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 NUMA Carrier

Research ObjectivesResearch Objectives

To develop models for analyzing the life cycle of complexTo develop models for analyzing the life cycle of complex

vessels by using Simulation considering:vessels by using Simulation considering:

•• Stochastic Behavior of Maintenance Operations & Breakdowns Stochastic Behavior of Maintenance Operations & Breakdowns

•• Stochastic Behavior in Utilization and Workloads Stochastic Behavior in Utilization and Workloads

•• Stochastic in General Parameters Stochastic in General Parameters

Development of a framework for approaching these issues in aDevelopment of a framework for approaching these issues in a

specific case:specific case:



Goals of the ProjectGoals of the Project

• The main goal of the Project is to develop a framework
for analyzing the whole life cycle cost a big vessels.

• This Project is focusing on the construction of model with
special attention to the case of Airmobile carriers

• The model allows to correlate vessels parameters and
characteristics for completing comparisons



Simulation Project PlanningSimulation Project Planning

••Task 3: CALYPSO IntegrationTask 3: CALYPSO Integration
••Integration and OptimizationIntegration and Optimization

••Model Execution and Results SynthesisModel Execution and Results Synthesis

••Task 2: CALYPSO SSMTask 2: CALYPSO SSM

••Phase 1:Phase 1:
••Tailoring CALYPSO SSMTailoring CALYPSO SSM
••Detailed Data/Detailed Data/MaintMaint.Profiles.Profiles
••Scenario Definition/OperativeScenario Definition/Operative
ProfilesProfiles

••Phase 2:Phase 2:
••Test on New ShipTest on New Ship
••Statistical Verification andStatistical Verification and
ValidationValidation
••Design of ExperimentsDesign of Experiments

••Task 1: CALYPSO SCMTask 1: CALYPSO SCM

••Phase 1:Phase 1:
••Tailoring CALYPSO SCMTailoring CALYPSO SCM
••CV Data CollectionCV Data Collection
••CALYPSO SCM Preliminary TestsCALYPSO SCM Preliminary Tests
& Results& Results

••Phase 2Phase 2
••Similar Ship SS Data AcquisitionSimilar Ship SS Data Acquisition
••SCM Statistical Validation on SSSCM Statistical Validation on SS
••Additional Parameters (Optional)Additional Parameters (Optional)
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•• LCC is the total costs of ownership of machineryLCC is the total costs of ownership of machinery
and equipmentand equipment

•• LCC include acquisition, operation, maintenanceLCC include acquisition, operation, maintenance
and decommission costsand decommission costs

•• LCC is used in different case such asLCC is used in different case such as
–– Project engineeringProject engineering

–– Maintenance engineeringMaintenance engineering

–– Reliability engineeringReliability engineering

Life Life Cycle Cost Cycle Cost (LCC)(LCC)



Calypso ArchitectureCalypso Architecture
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CALYPSO Architecture

Calypso framework include
three major components:

•  SCM statistical
computational model

•  SSM stochastic simulation
model

• SIO smart integrated
optimizer
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CALYPSO Architecture

The SCM extrapolates,
from historical data
related to similar ship
types, the costs related
to the different
activities. By this
approach it’s possible
obtain an estimation of
the overall LCC
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CALYPSO Architecture

The SSM is a stochastic
simulator that
reproduce Carrier
operation during whole
life cycle considering
different expected
scenario; the results
obtained by this model
on traditional operative
scenario can be
compared with the
SCM
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CALYPSO Architecture

SIO proceeded to an
automates optimization
devoted to obtain a
best fit setting of
detailed parameters
based on the
comparison between
SCM and SSM
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CALYPSO Architecture

Calypso
architecture can
be used in a real
case study

At the moment
we developed
and personalized
SCM  on a real
case study
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Statistical Computational Model

SCM – Main menu

SCM allows to
correlate the new
vessels with
existing ships of
same type
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Historical  Data

Technical Data

SCM – Historical & Technical Data

SCM includes Parameters
about costs, capacities and
profiles

VALUES ARE MODIFIED DUE TO CONFIDENTIAL REASONS
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SCM – Coefficents  Menu

Correlation are defined by
users based on different
possibilities

VALUES ARE MODIFIED DUE TO CONFIDENTIAL REASONS
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SCM –Comparison

NUMA

Comparative Analysis with
Historical Data

VALUES ARE MODIFIED DUE TO CONFIDENTIAL REASONS



2005 © Copyrights DIPTEM University of Genoa

Different Fiscal Year and Currencies
Sample: fiscal year 98 [M$]

NUMA

Possibility to valorize the costs
in reference to different FY

VALUES ARE MODIFIED DUE TO CONFIDENTIAL REASONS
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SCM Module for Wing Costs

SCM allows to
estimate the cost of
aircraft and airmobiles
on the carrier
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SCM –Comparison Among Ship Acquisition Cost

NUMA

Acquisition Costs are related to
Ship type (CV/CVN) and
Solutions adopted

VALUES ARE MODIFIED DUE TO CONFIDENTIAL REASONS
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SCM –Comparing Acquisition / LCC / Displacement

NUMA SCM allows to Combine
different parameters in the
analysis for identify
criticalities

VALUES ARE MODIFIED DUE TO CONFIDENTIAL REASONS
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SCM – Example: Kennedy-NUMA Overall Comparison

NUMA

Comparison on LCC
between an Old Carrier
and a New Design Carrier

VALUES ARE MODIFIED DUE TO CONFIDENTIAL REASONS
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SCM – Example: Kennedy-NUMA Maintenance Comparison

NUMA

VALUES ARE MODIFIED DUE TO CONFIDENTIAL REASONS
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SCM – Example: Kennedy-NUMA Fuel Cost Comparison

NUMA

VALUES ARE MODIFIED DUE TO CONFIDENTIAL REASONS



2005 © Copyrights DIPTEM University of Genoa

SCM – Example: Kennedy-NUMA Delivery Bunker

NUMA

VALUES ARE MODIFIED DUE TO CONFIDENTIAL REASONS
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SCM – Example: Kennedy-NUMA Personnel Cost  Comparison

NUMA

VALUES ARE MODIFIED DUE TO CONFIDENTIAL REASONS



ConclusionsConclusions

•• The correlation among different ships by SCM allowedThe correlation among different ships by SCM allowed

to identify values for estimating costs factors andto identify values for estimating costs factors and

maintenance impactmaintenance impact

•• Interesting Correlation are evident from data analysisInteresting Correlation are evident from data analysis

provided by SCMprovided by SCM

•• Currently we are working on theCurrently we are working on the

development SSM and SIO based development SSM and SIO based 

on the results provided by the SCMon the results provided by the SCM
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