ETM-A)

4.2.2.1 Each EGCS should be supplied with an ETM-A provided by the manufacturer. This ETM-A
should, as a minimum, contain the following information:.

9 detail the procedure to produce reports regarding operation in a non-compliant condition, or in a
condition where the ongoing compliance would be temporary indicated in accordance with 8.2.8.

5.6 EGCS Technical Manual "Scheme B" (ETM-B)

5.6.1 Each EGCS should be supplied with an ETM-B provided by the manufacturer. This ETM-B
should, as a minimum, contain the following information:

5.6.1.2.2 .2 the advised maximum fuel sulphur content for the operational conditions the EGCS is
designed for (Note: higher sulphur content fuel oils may be used provided the relevant Emission
Ratio value is not exceeded);

5.6.1.7 detail the procedure for producing reports regarding operation in a non-compliant condition,
or in a condition where the ongoing compliance would be temporary indicated in accordance with
8.2.8.

(2) MEPC.1/Circ.883/Rev.11} ZHASL0] HY 7| JtA M EEK| O] Bt @ LIE{Z AbX|Q| TE Al
LAHC 2 Aol LS Tt UBE HAISH= £=EH(8.2.8)0| Onboard Monitoring

Manual(OMM)0f| = gtE[0f0F &t

(3) MZ2 XHM= 71728 EX 2l 1gS LEIH= 4E(indicator)= Z2 |00 gt

8.2.8 the means by which ongoing compliance would be temporarily indicated in the case of the failure
of a single monitoring device, taking into account that transitory periods of emission exceedances
and/or isolated spikes in the recorded output in the Emissions Ratio do not necessarily mean non-
compliant exceedance of emissions and should therefore not be considered as a breach of the
requirements;

8.2.10 guidance as to data or other indications which may signify a malfunction of either an analyser,
an item of ancillary equipment or an operating parameter sensor together with the fault-finding and
corrective actions which should be taken;

Page 3 / 8(K)



(4) Scheme BZ 2X|& H{Z7|7IAMZEXS] RLHE X 7[sS
AlBEZ] 2ol HIZIZEAMEEAIE HSaior & I 430 22st &5 =40 OMM
0l ZI=&[ofofF g

0

8.4 Under scheme B, where operation of the EGCS is required in order to demonstrate the functionality
of the monitoring system during installation or initial surveys, the OMM should describe the operational
condition(s) which demonstrate the operational behaviour of the monitoring system and which should
be used when surveying in accordance with paragraph 5.3.1. The description of operational condition(s)
may include:

.1 the connected fuel oil combustion unit load point(s); and
.2 the minimum operating time at a given load point.

(5) SECP(Ship Emission Compliance Plan)= MEPC.1/Circ.883/Rev.11t & 5}0]
HiZ|ZFAMEEA| Ee #E ZH7F 2F ° 32, 0 XHN aFsts =dS

HESH7| Qe =XE 7IEStE 1 7|ES |XISHOF 5t0 MEPC.1/Circ.883/Rev.10]|
et 2 7| W 2eo| FEPHo| SESi0F St Atz EBts{of gt

9.1.4 The SECP should advise that records should be kept of actions initiated to meet the requirement
of these Guidelines in case of breakdown of the EGCS or associated equipment, and that the relevant
flag and port State's Administration should be notified, in accordance with MEPC.1/Circ.883/Rev.1.

3) Emission testing

MER XM Bi7|7tAE F&510] MET St= Al 2l +M(ingress leakage)
O] E|X| Q=X ZHBEOOF BiCtd AZSIRAS. Ol HTHA Al AALRIO <fsh
2Ol | 0fOF &t

6.10 Extractive sample systems should be verified to be free of ingress leakage in accordance with the
analysing equipment manufacturers' recommendations at intervals as defined in the OMM. It should be
verified that the system is free of ingress on initial start-up and as given in the OMM with the findings
from those checks recorded in the EGCS Record Book.

