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Session 4 –  Phase 2 Feasibility Analysis for Ports

• Understand the importance of 
conducting a feasibility study 
including the following 
components:
• Power feasibility & design 

study

• Cost analysis

• Cost-effectiveness analysis

• Other analyses as needed

• Understand the importance of 
stakeholder engagement in 
developing an OPS strategy

©Port of Los Angeles, 2022

Learning Objectives
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Feasibility Study

• Purpose of a feasibility study
• Determine if a candidate OPS terminal project scenario(s) 

is (are) viable & how effective are they

• Findings are used to rank feasible scenarios 

• Scope of a typical feasibility study includes
• Power feasibility

• Design & cost estimates

• Emissions & cost-benefits

• Alternative emission reduction strategy comparisons

• The scope can be expanded based on the drivers to 
implement OPS
• Noise study

• Ambient air quality analysis
©Rinske van der Meer, 2022
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Power feasibility

• Key considerations 
• For grid-based OPS 

• Identify service needs LVSC or HVSC

• Determine average & peak loads for targeted ships

• Determine if there is sufficient grid power available at the terminal 
for OPS scenarios

• If sufficient grid power is not available, determine what’s involved 
bringing it to the terminal for meeting OPS scenario requirements

• Identify the power characteristics of nearest tie point

• Determine if a new substation is needed

• Determine if frequency conversion equipment is needed

• Determine what power conditioning equipment is needed

• Determine who is responsible for operation & maintenance of OPS 
equipment
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Power feasibility

• Key considerations
• For non-grid based OPS units

• Identify service needs LVSC or HVSC

• Determine average & peak loads for targeted ships

• Determine number of units needed to support each scenario

• Identify power frequency of unit

• Determine if additional power frequency or conditioning equipment 
is needed

• Identify unit refuelling frequency

• Identify refuelling equipment (truck, ISO-tainer, train, pipeline, etc.)

• Identify any safety requirements related to unit’s fuelling or 
refuelling siting and/or operations

• Determine who is responsible for operation, maintenance, & 
refuelling

• Determine costs including:  unit(s) costs, operating, maintenance, & 
refuelling costs

https://www.becker-marine-systems.com/products/product-
detail/becker-lng-powerpac.html
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Design study & cost estimates

• Key considerations 
• For grid-based OPS 

• Design & identify siting for new substation, as needed

• Identify power equipment needs related to grid-to-terminal 
OPS connection

• Design & site grid-to-terminal OPS power equipment, vaults & 
conduit systems

• Design & site terminal-to-berth OPS power equipment, vaults 
& conduit systems

• Identify civil works needed to complete the project

• Conduits, equipment pads, equipment vaults, fencing, 
etc.

• Berth & terminal modifications to support cable 
management systems & cabling conduits, etc.

• Determine construction disruptions to terminal/port 
operations

• Determine & review ship characteristics for existing & future 
operations

• Identify & select berth cable management systems options

• Design berth vault locations based on cable management 
systems & ship characteristics

©Courtesy of Ports of Spain-OPS MASTERPLAN EU funded project
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Design study & cost considerations

• Key considerations
• For non-grid based OPS 

• Identify footprint needs for system(s)

• Determine available space & siting of system(s)

• Determine if sites can carry the unit(s) weight load

• Identify & resolve any fire/emergency considerations 
of non grid-based unit

• Determine local sourcing of fuel/energy for the 
system

• Determine if additional fuel tankage is needed

• Identify how fuel transported to the system 
(pipeline, vessel, rail, truck, etc.)

• Engage grid energy provider 

• Determine electrical grid rate

• Determine if the grid power service is 
interruptible or guaranteed

• Determine operational personnel (from provider or 
port/terminal operator?) & associated training

• Identify schedule/cost for having unit delivered, 
sited, & installed

©Starcrest Consulting Group, LLC 2022
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Design study & cost considerations

• Key considerations
• Estimate capital & operational/maintenance (O&M) cost for terminal 

scenarios

• Estimate capital & O&M costs for ship side

• Estimate construction operational impact costs

• Estimate energy consumption costs

• Determine funding source(s)

• Determine applicable interest rate

• Compare cost estimate findings to determine range of costs

©Starcrest Consulting Group, LLC 2022
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Cost effectiveness analysis 

• Cost-effectiveness analysis shows how cost effective each scenario is 

• Merge the various scenario emissions benefits calculations with the 
associated scenario project costs, to:
• Determine costs per emissions reduced ($/tonne) for pollutants & GHGs of 

concern

• If needed, you can use global warming potentials (GWPs) to convert 
GHGs to CO2e

• Same can be done for air quality pollutants

• California uses a factor of 20 to compare particulate matter to 
NOx

• Cost-effectiveness shows how cost effective a scenario is helps rank various 
scenarios by ‘biggest bang for the buck’

• Ranking emission reduction strategies is a common evaluation tool 
used when selecting a strategy

• Each country may have their own approach & guidelines in 
determining cost effectiveness for capital projects

©Starcrest Consulting Group, LLC 2022
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Cost effectiveness analysis example

©Starcrest Consulting Group, LLC 2022

Incremental

On-shore On-shore Ship Cost Eff.

