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© MAN Diesel & Turbo 

Agenda 

 

• Emission Abatement Methods in the Sulphur Directive 

   How EAM work? 

 

• Trials for EAM 

   What are Trials for EAMs? 

 

• Enforcement Aspects with EAM 

 How are the provisions of the Sulphur 

Directive enforced for ships with EAM? 
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As per article 4c of the Sulphur Directive: 

Member States shall allow the use of 

emission abatement methods by ships of 

all flags in their ports, territorial seas, 

exclusive economic zones and pollution 

control zones, as an alternative to using 

marine fuels that meet the requirements of 

Articles 4a and 4b… 

© MAN Diesel & Turbo 
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EGCS/Scrubbers 

Methyl/Ethyl alcohols 

LNG 

Biofuels 

Shore-side 
electricity 

© MAN Diesel & Turbo 

© Cavalli foto  

© STENA 
© CMA CGM 

© TOTE Inc. 

© POWERCON 
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MARPOL Annex VI vs Sulphur Directive 

 
MARPOL Annex VI  
 

Regulation 4 - Equivalents 
 

• The Administration may allow any 
fitting, material, appliance or 
apparatus to be fitted in a ship or 
other procedures, alternative fuel 
oils, or compliance method used 
as an alternative if (…) they are at 
least as effective in terms of 
emissions reductions as required by 
this Annex. 

 

Directive 2012/33/EU 
 

Article 2 – definitions 

• Emission abatement method means any 
fitting, material, appliance or 
apparatus to be fitted in a ship or 
other procedure, alternative fuel, or 
compliance method, used as an 
alternative to low sulphur marine fuel 
(…), that is verifiable, quantifiable 
and enforceable. 
 

Article 4c – Emission abatement methods 

• Ships using the emission abatement 
methods (…) shall continuously achieve 
reduction of sulphur dioxide emissions that 
are at least equivalent to the reductions 
that would be achieved by using marine 
fuels  
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As per article 4c of the Sulphur Directive, the 

following EAM are to be considered: 

- Exhaust Gas Cleaning Systems (EGCS), 

commonly known as ‘scrubbers 

- Mixture of marine fuel and boil-off gas 

(BOG) for LNG carriers 

 

and, where applicable… 

- Biofuels (and mixtures of biofuels and 

marine fuels) 

- On-shore power supply 

- Alternative Fuels e.g. LNG, Methanol 

© WARTSILA 

© 
FJORDL
INE 
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Source Wärtsilä 

© EIDESVIK 

Exhaust Gas Cleaning Systems 
• Good option for applications in existing ships 
• Structural-Stability impact 
• Considerable experience 
• Cross Industry 

 

© WARTSILA 

© DFDS 

© DFDS 

© Royal Caribbean Cruises 
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Source LR 

An open loop wet SOx scrubbing system  

http://www.youtube.com/watch?v=drn1vI38qqo
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Source LR 

A closed loop wet SOX scrubbing system 

http://www.youtube.com/watch?v=J8_D7ASh0_g
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EGCS ‘scrubbers’ - An Overview 

The Challenge - Meeting the requirements as 
follows: 

- Fulfilment of the SO2/CO2 emission ratio (flue-
gas) 

 Lower natural alkalinity characteristics of 
water lead to lower scrubbing efficiency i.e. 
lower SOx neutralisation 

- Fulfilment of the washwater discharge criteria 

   Higher SOx neutralisation lead to Higher 
acidic effluents 



Emission Abatement Methods (EAM) 

12 

Criteria for the Approval & Trials of EAM (MARPOL Annex VI vs Sulphur Directive)  

Directive 2012/33/EU 
 

Article 4d – Approval of emission 
abatement methods for use on board ships 
flying the flag of a Member State 

1. Emission abatement methods falling within 
the scope of the Council Directive 96/98/EC 
(Marine Equipment Directive) shall be 
approved in accordance  
 

2. Emission abatement methods NOT covered 
by paragraph 1 shall be approved in 
accordance with the procedure referred to in 
Regulation 2099/2002 (COSS committee), 
taking into account: 

(a) Guidelines developed by the IMO 

(b) The results of any trials 

(c) Effects on the environment, including achievable 
emission reductions, and impacts on ecosystems in 
enclosed ports, harbours and estuaries; and 

