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ABOUT ELKON

Founded in 1980, Elkon stands out as one of Turkey’s leading integrators of 
marine electrical systems.As an engineering company, Elkon employs a team of 

over 450 people, including 100 electrical engineers. Since 2022, As part of the 
SCHOTTEL Group, Elkon combines global reliability with local expertise to 

deliver sustainable maritime solutions.

Our core values include drawing strength from knowledge and our roots, mutual 

solidarity, technological leadership, sensitivity to the sea, fair and transparent 
governance, and commitment to the principle of equality.
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TURKEY

Our headquarters is located in Turkey, 

and through our offices in the United 

States and Norway, we provide global-

scale support for after-sales services 
and project management. This 

structure enables us to offer solutions 

tailored to local needs while ensuring 

the continuity and efficiency of our 

international operations.

Turkey, Norway, United States

OFFICES

TURKEY

NORWAY

UNITED STATES
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Ro-Ro & Ferries Study Case

REFERENCES

elkon | Electric System Integrator a Member of SCHOTTEL Group 5



Ro-Ro & Ferries Study Case

REFERENCES

elkon | Electric System Integrator a Member of SCHOTTEL Group 6



Ferry Case Studies
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SEFINE - ELOIE NB 54

NAME ELOIE NB 54

Type Diesel & LNG Hybrid Ro-Pax 

Ferry 

Owner Caronte & Tourist of Italy 

Designer Naos Ship and Boat Design 

Delivery Date 2023 

Principal Particulars 110m * 19.5m * 4.9m 

Hybrid System Configuration Diesel & LNG Hybrid 

ESS Capacity 994 kWh 



Ferry Case Studies SEFINE - ELOIE NB 54
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SEFINE - NEREA NB 44SEFINE - NEREA NB 54



COMPARATIVE ANALYSIS 
OF CONVENTIONAL VS. 
ELECTRICALLY 
PROPELLED VESSELS 
ENERGY FLOW
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Case Studies

COMPARATIVE ANALYSIS OF CONVENTIONAL VS. ELECTRICALLY 
PROPELLED VESSELS ENERGY FLOW

Energy Flow On Board For Propulsion Of Conventional Vessel*
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* WMU-IMO, 2013: Training course on Energy Efficient Operation of Ships

Energy Flow On Board For Propulsion Electric Propulsion Vessel**

** EU funded E-Ferry Project Prototype and full-scale 
demonstration of next-generation 100% electrically powered ferry 
for passengers and vehicles 
Deliverable number: (D.7.5)



Evaluating the economic performance of a pure electric and diesel vessel: the case of E-ferry in Denmark.

SOME EXAMPLES OF LIFE CYCLE ASSESSMENTS OF ELECTRIFIED 
VESSELS
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"The E-ferry achieves cost 

parity with the diesel-based 

engine vessels between 5.2 

and 6.6 years when 

considering different E-ferry 
and energy schemes, showing 

the potential to promote 

sustainable ferry operations in 

short and medium range ferry 

connections."



Life Cycle Analysis and Total Cost of Ownership Comparison of Conventional and Electric Inland Ferries.

SOME EXAMPLES OF LIFE CYCLE ASSESSMENTS OF ELECTRIFIED 
VESSELS
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➢ "A detailed comparative life cycle and total 

cost of ownership assessment of a 

conceptualized electric ferry operating in the 

Washington State Ferry system was 

performed against the conventional ferry 

with an internal combustion engine operated 

on ultra-low sulfur fuel oil.«

➢ "The life cycle assessment indicated that 

electrifying a ferry reduces carbon 

footprint, particulate matter, nitrogen 

oxides, and greenhouse gas emissions 

compared to the conventional ferry.«

➢ "However, the electric ferry had higher 

sulfur oxide emissions than the 

conventional ferry due to nickel, cobalt, and 

manganese-based lithium-ion batteries, 

which use nickel sulfate as raw material.«

➢ "The economic analysis showed that electric 

ferries are likely to have a 15-35% higher 

total cost of ownership than conventional 

ferries unless interest rates are low."



Life cycle analysis and cost assessment of a battery powered ferry. Decarbonizing City Water Traffic: Case of Comparing Electric and 
Diesel-Powered Ferries. 