Comparison Condition PM1 0 PM2 . 5 NOx CO2 Infrastructure O&M Infrastructure Total $/wgt tonne

Low - 10 year

Scenario 5 w/2a 0.1% S & Shore power Local 1.1 1.1 73.1 na $20,700,000 $9,315,000 $7,000,000 $37,015,000 $48,924

Regional 0.7 0.8 63.8 -990 $59,565

Scenario 5 w/2a 0.001% S & Shore power Local 0.9 0.9 73.1 na $20,700,000 $9,315,000 $7,000,000 $37,015,000 $50,794

Regional 0.6 0.7 63.8 -990 $62,361

High - 10 year

Scenario 5 w/2a 0.1% S & Shore power Local 1.1 1.1 73.1 na $36,400,000 $16,380,000 $27,500,000 $80,280,000 $125,126

Regional 0.7 0.8 63.8 -990 $152,343

Scenario 5 w/2a 0.001% S & Shore power Local 0.9 0.9 73.1 na $36,400,000 $16,380,000 $27,500,000 $80,280,000 $129,910

Regional 0.6 0.7 63.8 -990 $159,492

Low - 20 year

Scenario 5 w/2a 0.1% S & Shore power Local 1.1 1.1 73.1 na $20,700,000 $18,630,000 $14,000,000 $53,330,000 $42,878

Regional 0.7 0.8 63.8 -990 $52,204

Scenario 5 w/2a 0.001% S & Shore power Local 1.1 1.1 73.1 na $20,700,000 $18,630,000 $14,000,000 $53,330,000 $44,517

Regional 0.7 0.8 63.8 -990 $54,654

High - 20 year

Scenario 5 w/2a 0.1% S & Shore power Local 1.1 1.1 73.1 na $36,400,000 $32,760,000 $55,000,000 $124,160,000 $132,258

Regional 0.7 0.8 63.8 -990 $161,025

Scenario 5 w/2a 0.001% S & Shore power Local 1.1 1.1 73.1 na $36,400,000 $32,760,000 $55,000,000 $124,160,000 $137,314

Regional 0.7 0.8 63.8 -990 $168,582

Annual  Reductions, tonnes
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Other analysis

• Depending on the Port’s drivers, other companion analysis might need 
to be conducted

• Typically these include
• Evaluating other emission reduction strategy(ies) scenarios, examples:

• Operational efficiencies for ships &/or other port emissions sources

• Cleaner fuels targeting air pollutants for ships & other port emission 
sources (cargo handling equipment, harbor craft, locomotives, trucks, 
etc.) 

• Green/blue fuels targeting GHGs for ships &/or other port emission 
sources

• Accelerated fleet turnover for other port emission sources

• Emission reduction technologies targeting air pollutants &/or GHGs for 
other port emission sources & ships

• Noise reduction benefits study – to determine how the above and/or below 
water noise levels are affected

• Ambient air quality assessment  - to determine change in the concentrations of 
targeted air pollutants in & around the berth/terminal

• Terminal efficiency analysis – to determine if there are any operational 
efficiency improvements associated with the use of OPS
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Stakeholder engagement

• Stakeholder engagement can be critical to the success of 
the deployment of OPS
• Getting buy-in from shipping lines

• Getting buy-in from terminals

• Getting buy-in from Port Authority Boards

• Getting buy-in & advocacy from local & regional stakeholders

• The level of engagement with stakeholders depends on the 
drivers
• Focus the messaging around the various stakeholders 

• Identify funding streams for the project

• Identify usage policies

• Connect how the project helps the port meet its sustainability 
goals & what are the primary & co-benefits

• Be transparent with the process & updates on project status

• Provide summary usage statistics & emissions reduced annually

©Rinske van der Meer, 2022
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Case Study
Port Authority of New South Wales
White Bay Cruise Terminal & 
Glebe Island Bulk Precinct (Bays Port)

