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• Propulsion System Options 
& Evaluation – COMPLETE

• Preliminary Design Report – DRAFT 
COMPLETE
• BHGI is recommending proceeding to contract 

design with a diesel electric propulsion system 
utilizing (3) Cat C18 main generators

Our Core Purpose is to… Create.

Project Update
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Conceptual Arrangement
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Principal Characteristics
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Outboard Profile
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Upper Decks
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Lower Decks
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Concept Level Cost Estimate

• Baseline estimate assumes 
MAQUOIT III concept with 
conventional propulsion system 
w/(2) C18’s

• Total estimated cost includes 
adjustment for recommended DE 
propulsion system

• Estimated costs are in 2025 USD
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Propulsion System Feasibility Study 
Propulsion Systems Studied:
1. Diesel mechanical system with 2 C18 (500 bkW) 

engines and 2 house generators (72 ekW)
2. Diesel electric system with 2 C18 generators (430 ekW) 

and 1 house generator (45 ekW)
3. Diesel electric system with 3 C18 generators (430 ekW) 

and 1 house generator (45 ekW)
4. Diesel electric system with 2 C18 generators (430 ekW) 

and 1,000 kWh of NMC batteries
5. Diesel electric system with 2 C18 generators (430 ekW) 

and 1,000 kWh of LFP batteries

MECH:

DE (2x C18s):

DE (3x C18s):

DEWB (NMC or LFP):
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Propulsion System Feasibility Study 
Operational Profile:
• Used existing vessel schedule and computational fluid dynamics (CFD) 

analysis used to get power demand
• 8, 9, 10 & 11 knot transit speeds studied at 6’, 6.5’ and 7’ drafts

• 8 knots was minimum speed to enforce 30-minute load and unload time in Portland

• A 9 knot transit speed and 50% of time at a 6.5’ draft & 50% of time at a 7’ 
draft was used in all feasibility study calculations

• Departure time from Portland fixed. Other departure times dependent on 
transit speed

• 10-minute load/unload time at each location
• 2-minute maneuvering/acceleration/deceleration
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Our Core Purpose is to… Create.

Propulsion System Feasibility Study
Propulsion System Simulations:
• Models and control logic were set up in MATLAB and Simulink
• Transit speeds from 8-11 knots were simulated
• Engine/generator hours, fuel usage, and CO2 emissions were tracked
• 50% of time at a 6.5’ draft and 50% of time at a 7’ draft was assumed
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Propulsion System Feasibility Study 
Feasibility Study Criteria:
• Operational Expenses (OPEX)
• Capital Expenses (CAPEX)
• Sustainability
• Serviceability
• Reliability

DEWB LFPDEWB NMCDE 3xC18sDE 2xC18sMECHEvaluation Criteria
10.0010.008.418.417.90OPEX
8.638.149.189.269.95CAPEX

10.009.988.548.548.77Sustainability
4.604.605.805.807.00Serviceability

10.0010.008.434.407.18Reliability
9.409.318.577.788.47Weighted Sum:

Weighting of Overall ScoreEvaluation Criteria
39%OPEX
19%CAPEX
12%Sustainability
10%Serviceability
20%Reliability
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Propulsion System Feasibility Study
Operational Expenses:
• Fuel Costs
• Electricity Costs
• Frequent Main Engine Maintenance 

• Events occurring at less than 1,000-hour 
intervals

Evaluated at 9 knots for the Feasibility Study

DEWB LFPDEWB NMCDE 3xC18sDE 2xC18sMECHOPEX Sub-Criteria:
10.0010.008.418.417.90OPEX
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Propulsion System Feasibility Study:
Capital Expenses (CAPEX):
• Construction Cost Estimates

• Estimates reflect different engines, generators, 
switchboards, VFD drives, propulsion motors, 
batteries, battery room equipment, and extra fire 
protection if applicable

• 90% Weighting
• Equipment Overhaul and Replacement Costs

• Infrequent Main Engine Maintenance 
• Events occurring at greater than 1,000-hour 

intervals. 
• House Generator Maintenance
• Battery Replacement 
• Motor Replacement 
• 10% Weighting

DEWB 
LFP

DEWB 
NMC

DE 
3xC18s

DE 
2xC18sMECHCAPEX Sub-Criteria

8.708.589.099.1810.00Construction Costs

8.034.2610.0010.009.51
Equipment Overhaul 
and Replacement Costs

8.638.149.189.269.95Weighted Sum:
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Propulsion System Feasibility Study:
Sustainability:
• CO2 emissions were evaluated for a 9-knot transit 

speed.
• Total Well-to-Wake emissions calculated:

• Well-to-Tank Emissions
• Engine Emissions
• Electrical Grid Emissions

• These were directly compared to calculate scores 
for each propulsion system

DEWB LFPDEWB NMCDE 3xC18sDE 2xC18sMECHSustainability Sub-Criteria:
10.009.988.548.548.77Carbon Dioxide (CO2) Emissions
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Propulsion System Feasibility Study 
Serviceability:
• Evaluated for five criteria

• Scored subjectively with a possible ranking 
from 1-10. 

• TSGI did not evaluate any sub-criteria as 
extremely low or high as the technology being 
proposed has been industry proven and Casco 
Bay Lines has an existing ferry or a new build 
ferry that utilizes the technologies being 
proposed

DEWB LFPDEWB NMCDE 3xC18sDE 2xC18sMECHServiceability Sub-Criteria
4.004.005.005.007.00Spare Parts Requirements
4.004.005.005.007.00Replacement Part Availability
4.00 4.006.006.007.00Service Technician Availability
5.005.007.007.007.00Downtime for Repairs
6.006.006.006.007.00Fleet Similarity
4.604.605.805.807.00Weighted Sum:

Sub-Criteria 
WeightingServiceability Sub-Criteria

20% Spare Parts Requirements
20%Replacement Part Availability
20%Service Technician Availability
20%Downtime for Repairs
20%Fleet Similarity
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Propulsion System Feasibility Study:
Reliability:
• Monte Carlo simulations were run to evaluate availability of the propulsion systems to perform normal 

operations

DEWB LFPDEWB NMCDE 3xC18sDE 2xC18sMECHReliability Sub-Criteria:
10.0010.008.434.407.18Availability