SOME EXAMPLES OF LIFE CYCLE ASSESSMENTS OF ELECTRIFIED 
VESSELS
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➢ A detailed comparative life cycle analysis and total cost of 

ownership assessment of a conceptualized electric ferry 

operating in the Washington State Ferry system was 

performed against the conventional ferry with an internal 

combustion engine operated on ultra-low sulfur fuel oil.

➢ The life cycle assessment indicated that electrifying a 

ferry reduces carbon footprint, particulate matter, 

nitrogen oxides, and greenhouse gas emissions 

compared to the conventional ferry.

➢ However, the electric ferry had higher sulfur oxide 

emissions than the conventional ferry due to nickel, 

cobalt, and manganese-based lithium-ion batteries, which 

use nickel sulfate as raw material.

➢ The economic analysis showed that electric ferries are 

likely to have a 15–35% higher total cost of ownership 

than conventional ferries unless interest rates are low.



Life cycle analysis and cost assessment of a battery powered ferry. 

SOME EXAMPLES OF LIFE CYCLE ASSESSMENTS OF ELECTRIFIED 
VESSELS
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➢ The results show that using grid mix electricity in 2019 

reduces life-cycle greenhouse gases by about 30% and 

life-cycle costs by 15% compared to conventional 

power systems.

➢ "Compared a diesel-fuelled catamaran's greenhouse gas 

(GHG) emissions and its fully electric sister vessel, which 

operates on the same line. This study showed that the 

GHG emissions of the electric vessel were only 25% of 

those of its diesel-powered sister vessel.

➢ ""Fully electric vessel was 31% cheaper than the cost of 

diesel energy and the payback time would be 17 years 

and 6 months.

➢ ""The results of this study show that using fully electric 

vessels has major benefits not only concerning carbon 

emissions but also financially."



Towards green marine propulsion: comparative lifecycle evaluation of LPG and battery-electric systems for small vessels. 

SOME EXAMPLES OF LIFE CYCLE ASSESSMENTS OF ELECTRIFIED 
VESSELS
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➢ Total Cost Breakdown (in million KRW):

➢ Two 200 kW LPG G/E MPS

➢ Construction: 408.61

➢ Operation: 1044.32

➢ Scrapping: 38.00

➢ Total: 1490.93

➢ One 400 kW LPG M/E DPS

➢ Construction: 379.75

➢ Operation: 961.99

➢ Scrapping: 0.00

➢ Total: 1341.75

➢ Battery-electric MPS

➢ Construction: 408.61

➢ Operation: 960.35

➢ Scrapping: 0.00Total: 1368.96



Life-cycle assessment of ship electrification in the Yangtze River: Environmental and economic trade-offs. 

SOME EXAMPLES OF LIFE CYCLE ASSESSMENTS OF ELECTRIFIED 
VESSELS
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➢ Environmental and economic benefits 

of electrifying vessels in the Yangtze 

River Basin

➢ Combined Life Cycle Assessment 

(LCA) and Life Cycle Cost Assessment 

(LCCA) model

➢ Five battery systems (NCM, LFP, LIM, 

NIMH, and PbAc)

➢ LFP battery solution stands out in terms 

of environmental and economic 

performance

➢ Achieves a 26.4% to 99.4% reduction in 

NOx and a 45.3% to 98.5% reduction in 

PM10 emissions over the entire 

lifecycle

➢ Reduces energy consumption by 46% 

to 54%



Life-cycle assessment and life-cycle cost assessment of lithium-ion batteries for passenger ferry. 

SOME EXAMPLES OF LIFE CYCLE ASSESSMENTS OF ELECTRIFIED 
VESSELS
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Study Results:

➢ Diesel fuels produce 

significantly higher NOx 

emissions (~385 kg) regardless 

of sulfur content. 

➢ SOx emissions increase with 

sulfur content in diesel fuels. 

➢ Battery systems produce 

much lower NOx emissions 

(~17 kg) and varying SOx 

emissions depending on 

battery chemistry. 

➢ Among battery types, LFP has 

the lowest SOx and NOx 

emissions. 

Title: Life-cycle assessment and life-cycle cost assessment of lithium-ion batteries for passenger 

ferryAuthors: Denizhan Guven, M. Ozgur KayalicaPublished in: Transportation Research Part D



Life-cycle assessment and life-cycle cost assessment of lithium-ion batteries for passenger ferry. 

SOME EXAMPLES OF LIFE CYCLE ASSESSMENTS OF ELECTRIFIED 
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Study Focus:

•Evaluates the environmental and economic performance of different 

lithium-ion battery types for a passenger ferry operating in Istanbul.