• Drivers
• Neighbours homes impacted from cruise ship emissions (air quality 

& noise)
• Stakeholder pressure – including local port communities, local, and 

state governments
• Port & terminal license to operate 

• Conducted an initial feasibility study for cruise in 2017, which 
included:
• Power feasibility
• Design study & cost estimates - $36.4 million AUD – landside
• Emission reduction estimates for each scenario
• Costs & benefits study/cost effectiveness

• Evaluated alternative strategies including various fuel switch 
options, exhaust gas clean systems, & grid based OPS

• Ambient air quality analysis
• Noise assessment

• Initial findings
• Power not available – need to bring power to terminal
• At that time, not the most cost effective strategy
• Other strategies reduced more emissions
• Grid generation capacity Not implemented; but noted would review 

again ©Port Authority New South Wales, 2017



15OPS Workshop – Session 4: Phase 2 Feasibility - Feasibility Analysis for Ports

Case Study
Port Authority of New South Wales
White Bay Cruise Terminal & Glebe Island Bulk Precinct (Bays Port)

• Port continued to track conditions related to the 
viability of OPS after the initial feasibility study

• 2020 Port developed a sustainability plan 

• 2021 established a net-zero target for Scopes 1&2 by 
2040

• 2021 Port identified a unique opportunity related to the 
bulk terminals & cruise terminal

• 2021 Port conducted an updated feasibility & analysis 
of potential CO2e emission reductions from OPS for 
both cruise & bulk 
• Bulk actually has the greater potential for reductions due to 

limited number of ships, longer stays, operating year round

• 2022 Port announces OPS solutions for both cruise & 
bulk 
• $60 million AUD

• Will be the first bulk & cruise OPS terminal in the Southern 
Hemisphere powered by renewable electricity

• Operational by end of 2024
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Case Study
Port Authority of 
New South Wales
White Bay Cruise 
Terminal & 
Glebe Island Bulk 
Precinct 
(Bays Port)
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Case Study: Mauritius Ports Authority

• Drivers
• Reduce emissions while cruise ships are at-berth

• Be a green cruise destination

• Demonstrate innovation leadership in the region

• Conducted a feasibility study for cruise in 2022, which included:
• Power feasibility

• Design study & cost estimates

 $11.5 million USD construction

 $3.5 million USD for solar panel installation 

• Emission reduction estimates

• Cost effectiveness

• Findings
• Power grid is dirtier than ship’s  - cruise lines were concerned with 

condition of grid

• However, Mauritius intends to progressively reduce its carbon emission 
from its electricity grid by 2030. In that regard, energy transition ambition 
has been furthered by increasing the target of share of renewables in the 
electricity mix from 40% to 60% by 2030. OPS will make sense then.

• If MPA installs sufficient solar panels to produce electricity required by the 
cruise berth each year, CO2 emissions effectively become zero. The 
estimated investment is $3.5 million USD.

• Two year build horizon from agreement on project

©Mauritius Port Authority, 2022

Project Partners
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Case Study: Mauritius Ports Authority

• Key challenges 
• Cost of installations compared with cost of operation, 

cost of electrical power (which is currently from fossil 
fuels mostly) & economic viability of the service, lack of 
pricing and taxing framework

• Status & capacity of the electricity grid (reliability, power 
constraints, etc.)

• Assessment of renewable energy generation potential 
using the grid as a buffer/ store 

• Technical and operational expertise for implementation 
shore side electricity for ports

• Definition of role, responsibility, expectations of 
stakeholders and split incentives

• Regulatory measures for OPS installation and operation

• Sources of funding

• Training for OPS operations

• For Port Authorities

• For the Operator of the OPS

©Mauritius Port Authority, 2022

Project Partners
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Challenges for SIDS

• Most SIDS have historically been net energy importers of fossil fuels

• Fuel imports take a significant portion of the national budgets

• Energy utilization is primarily for power generation & transport 
sectors

• Many islands with tourism & hospitality dependent economies 
require significant energy to sustain these sectors 

• Crucial for SIDS to improve their access to sustainable & renewable 
energy sources to increase energy security & potentially move to 
energy provider for the maritime sector


