Futuresy

FutureShip A GL company

LNG Barges in the Port of Hamburg
2013-02-08 - Dr Urs Vogler

www.futureship.net



Navigator

mmm) Ship Emissions

Fuels
Power in port

LNG barge concept

LNG Barges in the Port of Hamburg | 2013-02-08 | No. 2

/é

\\\\\\\\\\\\ll\lllu/, /

7

/

\wully/

\IN
/%
/

\ \\\\\\\

%@/\

//////
'/ ““|||u\\\\\\\\\\

FutureSh/i?
A



Emissions to Air — What do we emit?

Combustion of fuel in an engine results in the following emission:

* Nitrogen Oxide (NO,)

« Carbon Monoxide (CO)
* Hydrocarbons (HC)

* Sulphur Oxides (SO,)
- Particulate Matter (PM)
- Carbon Dioxide (CO,)
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NO,, SO, and PM

SO, = “Sulphur Oxides”  problem: acid rain, health (lungs)
strategy: low-sulphur fuel, scrubbers

NO, = “Nitrogen Oxides”  problem: acid rain, smog, ozone formation
strategy: lower combustion temperature

PM = “Particulate Matter" problem: lungs, cardio-vascular
strategy: cleaner fuel, filters
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Hamburg lies in a SECA Area

Baltic Sea and North Sea are SECA areas
* 1.0% S content today, 0.1% S content by 2015
*0.1% S content in port (2005/33/EG)
Global:
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CO, - A Greenhouse Gas

CO, =“Carbon Dioxide”  problem: Greenhouse Gas (global warming)
strategy: fuel efficiency, low-carbon fuels

Global Problem !
Shifting CO, emission to high seas does not help

—
—

LNG Barges in the Port of Hamburg | 2013-02-08 | No. 6




Navigator

Ship Emissions
) Fuels

Power in port

LNG barge concept

LNG Barges in the Port of Hamburg | 2013-02-08 | No. 7

/é

\\\\\\\\\\\\ll\lllu/, /

7

/

\wully/

\IN
/%
/

\ \\\\\\\

%@/\

//////
'/ ““|||u\\\\\\\\\\

FutureSh/i?
A



What is a “fuel”?

Most fuels contain carbon-hydrogen compounds

Longer chains: |
caroons

* heavier fuel -

 more viscous fuel

* lower calorific value

 more CO, per kW
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LNG as fuel

* ~20% reduction in CO,
(from tank to propeller; ~0% from well to propeller)

 Methane slip as additional GHG issue

- almost zero SO,, NO,, PM

* since 2009 permitted as ship fuel
(IMO Res. MSC.285(86) and IGF Code)
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LNG = Liquid Natural Gas = mainly Methane
GHG = Greenhouse Gas
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Hotel Load of Cruise Ships

‘Genesis of the Seas’
GT 225,000 5,400 PAX

‘Queen Mary 2’
6T 150,000 2,600 PAX 9-14 MW

‘Oosterdam’
GT 82,000 1,900 PAX 6-8 MW

‘AIDAdiva’ ~3.2 kW/PAX
GT 69,000 2,500 PAX

‘Europa’
GT 28,000 408 PAX

‘Deutschland’
GT 22,000 520 PAX
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Options for Reduction of Emissions in Port

Increase efficiency (of consumers)
+ available technology
- complexity

as as fuel
+ available technology
-_low flash point; approval process (bunkerin
Fuel cells

+ no emissions on board (H,)

- low flash point fuel; development required; high costs
Exhaust gas treatment

+ approval; proven technologies

- costs; operational limitations; size and weight of systems
Shore side electricity supply

+ available technology

- high costs on shore side; compatibility shore-ship
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LNG Barge Concept

« High energy demand for cruise ships

* LNG as fuel still to come / shore supply not established
* Supply of electrical energy by LNG power barge

* Flexible solution

* Supply of local electricity grid or local heating network
possible
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Conclusions

- Emission reduction in port
» Efficiency in design and operations is a key driver for CO, reduction (global effect)

» Cleaner fuels can reduce SOx, NOx and PM and increase life quality of people in
port / near port

» LNG as a fuel is save technology available today

* LNG power barge

* Flexible interim solution to provide ,cleaner’ energy

* the role of Class Societies
» Class societies should accompany this trend as an independent partner
» Class societies must provide clear Rules & Guidelines to keep Shipping safe

* the role of maritime consultancy
« Consultancy on technical solutions (efficiency, risk and feasibility)
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Thank you for your attention!

Dr. Urs Vogler

Team Leader LNG & Availability
urs.vogler@gql-group.com

Tel.: +49 40 36149-3479
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