•Compares five Li-ion battery types with three marine diesel oils of 

varying sulfur content.

Environmental Impact Categories Assessed:

•Global Warming Potential (GWP)

•NOx and SOx emissions

•Particulate Matter (PM) emissions

•Energy consumption

•Water consumption

Key Finding:

•Lithium Iron Phosphate (LFP) battery shows the best environmental 

performance among the battery types.

Title: Life-cycle assessment and life-cycle cost assessment of lithium-ion batteries for passenger 

ferryAuthors: Denizhan Guven, M. Ozgur KayalicaPublished in: Transportation Research Part D

Battery-powered vessel:

Diesel-powered vessel:



Environmental and economic assessment of electric ferries with different lithium-ion battery technologies.

SOME EXAMPLES OF LIFE CYCLE ASSESSMENTS OF ELECTRIFIED 
VESSELS
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➢ Holistic life-cycle comparison of 

various Li-ion battery types for 

coastal and inland ferries.

➢ Battery type selection significantly 

affects both environmental and 

economic performance.

➢ Full lifecycle evaluation is 

essential when assessing 

powertrain options for electric 

ferries.

➢ Certain battery types show clear 

advantages in reducing greenhouse 

gas emissions and lowering costs.

➢ Seasonal variability and 

sensitivity analysis were 

conducted on different parameters.



Ebdg  New Vehicle Ferry M/V Woods Hole Equivalent Hybrid Propulsion Study 

SOME EXAMPLES OF LIFE CYCLE ASSESSMENTS OF ELECTRIFIED 
VESSELS
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➢ Seasonal variability and sensitivity analysis were conducted on 

different parameters.



Case Study: Elkon actively contributes to EU-funded projects, validating its technology on international platforms.

NEMOSHIP EU FUNDED PROJECT: ELKON OPERATIONAL MODES ON AHTS TYPE 
OF DEMO VESSEL
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Fuel Consumption of 2100kW 

Generator

Standby Continuous

100% load with fan – L/hr 505.8 427.9

75% load with fan – L/hr 393.9 338.3

50% load with fan – L/hr 284.2 238.3

25% load with fan – L/hr 164.3 144.1

Fuel Consumption CAT3516C



Case Study

NEMOSHIP EU FUNDED PROJECT: ELKON OPERATIONAL MODES ON AHTS TYPE 
OF DEMO VESSEL
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SOME EXAMPLES OF LIFE CYCLE ASSESSMENTS OF ELECTRIFIED 
VESSELS
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SOME EXAMPLES OF LIFE CYCLE ASSESSMENTS OF ELECTRIFIED 
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Comparative Insights into Ferry Electrification and Lifecycle Economics

KEY FINDINGS
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➢ Life Cycle Assessment may differ according to the vessel type, operation region, operation modes, equipment, battery and time. 

➢ Electrification of vessels create emission reduction, little bit higher CAPEX, on the other hand lower OPEX (including emission reduction, 
carbon tax, incentives and fuel consumption)

➢ Conventional vessels are analyzed but electrified vessels data are in collection and time dependent so far. 

• Each vessel and their operation is unique, and their benefits can only be revealed in close cooperation with the optimum usage of the vessel.

Additional Key Points to Include
• Life Cycle Cost Assessment (LCCA) results vary significantly depending on propulsion type, battery chemistry, and vessel-specific operational 

data.

• Battery-powered vessels show substantial reductions in NOx, SOx, and PM emissions compared to diesel-powered vessels.
• Electrification leads to higher initial capital expenditure (CAPEX), but long-term operational expenditure (OPEX) is lower due to reduced fuel 

consumption, maintenance, and potential carbon tax savings.
• Environmental performance of battery systems is highly dependent on the electricity mix and battery material sourcing.
• LFP batteries consistently demonstrate favorable environmental and economic performance across multiple studies.

• Real-world data collection for electrified vessels is ongoing and time-dependent, requiring continuous monitoring and validation.
• Seasonal variability and operational patterns significantly influence the environmental and economic outcomes of electrification.

• Comparative studies show that each vessel requires a tailored approach; benefits of electrification are maximized through optimized usage 
and close cooperation between technical and operational teams.



Comparative Insights into Ferry Electrification and Lifecycle Economics
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Thank you

ELKON

Earl Johnson, 
Project Engineering Manager
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