	Slide 1: Onshore Power Supply Workshop 
	Slide 2: Disclaimer
	Slide 3: Acknowledgment
	Slide 4: Acknowledgment Cont.
	Slide 5: Decision pathway
	Slide 6: Session 1 – Introduction
	Slide 7: What is your current perception of OPS?
	Slide 8: What is your current understanding of OPS?
	Slide 9: What’s the basic concept?  
	Slide 10: What’s the basic concept?
	Slide 11: Brief history
	Slide 12: Air Quality & Greenhouse Gases 101
	Slide 13: Common drivers
	Slide 14: What’s involved?
	Slide 15: What’s involved? Grid-based
	Slide 16: Technical standards
	Slide 17: How clean is your grid?
	Slide 18
	Slide 19: What is the emission reduction premise?
	Slide 20: What is the emission reduction premise?
	Slide 21: Strengths & limitations  Grid-based
	Slide 22: Strengths & limitations  Non  grid-based vs grid-based
	Slide 23: Phased port/terminal approach
	Slide 24: Phase 1 - Screening
	Slide 25: Usage strategies
	Slide 26: Phase 2- Feasibility
	Slide 27: Phase 3 - Implementation
	Slide 28: Usage around the world          DNV GL Alternative Fuel Insight Portal
	Slide 29: Usage around the world            WPCAP Power2Ship Portal
	Slide 30: Usage around the world
	Slide 31: What is your current understanding of OPS?
	Slide 32: Discussion 
	Slide 1: Onshore Power Supply Workshop 
	Slide 2: Decision pathway
	Slide 3: Session 2 -Phase 1 Screening – Grid & fleet analysis
	Slide 4: Questions to consider
	Slide 5: Grid characteristics 
	Slide 6: Grid characteristics 
	Slide 7: Grid characteristics 
	Slide 8: Call data & fleet analysis  
	Slide 9: Call data & fleet analysis  
	Slide 10: Identify frequent callers  
	Slide 11: Time at-berth
	Slide 12: Estimate energy consumption  
	Slide 13: Estimate energy consumption  
	Slide 14: Estimate energy consumption  
	Slide 15: Emissions comparison conventional call vs OPS call  
	Slide 16: Homework
	Slide 17: Discussion
	Slide 1: Onshore Power Supply Workshop 
	Slide 2: Decision pathway
	Slide 3: Session 3 – Phase 1 Screening (Part 2)  OPS Emission Reductions, Stakeholder Outreach, & Usage Strategies 
	Slide 4: Compare potential emission reductions
	Slide 5: Compare potential emission reductions
	Slide 6: Compare potential emission reductions
	Slide 7: Compare potential emission reductions
	Slide 8: Compare potential emission reductions
	Slide 9: Compare potential emission reductions
	Slide 10: Example comparison
	Slide 11: Emission reduction analysis
	Slide 12: Discuss with terminals & ship owners/operators
	Slide 13: Usage strategies How do we ensure it is used? 
	Slide 14: Usage strategies How do we ensure it is used? 
	Slide 15: Case Study: Port of Long Beach, California, US
	Slide 16: Discussion 
	Slide 1: Onshore Power Supply Workshop 
	Slide 2: Decision pathway
	Slide 3: Session 4 – Phase 2 Feasibility Analysis for Ports
	Slide 4: Feasibility Study
	Slide 5: Power feasibility
	Slide 6: Power feasibility
	Slide 7: Design study & cost estimates
	Slide 8: Design study & cost considerations
	Slide 9: Design study & cost considerations
	Slide 10: Cost effectiveness analysis 
	Slide 11: Cost effectiveness analysis example
	Slide 12: Other analysis
	Slide 13: Stakeholder engagement
	Slide 14: Case Study Port Authority of New South Wales White Bay Cruise Terminal &  Glebe Island Bulk Precinct (Bays Port)
	Slide 15: Case Study Port Authority of New South Wales White Bay Cruise Terminal & Glebe Island Bulk Precinct (Bays Port)
	Slide 16: Case Study Port Authority of New South Wales White Bay Cruise Terminal &  Glebe Island Bulk Precinct  (Bays Port)
	Slide 17: Case Study: Mauritius Ports Authority
	Slide 18: Case Study: Mauritius Ports Authority
	Slide 19: Challenges for SIDS
	Slide 20: OPS Discussion 
	Slide 1: Onshore Power Supply Workshop 
	Slide 2: Decision pathway
	Slide 3: Session 3 – Selecting, Financing, Future, & Case Study
	Slide 4: Selecting an OPS project  
	Slide 5: Selecting an OPS project  
	Slide 6: Funding an OPS Project  
	Slide 7: Future of OPS 
	Slide 8: Funding Opportunity Mauritius Ports Authority  
	Slide 9: Funding Opportunity Mauritius Ports Authority  
	Slide 10: Funding Opportunity Mauritius Ports Authority  
	Slide 11: Concluding thoughts  

