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Legislation, the Driving Force

How to set it in Force

Technology

You should Survey the Compliance
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THE INTERNATIONAL COUNCIL ON COMBUSTION ENGINES

Emission Legislation in Detail for Deep Sea and Inland Water Ways

Area Name Type Introduction NOXx HC CcoO PM
IMO I world wide 2011 9,0-10,5 - - -
Deep Sea MOl nonECA 2016 9,0-10,6
IMO Il NECA 2016 23-26 - - -
EU Stage 2.1 5-151tr 2009 7.8 50 0,50
EU Stage 2.2 15-20 Itr 2009 8,7 50 0,50
EU Stage 5 2019 04-12 0,19 35 0,01-0,015
ZKR Stufe I 130 - 560 kW 2007 6,0 1,0 3,5 0,20
wz;g Water! Zkrstfell | >560 kw 2007 |83-100| 1,0 35 0,20
US Tier lll 7-151tr 2013 6,2 - 0,14
US Tier lll 15-20 Itr 2014 7,0 - 0,27
US Tier vV 600 - 1400 kW 2017 1.8 0,19 - 0,04
US Tier V| 1400 - 2000 kW 2016 1.8 0,19 - 0,04

Proposal for
new China
legislation

Stage 1,
Introduced 1.1.17

Stage 2
Reduced PM values
Introduced 1.1.20

Actual Limitation can be achieved without after treatment. Bolt numbers require after treatment or EGR.
All values in g/kWh.
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How to Introduce new Limitations
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Emission Contribution of HFO fired Vessels

100% - Assumptions:
HFO
S 80% - Sulfur =25%
_ Ash =0,15%
O
© 60% -
a MDO
DCf Sulfur =0,35%
5 40% - Ash =0,10 %
S
g 20% - Population
HFO = 15 % of Fleet
0% -

MDO = 85 % of Fleet
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What is the right Technology ?

Today : Diesel
Simple, Cheap,
but Dirty

aypl
WELY W

Tomorrow : Gas ?
Complex, Expensive
but Clean
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Emission Survey by BSH in Hamburg
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TCO Comparison HFO (Diesel) versus Gas

Chnage in TCO (T€)
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TCO Calculation was Carried out for Gas Prices in USA (US), Europe (EU) and Far East (FE).
For 2 MW HFO Short Sea Ship with 6000 h/Year @ high Load Gas can be a Cost Effective Solution
For 2 MW MDO Harbor Tug Boat with 3000 h /Year @ low load the Gas Solution is not Very Attractive.
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Summary

» The planned emission limits for Chinese inland water ways are based
on European EU Stage 2 Values, which can be achieved with standard
Diesel engines.

» Therefore Gas Fuel or After treatment are not needed. Low Sulfur
Fuel is huge stage ahead. No HFO in future.

» For a fast track solution a Retrofit Kit have to be available and yards
have to prepare capacity.

» The Financial Side has to be convincing for the operator. A
government funding / coordination like in Norway is helpfull.

» Beside technology the Complexity and the Cost of emission reduction
solution are of major importance.
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Note — Compliance Programme

The CIMAC Compliance Program is committed to fulfilling all the requirements provided
for by competition law. Competition law violations may lead to substantial punishment for
participating companies, employees, and associations. Thus, to protect your own
personal interests, those of your company, and the overall CIMAC activities, compliance
with the existing competition rules is key. In this respect, particularly stringent laws apply
to the targeted exchange of information between and among-competing companies..In

consequence, the CIMAC Compliance Program prohibits;-@mong.other things,.the
exchange of data for specific products or markets. Information communicated must-refer
to the entire company or a general range of products. Any additional or further exchange
of specific company data that may be relevant from a cempetition-law point of viewis not
possible.

For any queries, please do not hesitate to approach-the responsible’officer.in-your
company, your contact person at CIMAC or VDMA Legal Services. RPlease request\your
own copy of the CIMAC Compliance Program.
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