(d) The feasibility of monitoring and verification 

2015 EGCS Guidelines  
 

Scheme A: EGC system approval, 
survey and certification using 
parameter and emission checks 
 

Options under Scheme A provide for: 

a) Unit approval 

b) Serially manufactured units 

c) Production range approval 
 

Scheme B: EGC system approval, 
survey and certification using 
continious monitoring of SOx 
emissions 
 

Under Scheme B the monitoring system should 
be approved by the Administration. 
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Source LR 

EGCS ‘scrubbers’ Approval - Scheme A vs Scheme B 
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© EIDESVIK 

Boil-Off Gas (BOG) 
• Initially in LNG Carriers – opportunistic advantage 
• Commission Decision 2010/769/EC 
• Initially for ships at berth – Extended for SECA 

 

© WARTSILA 

© DFDS 

© DFDS 

© Royal Caribbean Cruises 
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© EIDESVIK 

© WARTSILA 

© DFDS 

© DFDS 

© Royal Caribbean Cruises 

Boil-Off Gas (BOG) 
• Initially in LNG Carriers – opportunistic advantage 
• Commission Decision 2010/769/EC 
• Initially for ships at berth – Extended for SECA 
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BOG 

Sulphur Content (%) M(BOG)/M(F) 

1.0 7.8 

1.5 12.1 

2.0 16.4 

2.5 20.7 

3.0 25.0 

3.5 29.3 
 

Approved abatement Method 
Commission Decision 2010/769/EC 
For ships at berth, can be extended for ECA upon 
request and COSS deliberation  
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BOG 

In case of ships using BOG when 

transiting SECA, it should also be possible 

to demonstrate that the LNG/HFO 

consumption rates and ratios of the ship 

specific installations and operational 

profile would ensure that the ship 

continuously achieves, throughout the 

entire journey, sulphur reductions at 

least equivalent to those which would be 

achieved by using compliant fuel. 
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LNG Fuelled ships 

Extending BOG understanding to LNG fuelled vessel 

LNG BOG used by LNG carriers, for convenience, for more than 40 
years – Boil-off Gas (currently accepted as alternative EAM)  

LNG as Fuel current uptake with around 60 vessels operating and 
60 more on order/under construction 

IGF Code adopted in June 2015. Entry in Force in January 2017 
defining requirements for construction of LNG fuelled vessels 

© VIKING LINE 

© BUQUEBUS 
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LNG Fuelled ships 

Extending BOG understanding to LNG fuelled vessel 

© TOTE Inc. 

© Hamworthy 

© WARTSILA 

© UECC, NYK, Wallenius Lines 

• Around 60 LNG vessels 
operating 

• All pre-IGF vessels – first movers 
• Approval by Alternative Design 
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TRIALS 

• EAMs are complex customized systems 
(particularly EGCS systems) 

• No such thing as “one system fits all” 

• Need for “first run” adjustments, checks, 
surveys and other procedures related to 
the setup of the EAM system. 

• Need identified for Initial Exemption 
regarding provisions in both MARPOL 
and Sulphur Directive. 

• Exemption shall be well documented. 
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Marpol Annex VI 
 

• Regulation 3 – Trials for Ship 
Emission Reduction and Control 
Technology Research 

 

The Administration may, in cooperation with 
other Administrations as appropriate, issue an 
exemption from specific provisions of this Annex 
for a ship to conduct trials for the development 
of ship emission reduction and control 
technologies and engine design programmes. 
(…) A permit for such an exemption shall 
only be provided to the minimum number of 
ships necessary and be subject to the following 
provisions: 

1. For marine diesel engines with a per cylinder 
displacement up to 30 litres, the duration of the sea 
trial shall not exceed 18 months. If additional time is 
required, a permitting Administration may permit a 
renewal for one additional 18-month period; or 

2. For marine diesel engines with a per cylinder 
displacement at or above 30 litres, the duration of the 
ship trial shall not exceed 5 years and shall require a 
progress review by the Administration at each 
intermediate survey. A permit may be withdrawn 
based on this review (…). If (…) additional time is 
required (…) a permit may be renewed for an 
additional time period not exceeding 5 years. 

