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Various drivers for LNG as fuel: Emission regulations. 

Cost efficient ECA alternative. Consumer demands! 
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EIA 2011 

3,6 MRD GBP/yr! 

http://www.msc.org/
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Norway is taking the lead on LNG 

Ships in operation Confirmed orderbook 

Year Type of vessel Owner Class 

2000 Car/passenger ferry Fjord1 DNV 

2003 PSV Simon Møkster DNV 

2003 PSV Eidesvik DNV 

2006 Car/passenger ferry Fjord1 DNV 

2007 Car/passenger ferry Fjord1 DNV 

2007 Car/passenger ferry Fjord1 DNV 

2007 Car/passenger ferry Fjord1 DNV 

2007 Car/passenger ferry Fjord1 DNV 

2008 PSV Eidesvik Shipping DNV 

2009 PSV Eidesvik Shipping DNV 

2009 Car/passenger ferry Tide Sjø DNV 

2009 Car/passenger ferry Tide Sjø DNV 

2009 Car/passenger ferry Tide Sjø DNV 

2009 Patrol vessel REM DNV 

2009 Car/passenger ferry Fjord1 DNV 

2010 Patrol vessel REM DNV 

2010 Car/passenger ferry Fjord1 DNV 

2010 Patrol vessel REM DNV 

2010 Car/passenger ferry Fjord1 DNV 

2010 Car/passenger ferry Fjord1 DNV 

2010 Car/passenger ferry Fosen Namsos Sjø DNV 

2011 PSV DOF DNV 

Year Type of vessel Owner Class 

2011 Car/passenger ferry Fjord1 DNV 

2011 PSV Solstad Rederi DNV 

2011 General Cargo Nordnorsk Shipping DNV 

2012 PSV Olympic Shipping DNV 

2012 PSV Eidesvik DNV 

2012 PSV Eidesvik DNV 

2012 Ro-Ro Sea-Cargo DNV 

2012 Ro-Ro Sea-Cargo DNV 

2012 High speed RoPax Buquebus DNV 

2012 PSV Island Offshore DNV 

2012 PSV Island Offshore DNV 

2012 PSV REM DNV 

2013 Ro-Ro Norlines 

2013 Ro-Ro Norlines 

2013 Car/passenger ferry Torghatten Nord DNV 

2013 Car/passenger ferry Torghatten Nord DNV 

2013 Car/passenger ferry Torghatten Nord DNV 

2013 Car/passenger ferry Torghatten Nord DNV 

2013 RoPax Viking Line LR 

2013 PSV Harvey Gulf Int. Marine 

2013 PSV Harvey Gulf Int. Marine 

Planned conversion 

Year Type of vessel Owner 

2011 Car/passenger ferry Fjord1 DNV 

2011 Chemical tanker Tarbit Shipping GL 

2013 RoPax Fjordline DNV 

2013 RoPax Fjordline DNV 
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Training & Qualifications 
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LNG as fuel: Proper training is required 

 There are no specific requirements to crew 

training internationally or nationally 

 However, Norwegian Maritime Directorate sets 

standards for training programmes 

 Every ship-owner needs to ensure good safety 

behaviour through company procedures 

 Establish a winning culture from start, anchored 

with onboard staff and shore side management 

 Training from system suppliers for all shifts 

involved with LNG. Consider additional training. 

 Establish and follow good operation and 

maintenance routines 

 Deviation control, Emergency drills 
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LNG is safe because risk is dealt 

with properly! 
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Norwegian rules (1) 

 LNG fuelled vessels require additional training and certificates. 

 Plan training early. Involve all affected personnel, also on shore.  

 Engine and tank/cold box suppliers provides high quality, repeated training.  

 PAX ship owners/operators must develop a total NMD training programme: 

- FOR 9. Sept 2009 no. 1218 (Construction & operation of gas fuelled PAX vessels) 

(FAGPLAN). This is common also for operators of LNG fuelled OSVs: 
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Norwegian rules (2) 

 Norwegian Maritime Directorate, NMD:  

- Onboard training shall always be in accordance with the latest NMD instruction 

- All safety crew onboard: “Basic Training” 

- Deck personnel: Additional training «category B» for relevant LNG equipment  

- Engine personnel: Additional training «category C» for relevant LNG equipment  

- NMD to approve training programme for categories A, B and C prior to training  

- The training programme must have a dedicated owner, and qualified trainers 

- Proof of adequate training for all personnel to be kept onboard 

- Develop Check Lists for Deck& bunkering station, Engine, Bridge, entering Cold 

box, releasing over pressure  etc. Example: 
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LNG as fuel: Bunkering roles and responsibilities 

 Define roles and areas of responsibility clearly 

 Bunkering station must ensure good safety 

behavior through company procedures 

 Training for everybody involved with bunkering. 

 Establish and follow good operation and 

maintenance routines 

 Deviation control, Emergency drills 

 

 Remember: 

- Bunkering takes some time 

- Bunkering is not difficult 

- Meet the routines (inerting, pressure control etc) 

- Communicate with receiving vessel. 