4) Data recording and processing device

|
&l 2 E O§7§ R a=(parameter)Of| CHE ME 7tsTH SHA|
ot M8 Jts3t HIEE MT 4ol EnE 2

Wiels sef ol£ S AgE & ojof B,
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7 DATA RECORDING AND PROCESSING DEVICE

7.2 The recording and processing device should record, whenever the EGCS is in operation, the data
described in 4.4.7, 5.4.2, and 10.3 as applicable, including overboard discharges from any associated
tanks within the system, against UTC and ship's position as given by a Global Navigational Satellite
System (GNSS) and whether the ship was inside or outside an Emission Control Area as given by
regulation 14.3 at that time. The device should also be capable of:

.1 (Scheme B only) being automatically set, or pre-set, with the Emission Ratio limit value as
appropriate to the sea area, in relation to regulation 14.3, where the ship is operating;

.2 being automatically set, or pre-set, with the applicable overboard pH limit value;
.3 being automatically set with the applicable PAH limit value;

.4 recording the aggregated time in excess of 15 minutes over any
rolling 12-hour period that the differential PAH value is above the set limit value by more than 100%;

.5 being pre-set with the applicable turbidity limit value;
.6 recording the aggregated time in excess of 15 minutes over any
rolling 12-hour period that the rolling average differential turbidity value is above the set limit value
by more than 20%; and
.7 recording preset and set limit values.
7.5 The device should be capable of downloading a copy of the recorded data and reports in a readily

useable format clearly indicating periods of non-compliance. Such copy of the data and reports should
be available to the Administration or port State control as requested.

5) Discharge water monitoring

of oigh Metx7r MEERAS. i Metkls

—

(1) GANMT "30AM HiEE
x ES

HiCt= A oz A [7FAMEEXI7F open  loop
modeE 2V E=(RS5ts) 0L 229 HIE MXE HESICHH | HiEE
A o|o
T AMDO-

10.1.7 Discharge water from temporary storage

10.1.7.1 Any discharge water originating from the EGCS and discharged overboard following temporary
storage within any tank designed for that purpose and featured in the ETM-A or ETM-B should be
monitored/recorded in accordance with 10.2.1, and meet, independent of any flow rate, the following
discharge water criteria:

pH See paragraph 10.1.2
PAH Maximum of 50 pg/L PAH:e (phenanthrene equivalence) before any dilution for control of
pH

Turbidity Not greater than 25 FNU (formazin nephlometric units) or 25 NTU (nephlometric turbidity
units) or equivalent units, before any dilution for pH control

10.1.7.2 When demonstration of compliance with the provisions contained within this section is not
possible, the water intended for discharge should be considered EGCS residue.
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(2) Nitrate

(a) M HIE

HIOlH &

M=t

O Ol
'ITI:IE

X(inlet water)tt HiE7t HiEEl=

A = X
X (Discharge water)2| SE=XIO|2&E LIEFY 5=

mlo

10.1.5.2 Within the first three months of operation after installation/initial survey and three months prior
to each renewal survey a sample of the discharge water from each EGCS should be drawn and analysed
for nitrate content and results should be made available to the Administration. However, the
Administration may require an additional sample to be drawn and analysed at its discretion. The nitrate
discharge data and analysis certificate is to be retained on board the ship as part of the EGCS Record
Book and to be available for inspection as required by port State control or other parties. Criteria 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 10.1.5.1, which specifies the need for discharge water flow normalization. Nitrates
discharge data is to be presented as the difference between concentrations in the inlet water and in the
discharge water. The test method for nitrate should be ISO 13395:1996,ISO 10304-1:2007, US EPA
353.2 or other internationally accepted equivalent test standard (suitable for seawater).