 

 

Directive 2012/33/EU 
 

• Article 4e – Trials of new emission 
abatement methods 

 

Member States may, in cooperation with other MS, 
as appropriate approve trials of ship emission 
abatement methods on vessels flying their flag, or in 
sea areas within their jurisdiction. During those trials, 
the use of compliant marine fuels (…) shall not be 
mandatory, provided that all of the following conditions 
are fulfilled: 
 

(a) The Commission and any port State concerned are notified in 
writing at least six months before trials begin; 

(b) Permits for trials do not exceed 18 months in duration 

(c) All ships involved install tamper-proof equipment for the 
continuous monitoring of funnel gas emissions and use 
it throughout the trial period 

(d) All ships involved achieve emission reductions which are at 
least equivalent to those which would be achieved through 
the sulphur limits for fuels specified in this Directive 

(e) There are proper waste management systems in place for 
any waste generated (…) throughout the trial 

(f) There is an assessment of impacts on the marine 
environment, particularly ecosystems in enclosed ports, 
harbours and estuaries through the trial period; and 

(g) Full results are provided to the Commission, and made 
publicly available, within 6 months of the end of the 
trials. 

 

MARPOL TRIALS  
• Depend on Engine stroke 

displacement 
• Can go up to 5 years 

 
 

Sulphur Directive TRIALS  
• Maximum of 18 months 
• Defined a list of measures 

that need to be in place for 
the Trials to be both granted 
and maintained. 
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ENFORCEMENT 

• MARPOL  - Port State Control on 
Operational Requirements – Reg.10. 

• Guidelines for PSC under MARPOL 
Annex VI 

• Provisions of the Sulphur Directive 

• What to verify for different cases? 
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Enforcement (MARPOL Annex VI vs Sulphur Directive)  

Marpol Annex VI 
 

• Regulation 10 - Port State Control 
on operational requirements 

 

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

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

 

2015 Guidelines for EGCS: 

4.2.3.2. in accordance with Marpol Annex VI regulation 10, 
EGC units may also be subject to inspection by PSC 
 

2009 Guidelines for PSC under Marpol Annex VI 

Initial PSC inspections cover: approved documentation 
relating to any installed EGCS, or equivalent means to 
reduce SOx emissions; 

 

 

 

 
 

 

 

Directive 2012/33/EU 
 

• Art. 4a  - Maximum sulphur content 
of marine fuels 

Member States shall take all necessary means to ensure 
that marine fuels are not used (…) if the sulphur content of 
those fuels by mass exceeds (…) 

 

Member States shall be responsible for the enforcement of 
paragraph 1 at least in respect of: 

- Vessels flying their flag, and 

- In the case of MS bordering SECAs, vessels of all flags 
while in their ports 

Member States may also take additional enforcement 
action in respect of other vessels in accordance with 
international maritime law. 
 

• Art. 11 - Penalties 
 

1. Member States shall determine the penalties applicable to 
breaches of the national provisions adopted pursuant to this 
Directive. 

 

2. The penalties determined must be effective, 
proportionate and dissuasive and may include fines 
calculated in such a way as to ensure that the fines at least 
deprive those responsible of the economic benefits 
derived from their infringement and that those fines 
gradually increase for repeated infringements. 
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Criteria for EAM (approved, under trial or being commissioned): 

The EAM referred to in Article 4c shall comply at least with the criteria 

specified in the following instruments, as applicable: 

EAM Applicable Instruments Notes 

BOG Commission Decision 2010/769/EU of 
13 December 2010 (for ships at berth) 

For ships at berth – applicable 
within SECA for the 0,10% req. 

EGCS IMO EGCS Guidelines - Resolution 
MEPC.259(68) of 15 May 2015 

EGCS Guidelines are currently 
under revision 

Biofuels Directive 2009/28/EC of 23 April 2009 
and Sulphur Directive requirements 
for mixtures 

On-shore 
power supply 

under a voluntary scheme Challenging solution for at berth 
condition 

Alternative 
Fuels 

Statutory/Class certification (IGF Code 
- low-flash point fuels Code) 

IGF Code enters in force on 1st 
January 2017 
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General criteria for EAM (approved, under trial or being 

commissioned): 

On a ship that uses an EAM to meet the requirements, the sulphur 

inspection should be limited to determining whether the ship: 

1. has received an appropriate approval (Flag State and/or Coastal 

State(s)) for using an EAM (approved, under trial or being 

commissioned), and 

2. if all fuel combustion machinery on board connected to EAM 

have been running in compliance. 
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EGCS - Scrubbers 

Verify supporting documentation/records such as, but not 

limited to: 

- Flag State trial approval or system approval (MED 

certification or MARPOL Annex VI performance - as per IMO 

2015 EGCS Guidelines MEPC.259(68) Scheme A or B, as 

applicable), 

- the type of fuel and sulphur content allowed, 

- ship log books and bunker delivery notes (BDN). 

