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1. Present today’s “environmental” challenges for shipping 

companies.  

2. Present methods of dealing  with them for enhancing  

company’s overall “technical” performance . 
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Objectives 



The marine Industry in this decade is undergoing transformation . 

Besides implementing effective measures for dealing  with “usual 

commercial challenges “ 

 Achieve competitiveness / add value in a tough market 

environment. 

 Increase in operating costs. 

 Limitations on Crew Resources. 

The industry in one way or another, has to protect its assets by 

addressing “Environmental Challenges”  now for tomorrow’s “big 

decisions”. 
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Challenges of  Ship Management. 



Environmental Challenges 

 Implement the BWM convention. 

 Reduce fuel consumptions / CO2 emissions. (EEOI/ EEDI) 

 Reduce SOx emissions. Implement caps on sulfur content of 

fuel oil. 0.1% in (SOx)ECA areas as from 1/1/15, 0.5% world wide 

from 2020. 

 Reduce Nox emissions Tier III NOx Emission limits in (Nox)ECA 

areas.  

 Recycling. (The Recycling convention Ships) 

 Others 
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“Environmental Challenges” 

 
Reducing CO2 emissions. (IMO EEDI /EEOI.) 

 Both indices have long been “debated” in the Industry. Their adequacy in defining 

and comparing  energy efficient ships is really in question, We can  continue 

“debating” ….  

 However, I presume there is no doubt within this room that  both indices are: 

performance indicators  / drivers for improving energy efficiency. 

IMO EEOI formula.(Applicable to existing / delivered ships). 

 A key performance indicator providing the CO2 level per unit of cargo moved per 

distance. 

 Mcargo = Mass of cargo (ton / TEU / 

Passenger. 

 FC= actual Fuel consumption measurements. 

 D = actual distance traveled over ground. 
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Dealing with challenges 

How to reduce EEOI : 

In mathematical Terms, this can be done by reducing the nominator and or increasing the 

denominator. 

The nominator can be reduced by implementing “operational procedures” for reducing “ 

required power/ energy”. 

 Slow Steaming, Main Engine Turbo Charger Cut Out. 

 Trim optimization . 

 Weather routing.  

 Optimization of engine efficiency /maintenance.  

 Propeller polishing and hull cleaning. 

 Operator awareness for saving energy and or implementation of “technical 

measures: 

The denominator can be increased on “rolling” average by:  

 “Minimizing” ballast voyages and or maximizing of the cargo intake. 
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Dealing with challenges 

How to reduce EEOI? Cont.  

Describing operational measures for reducing emissions may be useful, but they 

are not efficient without evaluating accurate and reliable data of vessel’s 

performance. 

To measure vessel’s performance accurately and  

Implement energy efficiency measures companies  

need to:  

 Establish reference fuel consumption. 

 “base lines”. (M/E vs speed; G/E, Boilers). 

 Measure accurately and reliably fuel  

Consumptions speed drafts etc. 

 Compare actual fuel consumptions /speed measurements against “base 

lines” then implement the  plan /do check act cycle for improvements. 

Evaluate “investment” costs and decide “Technical solutions” for improved 

performance. 
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Dealing with challenges 

How to reduce EEOI? Cont. 

Some “Technical solutions”: 
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“ECO Pressure” Challenges. 
EEDI.(Applicable for new buildings with construction date after 1/1/13) 

 

 “Design” key performance indicator providing the CO2 level per unit of cargo moved per 
distance. 
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Dealing with challenges 
Methods for reducing EEDI: (valid for “design” 

condition  not for the “operational profile “of the 

vessel). 

 DWT Increase. 

 Speed reduction 

 Use of Advanced Technologies 

 Hydrodynamics, Hull /propeller / water flow 

optimization. 

 Installation of energy efficiency devices.  

 Main engine selection / Derating / Tuning 

 Installation of heat recovery systems :  

  Exhaust gas power turbine / T/G. 

 Waste fuel recovery systems etc 
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Effectiveness of energy-efficiency measures. (Expectations) 

 
 



Dealing with challenges 

Caps on Fuel Sulfur content in force from 1/1/2015 onwards.  

 

Existing vessels .  

 

 Use low sulfur residual or distillate marine fuels in existing machinery,  

 Install new machinery (or convert existing machinery where possible) 

designed to operate on an inherently low sulfur alternative fuel, such as 

LNG, or  

 Install an exhaust gas cleaning (EGC) after-treatment system (scrubber).  

 

For New buildings,  

 

 As above or 

 Prepare for such installations? 

 

A feasibility study with life cycle cost analysis for each vessel is 

recommended prior to deciding best solution suitable for her operating 

profile.  
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Dealing with challenges 

Tier III Engines (Reducing NOx Emission limits by 90% for NOx ECA areas). 

 

 Burning LNG. Two-stage turbocharging 

 Selective catalytic reduction / Exhaust gas  

       recirculation. 
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Dealing with challenges 
Compliance with the BWM convention. 

 

Various systems of different technologies are available. (Filter – electrolysis –  

UV, Electroclorination / Neutralization, Filter coagulation - Ozone etc.   

Managers will have to  select what is best for the ship. 

 

Considerations for Compliance with the BWM convention. 

 System suitability. (Existing equipment, ballasting requirements –active 

substances salinity –trading pattern- approvals.) 

 Costs considerations. (Capital outlay per vessel –initial installation costs 

/time - operating expenses –electrical power – maintenance costs –

adverse effects- etc. 

 Lay out considerations (space – dimensions –piping and cabling – storage 
in case of active substances etc.). 

 System supplier. (experience – reliability – support availability- spare part 
supply etc.). 

 

A feasibility study with life cycle cost analysis for each vessel is recommended 

prior to deciding the best solution. 
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Dealing with challenges 

Besides addressing operational and or 
technical measures for improving  the of 
energy efficiency of ships; 

 

“The human factor”  

 

“Competence” of human resources with the 
right attitude / dedication  in fulfilling tasks 

effectively  

as well as 

the “Management of change” 

 

both from the operations and maintenance 
point of view should not be neglected.  

 

It is the good machinery and human interface 
that will provide the best results. 
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