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Research @)s) ectlves

Jje models for analyzing the life cycle of complex
Ausing Simulation considering:

SLOCH astlc Behavior of Maintenance Operations & Breakdowns
=S :T astlc Behavior in Utilization and Workloads

d-—: FStochastlc in General Parameters

Development of a framework for approaching these issues in a
specific case:

CALYPSO Project IS

Carrier Life cYcle Period Simulation & Optimization

2005 © Copyrights DIPTEM University of Genoa




S ——

-Fd

~_Goals of the PrOJect

hain goal of the Project is to develop a framework
“analyzing the whole life cycle cost a big vessels.

--.-'_'—=* IS Project is focusing on the construction of model with
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~‘-~_ ~$peC|aI attention to the case of Airmobile carriers

~ o The model allows to correlate vessels parameters and
characteristics for completing comparisons
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L ation Project Plannlng

FCALYPSO'SCM eTask 2: CALYPSO SSM

- ePhase 1:

///Jf 9. CALYPS0) SCM e Jalloring CALYPSO SSM
/ Pzl GCOJlection o Detalled Data/Maint.Proriles
PSO SCM. Preliminary Tests e Scenario Definition/Operative

s —e.* R esu/ts Profiles
~_‘ “ePhace 2 ePhase 2:
— © Similar Ship'SS Data Acquisition o Jest on New Ship
. ® SCM Statistical Valiaation on SS o Statistical Verification and
Adaitional Parameters (Optional) Validation
e Design of Experiments

eJask 3: CALYPSO Integration

eIntegration and Optimization
eModel Execution and Results Synthesis
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Life Cycle Cost (LCC)

Me@Nsithe total costs of ownership of machinery
gidiequipment

J |(* "nclude acquisition, operation, maintenance

& and decommission costs

._“" .L{IC IS used In different case such as
~ = Project engineering

— Maintenance engineering

— Reliability engineering
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SSM

Stochastic

Simulation Exp.

[ Results CalypSO |S
= composed by
SIo = different modules

Smart
Integrated
Optimizer

— Computed
Results

Statistical

Computational
Model
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CALYPSO Architecture

SSM

Stochastic
Simulation
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Calypso framework include
three major components:

e SCM statistical
computational model

e SSM stochastic simulation
model

¢ SIO smart integrated
optimizer
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CALYPSO Architecture

SSM
Stochastic Simulation
Simulation

The SCM extrapolates,
from historical data
related to similar ship
types, the costs related

Goneral 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

St -' 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

ssw ) SIO proceeded to an

Simiatio - 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

Stochastic
Simulation

Statistical

Computational
Model
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Calypso
architecture can
be used in a real
case study

At the moment
we developec
and personalizec
SCM on a rea
case study
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Statistical Computational Model

C  calypsei
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SCM allows to
correlate the new
vessels with
existing ships of
same type




SCM — Historical & Technical Data

Historical Data

|cost category | data |valud C¥ 67 (97 fiscal !ed CYN 68 [97 fiscal !ed GarihaIdINUM

E4
Inflaction 37-05
years

years

today barrel cozt

tecmical dats Framce| Uk Investiment cost

st par o

A dinpdsoement
Dimenzion s motsrmiation
Lengh [m] = - -

irect operating and support cost

Ereadth [m] sl marsonmel cost
Draft [m] amnual ozzrued retivemant
Full laad displacement [kans]
Tannez light Hoed barrelsdpoar

Perzonnel [ship] Barrsd cost
Propaltion FE fFE e}
Reactar B L5 peaes
Eiailer Zﬁ?ﬁoﬁ;}
shafts SRR pear s
Maximum power [Hp] sost par SOH

Pelacimum poower [fw] Rhors faars parts, suplies
Performance

Mlaximun speed [knotz] Indirect operating and support cost

Biange at average specd [nm Antiad dratiing cose et
Spsint drainttg £ost fpearf

Acquizition cost [MI] darred defivery cost
Cost per bonz [1]

poar nvaloar sypport aclintis:

Average Eailing [Mm] Oithecrs [pubblications, technical services] year —
Availability in Sea cost category | data |valud C¥ E7 [97 Fiscal yea
Availability in Part
Exercize Time [hinear]
Feal Dperation_-:- [hiyear]

Direes opersting aud sepport comt corfiicent SCM includes Parameters

Fersonnel cocfficent
Fuel coefficent

o —— about costs, capacities and
;-r:::;:o:;;::ug and support cost cotfficeat profl Ies

Fuel delivery cocfficent
Qkher cocfficent
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SCM — Coefficents Menu