In addition, a visual inspection of the system should be 

conducted in order to verify that is properly functioning, there 

are tamper-proof continuous-monitoring systems (for Scheme B) 

and that all the applicable combustion machinery have been 

running in compliance. 
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Source LR 

EGCS ‘scrubbers’ Approval - Scheme A vs Scheme B 
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Source LR 

EGCS ‘scrubbers’ Approval - Scheme A vs Scheme B 
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EGCS ‘scrubbers’ Statutory Approval (Administration or RO) 

- Statutory MARPOL performance (IMO Guidelines) 

- Flag-specific requirements (washwater discharge criteria?) 

Notes: 

• Full type-approval would encompass design/fabrication/construction 
assessment validation or type testing and manufacturer assessments. 

• Full verification is vessel-specific and unit-specific requiring in-situ (on-
board) testing after installation. 

• Scheme A is an approval of the EGCS and requires emission testing 
conformity of production arrangements, parameter checks and controls. 

• Scheme B is an approval of monitoring arrangements, compliance is 
demonstrated by continuous monitoring of emissions. 

 Scheme A is not type-approval! Almost all EGCS approved with Scheme B 
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EGCS ‘scrubbers’ Approval  
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EGCS ‘scrubbers’ Equivalency/Trial 
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BOG 

Verify supporting documentation/records such as, but not 
limited to: 

1. Flag State approval in compliance with relevant decisions 
from the European Commission and COSS, 

2. the type of fuel and sulphur content allowed, 

3. ship log books and bunker delivery notes (BDN). 

In addition, a visual inspection of the system should be 
conducted in order to verify that it is properly functioning, is 
in operation, there is continuous-monitoring of the quantities 
of LNG and HFO pilot fuel taking place and applies to all fuel 
combustion machinery on board. 
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Biofuels (e.g. biodiesel, bio-ethanol) or other Alternative 
Fuels (e.g. LNG, Methanol) 

Verify supporting documentation/records such as, but not 
limited to: 

- Flag State (statutory) or Class certification for the use of 
specific fuels, 

- ship log books and, where feasible bunker delivery 
notes (BDN). 

In addition, a visual inspection of the system should be 
conducted in order to verify that is properly functioning and 
that all the applicable combustion machinery have been 
running in compliance with such fuels. 
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Emission Abatement Method (EAM)

- IAPP Supplement, if applicable

Exhaust Gas 
Cleaning System

Boil Off Gas (BOG)
Alternative Fuels 

(e.g. Biofules)

Ship under 
trials?

EU flagged ship?
Yes No

No

Yes

All combustion 
machinery 

through EGCS?
OK Yes

Verify 
compliance of 

other 
machinery by 

Fuel Based 
Method

No

-MED Certification
-Supporting docs IMO EGCS  Scheme A/B
-Type of fuel

- MARPOL Annex VI Performance IMO MEPC Res.184(59)
- Other IMO relevant docs

- Flag supporting docs approval of trials
- Notification to EC/PSC authorities

Non compliance:

-EAM approval: Missing, incorrect entries, incomplete, invalid

Successful docs 
verification?

Verify 
compliance by 

Fuel Based 
Method

-Supporting documents
-Letters to EC and reply/approval
-Type of fuel allowed

Yes

No

-Statutory approval
-Supporting documentation

Trials under 
authorized dates 

(18 months max)?

Non 
compliance

Select EAM check

Successful docs 
verification?

No

Yes

No

All combustion 
machinery using 
BOG/Alternative 

fuels?

OKYes

Non compliance:

-EAM trials approval: Missing, incorrect entries, incomplete, invalid

- Tamper proof equipment for continuous monitoring
- Waste Managements systems
- Emission reduction equivalent to using compliant fuel

Verify 
compliance of 

other 
machinery by 

Fuel Based 
Method

Successful 
verification?

OK

No

Yes
No



twitter.com/emsa  

facebook.com/emsa 

 

 

Thank you! 

emsa.europa.eu 