9 

The industry is now 

developing practices and 

standards for bunkering 
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Operational conditions 
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LNG is safe 

 Two main areas of difference from 

other fuels: 

- Cryogenic effects 

- Forms gas clouds 

 

 LNG has a strong track record 

- No significant incidents with ships 

- Very few incidents on land 

 

 But, this performance is due to: 

- Stricter requirements 

- Good safety behaviour 

LNG success stories in Norway due to Government requirements and incentives 
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Status on rules, regulation, and standardization 

Gas fuelled ships: 

 DNV class rules published 2001 

 Norwegian Maritime Directorate has rules 

 Interim Guidelines for IGF code, 2010 

Port and bunker operations: 

 Limited experience and documentation 

 Standards do not cover all bunkering  

 Development under way: 

- STS Gothenburg (Got LNG) 

- “Bungas” – Port of Hamburg 

- EU funded study 

- ISO project: 

Develop standard for LNG bunkering  

equipment and procedures. 

DNV proposal to ISO TC67/WG10  

(workgroup for the LNG industry) 
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Norway’s neighbour countries are now developing Bunkering 

infrastructure. Often emerging form LNG import terminals 

It started with 

Gasnor of Norway. 

New suppliers now 

follow suit.  

- Will LNG prices 

decouple from the oil 

price, and will LNG 

be the financial 

winner?  

(map not fully updated) 
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Technical challenges 
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Time to take stock on experiences with LNG? 

 20 ships launched over the past 10 years 

 Some 200 000 hours of operation logged 

 Qualitative feedback: 

- Less soot 

- Clean boiler suits 

- Less maintenance 

 Quantitative feedback: 

- Nothing we are aware of 

- However; no big incidents are recorded 

 

 LNG fuelled ships has recently been ordered, the technology is safe and 

available. It is time for growth. 

 LNG ships in Norwegian trades qualify for significant NOx fund support . 
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http://blogs.dnv.com/lng/wp-content/uploads/2011/02/Viking-Energy-Small.jpg
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LNG engines: Some Technical observations 

-Silent ship 
-Lower oil consumption 
-Higher fuel efficiency 
-Nice steady engine operation 
-Clean and tidy engine room 

-Fuel sourcing from two energy  
  markets can give $ benefits  

-Less deposits, corrosion 

(- no fuel separator) 

-LNG quality (methane number)   
  appears important 

- More load steps required when 
going from 0 to 100% load 

- Although some children’s 
deceases have been observed, 
these have usually been solved 
quickly by suppliers 
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OTHER: 

- Suppliers aims to follow their installations closely, after sales programmes 

- Pressure variations in different cylinders observed, does not seem critical   
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Waiting for more experiences with… 

 2-stroke dual fuel engines 

 Latest generation 4-stroke engines, lean-burn and dual fuel 

 

 The future belongs to reliable fuel efficient engines  with low-emissions… 

 What more to come? 
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Rolls Royce Lean burn Wärtsilä Dual fuel MAN Dual fuel 

 

 

Mitsubishi Lean burn 
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Maintenance of LNG engines 
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LNG engines: Maintenance 

- Apparently longer 
maintenance intervals 
- Less deposits in engine 
- Proud seafarers take good 
care of equipment  
 

- Spare part costs may appear a 
little high 

-  A more complex ship requires 
a higher skilled crew (this 
however is true for all new ship 
systems) 
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Environmental benefits 
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Emissions from LNG engines  

 The LNG-engines were originally optimized for minimizing local 

pollution:  

- Reduction of NOx: 85-90% 

- Reduction of SOx and particulates: Close to 100% 

 Reduction of CO2/GHG-emissions (up to 25%), but  

- Older engines emits some methane, a potent GHG component 

- New generations engines have a much lower «LNG slip» 

 Estimation:  

What is the emission savings from the sailing LNG ships in Norway? 

- They burn energy equivalent to approx. 63 000 tons MGO (0,1% S) 

- Emission savings: 

- NOx: 3 400 t/year (equivalent to removing 1,4 million diesel fuelled cars!) 

- SOx: 125 t/year    (Plus some CO2/GHG savings!) 
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LNG in a Life Cycle Analysis? (Emissions during production, distribution?) 
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A typical Baltic Sea container ship/feeder: LNG or LS-HFO? 

547 TEU 
container vessel 
(5000 GT)  
 
Propulsion power 
3960 kW 

 

 

 

SOx NOx CO2

Particle 

emissions

With LNG fuel: 0 31 5 500 0

With low-sulphur HFO 

(LS380 with 1% sulfur): 50 180 7 250 4

Yearly emissions, tonnes/year
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LNG: Minimized oil spill risk 
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Prepare for ECA 2015 regulations. 

Consider your reputation, consumer organizations, Arctic challenges 

Prepare for full Norwegian NOx taxation from 2017 without NOx Fund support! 
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Hot DNV topics 
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DNV Blog for LNG market + Green ship calculator App 
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http://blogs.dnv.com/lng 

AND: 

DNV LNG bunker video 

on YouTube: 

http://youtu.be/hQ3tqifW9nA 

http://blogs.dnv.com/lng
http://youtu.be/hQ3tqifW9nA
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DNV’s future fishing vessel 
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Business 

opportunities 

Environmental impact 

and fuel costs 

Safety and working 

conditions 

To be presented in detail later this autumn in Ålesund! 
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Safeguarding life, property  

and the environment 
 

 

 

www.dnv.com 

Henning.Mohn@dnv.com 