FINCANTIERI

‘ Cantieri Mavali Italiani S.p.A
DIREZIONE NAVI MILITARI

Result indirect
operating and support
cost coeff

Results direct
operating and support
cost coeff

Acquisition cost

Click for final estimation

Correlation are defined by

| ; istori > CC fiscal year 05 .
' ™ users based on different

possibilities
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Fiscal year 2005

i

Comparative Analysis with
Historical Data

—

Cost category

| Subcost category |

V6]  Coefil. NUMA ]

ghip acquigition cost
midlife modernization co=st

—
Lo

d
[in]

[M<]

Total investiment cost

1879 [ME]

Direct operating and support cost

Perzonnel

Foz=il fuel

Depot maintenance
Other

Total direct operating and support cost

Indirect operatating and support cost

Training

Fozzil fuel delivery
Muclear zupport activities
Dther

Total indirect operating and support cost]

Total operating and support cost

InactivallDizpozal cogt
spent nuclear fuel storage cost

Total inactival/Disposal cost

Total life cycle cost

Total life cycle cost

2556 (€]
573 [M€]
2460 [M€]
513 (€]
5107 (€]
28 (€]
258 (€]
32 [M€]
378 [M€]
G485 (€]
41 (€]
4 [W€]
8405 (€]
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Possibility to valorize the costs
in reference to different FY

iscal Year and Currencies

Fiscal year 93 [M%]

Ship 1 Ship 2
Cost category | Subcost category | CY¥ &7] Coeff|C;: NUMA
ship acquisition cost 2093
midlife modernization cost
Fiorral iny e stiment cost | 20135
flrest operaling ang sappoed oosf
Fersonnel 2856
Fosz=il Fuel E45
— Oepot maintenance 2748
= Other 573
_-_: | Frtalf Gire el oREXIfinG A6 SUpRe &os B2
' fnsfreat operafaring ang supporl cosl
Training
Foszil fuel delvery 2a9
fuclear support activities
Cther
Folal indirect cperaling and support &g 422
Fotal cperating ana supacrl cosf Tadd
InactivallDisposal cost 4E
Spent nuclear fuel storage cost [
Total inactivallDisposal cost 4E
Total lifte cycle cost Total life cycle cost 9388
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SCM Module for Wing Costs

R ——

FINCANTIERI
o SCM allows  to

estimate the cost of
aircraft and airmobiles
on the carrier
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-SCM —Comparison Among Ship Acquisition Cost

Barra della formula] .

—
Ship acquisition cost comparison @ ='|‘=

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

Fiscal year '05

Acquisition cost
2005 @ Copyright University of Genoa
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~ SCM —Comparing Acquisition / LCC / Displacement

Rrnicc | (G FINCANTIERI
iss}

P Carri t i i —*—-—
Carfien Havall Italiani Sp.A - -
darrier cost comparison vs size —}

Area del tracciato
CWVN 68 Nimiz
' __ - E CV 67 Kennedy
. NUMA SCM allows to Combine
different parameters in the
analysis for identify
0 | | | | "~ | criticalities
2005 # Caopyright University of Genoa |Acqui5itiun cost [ME] |
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"SCM — Example: Kennedy-NUMA Overall Comparison
hanical FINCANTIERI T .
Miss|@ T Total life cycle cost —i—
|T|:|tal life cydle cost u
Comparison on LCC
between an Old Carrier
= and a New Design Carrier

Main Coeff LCC 05
2005 © Copyright University of Cv 67 ’7 ’7

menu menu [coeff) ﬁUMA
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SCM — Example: Kennedy-NUMA Maintenance Comparison

Taat _I
miss}

G FInEhnTIERI

mm-.n

|]I|
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Depot maintenance @ — 1 %
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i Mawali i 3p.
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EM = Example: Kennedy-NUMA Fuel Cost Comparison

=

Fozsil fuel

-]

i
Rl
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Coeff LCC 05
menu menu

[coeff)

NUMA
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~  SCM - Example: Kennedy-NUMA Delivery Bunker

(€ FrcAmeR —
oe Fossil fuel delivery - —

e i
| Fossil fuel delivery E]

LCC 05
cV 67 ain oe
2005 & Copyright University of menu menu (coeff) NUMA
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CM = Example: Kennedy-NUMA Personnel Cost Comparison

TMiss ]| (e FincATiER
Personnel

——
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eff LCC 05
oV 6T ain o
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sonelusions

SRl CC srrelation among different ships by SCM allowed
tg ntlfy values for estimating costs factors and
itenance impact

_érestmg Correlation are evident from data analysis

=

r,_ provided by SCM - copro s L

o Currently we are working on the
development SSM and SIO based
on the results provided by the SCM
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