(b) HHZ|ZFAMEE X7} Scheme BE MX|E ZQ, QA M7 9| HYZ|ZIAMEEX Z
2y 3= HAMSE 2N Znto] MEZ Sl EnE FIHO 9| 10| 10.5.20
AZE MET 2AM O Tt 2 7ALRo st ChMsHe 2 AFEE = UZ. (O,
SUoH EFYOl EGCS HXl X H ZMo| HMH EMEBIME CIE20A
AE7tstof et F7to] Mt 2A0| @FE[X] AF)

Ol sl HiEsol EHAMYE =T #HSH HIZ|7IAMTEEXCl A |FAHLE
USSt= 3Sd B2HS =QI5H7| e MEZAts 2 d20 7|8 ZE E= atd
=ME XNZEdloF 2.

10.1.5.3 Data on discharge water nitrate concentrations gathered from EGCSs of similar design could
be used as an alternative to the sampling, analysis and quantification requirements of 10.1.5.2 with the
agreement of the Administration based on an engineering analysis which demonstrates the design
similarities in respect of nitrate concentrations in the discharge water.

(3) ol XHME % 7
&

|2 F7|7} 0.011 HzQ HIE £ ZL|EZ
OMMOJAl Qi El HiQt ZH0| A% (Calibiration) X HZ7| EEZ|ZE ¢
718 A2"”o] o8 T|EE|AL AMBE o M2t HiZ|7FAME

=
+502 93 Fojof 3.

ox

X 71 E 50

10.4.1 The data recording system should comply with the requirements of sections 7 and 8 and should
continuously record pH, PAH and turbidity in accordance with 10.2.1 at a frequency of not less than
0.0111 Hz.

10.4.2 Calibration and instrument drift data should, as given in the OMM, be either recorded by the data
recording system or manually entered in the EGCS Record Book as appropriate to the means used.
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4) M XEMol= MET XF/2EE0 chst 24 XEHS ASHY

o

10.7.1 Each sampling point should be installed at a location that is representative of the main washwater
or discharge water stream and accessible to personnel. The sampling extraction point should be open in
the direction of the water flow.

6) Phenanthrene equivalent

Hig+ ZUEHE 2E HHEH S7H20 e M5 827t F=7tE

Phenanthrene equivalent

It corresponds to the signal produced by a PAH monitor with excitation wavelengths between 244 nm
and 264 nm (2544110 nm) and detection wavelengths between 310 nm and 410 nm (360150 nm)
calibrated against a known set of phenanthrene concentrations within the expected measurement range
when exposed to EGCS discharge water containing a range of different PAH species.

7) Appendices
-Appendix 3 DISCHARGE WATER DATA COLLECTION
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-Appendix 5 ANALYSER INFORMATION TEMPLATES
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JedEes YLAHUFE(Convention@krs.co.kr)OlAl A2 HIZ|7tA MEEKX XEA

-]
=]
MEPC 340(77)0| Cigt DEE N SSt7| flIsh 2| Y& LICt

HiZIZEAMP8EX 23 =EF 8L ZAM0 oigt selat ZEE J|lgd 22e

StA i 2 El (piping@krs.co.kr, 070-8799-8460)2 2 A2t FA|7| HEEL|CH

HiZ| 7k M8 ZXIel 2HHE FX 8 7[E FHOl dAs2 2E

7| XFXY El (equipment@krs.co.kr, 070-8799-8267)2. 2 Q2F FA|7| HFEFL|CH

Reference

MEPC.259(68) - 2015 Guidelines for Exhaust Gas Cleaning Systems
MEPC.340(77) - 2021 Guidelines for Exhaust Gas Cleaning Systems
MEPC.1/Circ.883/Rev.1 - Guidance on indication of ongoing compliance in the case of the

failure of a single monitoring instrument, and recommended actions to take if the exhaust
gas cleaning system (EGCS) fails to meet the provisions of the EGCS guidelines.

(Distributions : KR surveyors, Ship owners, Manufacturers, Other relevant parties)

Disclaimer :

Although
contents

or omissions made herein, nor held liable for any actions taken by any party as a result of information

retrieved

all possible efforts have been made to ensure correctness and completeness of the
contained in this information service, the Korean Register is not responsible for any errors

from this information service.
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