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Central Cooling System 
Automation Upgrades



Recalling

Energy is Power times Time

Energy can neither be created nor 
destroyed - only converted from one 
form of energy to another (Law of conservation of energy)
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Energy Flows Mapping – Cruise Ship, Electric Propulsion
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Initial Costs

Energy CostsOther Costs

Maintenance 
Costs

Typical Life Cycle Cost (LCC) of a Pumping System 

Cic = initial investment costs, purchase price (pump, system, 
pipe, auxiliary services)

Ce = energy costs (predicted cost for system operation, including 
pump driver, controls, and any auxiliary  services)

Cin = installation and commissioning cost (including training) 

Co = operation costs (labor cost of normal system supervision)

Cs = down time costs (loss of production)

Cenv = environmental costs (contamination from pumped liquid 
and auxiliary equipment)

Cd = decommissioning/disposal costs (including restoration of 
the local environment and disposal of auxiliary services).

Cm = maintenance and repair costs (routine and predicted 
repairs)
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Initial Investment Costs and Model Based Systems Engineering (MBSE) ROI

Source: Economic Analysis of Model Based Systems Engineering
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Preliminary DesignConceptual Design Detailed Design Manufacturing and Acquisition

✓ Risk Reduction
✓ Improved 

communication 
✓ Improved Energy costs
✓ Improved Maintenance 

costs
✓ Standard conformance 

and traceability
✓ Usage in supply chain
✓ Product line definition
✓ Reuse

• Cost of Process 
Definition

• Infrastructure Cost
• Training Cost
• Model 

Development
• Model Verification 
• Model Curation
• Configuration 

Management

Factors related to 
MBSE investment

Factors related to 
MBSE gains



Energy Costs and Model Based Systems Engineering (MBSE) ROI
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VFD controllers' performance validation
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• Energy Centered Maintenance 
(ECM) uses energy consumption 
excess or energy waste as the 
primary criterion for determining 
specific maintenance or repair 
needs.(Alshakhshir 31)

• Performance Trending as a CM 
technique for enrolment to the ABS 
Preventative Maintenance Plan 
(PMP) program

Maintenance Costs and Model Based Systems Engineering (MBSE) ROI
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Glimpse of tomorrow - LNGC Eutropia powered by Wartsila-Hudong-ABS

9 | Simulation Technology Applications



© 2022 American Bureau of Shipping. A ll rights reserved

www.eagle.org

Thank You


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10

