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LIFE CYCLE MANAGEMENT : LCM

FIUFIWAY WHUNUIWITYNSANE NUE.ENU.AU.NG.



neUsaeAn15UTIene (OBJECTIVES) /

. a3 U lYiNIIUAUIRAANUFIU N1TUTNITNEDABIENTTIUNY

(To introduce the concepts of Life Cycle Management :LCM)

. WaasuglvinsudwuIAaA ldInanaanaen1s ey

(To give a concept of Life Cycle Cost : LCC)

. Waasuglumsunnsil LCM uuszgnalanu va. lutagdu

(To give a presentation on how LCM is currently applied in RTAF)

. wuziaIelia/ganAwIsN1TAATIEvaYadaN1aeUn3e 91 va. Aldau

(To introduce the Logistics Analysis Software in RTAF)
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o. NMIUININABIENTS MY NSl (Life Cycle Management : LCM)
o, AlYINEnaaR1YN15 U (Life Cycle Cost : LCC)

o. sziliou Arde Aneadasves ve.

<. nszUIUMTIRTidayauaziasesdiefldlunisinnziives ve.

v

(Y 1 a 6
&. AIBYNNIINAINCNVIUA LCC u83 .
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(Life Cycle Management : LCM)

AUKU8URY LCM

Iy < [ a a o ¢y v o v W %
o. “LCM {unann1suInIsa93 318 uaanann e liaud1aynunansznuaiy
AUINABNLALLATEENAFIAN (Socio-Economic Burdens) ”

(United Nations Environment Programme)

. < a a o dag v o v W v
o. “LCM Wuruamslunisusnsuannmueiniaudragynuau Yaya nszuaunig
LAZIZUUTIND ALLAISUNANIUNTENNNAANSIU” (Wikipedia)
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(Life Cycle Management : LCM)

AUKU8URY LCM

LM flu nszurumsuinswaniiauddyuUszausnm (Effectiveness) g44nnaana1ens
Tafau mumLﬁumwuﬂu,u'aﬂﬂlumﬁaﬂm (Conceptual Studies) Tngasfimsmummunssbiuns
fusing o MAeades NeruaNUszAVE N Watesalilas (iterative Process) Wuszeznaanangns
T laun szaznmsnivunsieazideanen (Specification Phase) ss8zn15WaILT (Development
Phase) 5282n15uan (Production Phase) 528201519971 (Operation Phase ) aunszisszezuan
Uszs1ms (Disposal Phase) MstiUszAvsnwgsgadiaanmsiiwanfinmundanldeon (Availability)
aufitvun Tnefidunwldanenaanengnisldau (Life Cycle Cost) Anfiga (Robert Hell,2010)
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(Life Cycle Management : LCM)

AATUNU8UBY LCM

1NN

Crevreeeery | (] Y Sty et

LCM A9 ASUSHITAMNENARTENINN AUNY vs. Wails
Private business : a certain profitability is achieved

by balancing revenues and costs.

NN

Sl D o fe N ¢ €

LCM R® N15UINNSENSA 0 IS/AI5983TTAULVDIENSH

AUANABINTST Lagldeuuszanalunisdanriuazguasneisii
ﬁfcyﬂ Defence : How to achieve a stated Operational

Performance to the lowest possible Life Cycle Cost
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(Life Cycle Management : LCM)

gnlsunsal (System) / enseuai

in theory:

a set of cooperating

components

: a0
In practice:

a complex technical system - a platform
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qusNﬂSUnsn

a7 mIvimImasnegnnsldaugns i
L ﬂr < /) (Life Cycle Management : LCM)

TVINVDIYNFANN

Usznanadnegnlsunsalios

OPERATIONS RETIREMENT

ACQUISITION | PRODUCTION
CONCEPT cQuisITIO SN & SUPPORT (PHASE OUT)

System System Tools

Engineering . : :
St (System Schedule MTBM: Mean Time Between Maintenance

Design) MTTR: Mean Time To Repair
S MTW: Mean Time Waiting
Product Spares MDT: Mean Down Time
MTBF: Mean Time Between Failure

Module

Components Training
Logistics

Engineeri P = o 3
TES?’};I'\IFE:I\?L s ersonnel 1 9rund, Usednasilvu,

Support SUPPORT . e _
Analysis) SYSTEM Al unTauUHUuRNIswiNLlS

iy SsuafAaluniIsganungy,
Uszman@agnlsunsailyanu

nsldarurduagnals
OPERATIONS RETIREMENT

2P290P2000? & SUPPORT (PHASE OUT)
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(Life Cycle Management : LCM)

a c v I O @ o o . .
N19ATIENATUNTTEINIAIUTI (Logistics Analysis)

OPERATIONS & RETIREMENT

S SUPPORT (PHASE OUT)

24

> n1sviAnanindefiovasszuuiiazade
> n1sUsziliuusengiaunsinn

> N1sUIANMIINEaNYeIsIuIuTinsdeauazlunisasauTuarina
> nnsuianamanganaauilunisldnunaziiuian Tuering

- R

> N1TNIYABIUNIDADVIANITAINIAILALFDUUIFIVOITZUY
> N153719RududInIasd1gelun1s1einas

2/ Ll b 24 as .é':’ 1
> nsuialdnufuatlunisldussuu (Gandas Jalna)

> nsuiAnumunzauaa uilunIstiuwanIuazlua

> N1SRIAINUAUAIVDIF Y EYIFIUUUIUINS

> nsuraumanzaulunisazaunannaudnldanussuy

> nsunanauuiun lunisidnldeuszuu
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(Life Cycle Cost: LCC)

ﬂ’ﬂ?jﬂ’]gﬂuﬂ'}saﬂﬁq (/AﬂlISItIOﬂ ' Life Acquisition Cost (LAC)
-——.L S ,' A

-

— - -

Life Operatlon Cost (LOC) ation Costs ~

Maintenance Costs Technical Support Costs

(Repair And Overhaul) (Contractor Support)
Life Support Cost (LSC)

LCC = LAC + LOC + LSC + LTC ¥

Test Equipment

Spares And Repair Component Costs

Disp
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(Life Cycle Cost: LCC)

\\

7N et A2

\\_\-62 4\_\ ‘,,“ 0\/,
S ZOMinisTRATAOY

i VISTRA ool

LCC TREE

B LCC, Life Cycle Cost ;(;u‘u'szﬂaumaqﬁuﬂuﬁiquﬁuLﬂuﬁunu i

—lll LAC, Acquisition costs | maana1gn1sldenu (LCO)
—Jll LOC, Life Operation Cost

—ll LSC, Life Support Cost

[ Bl ClI, Investments -
CIS, Investment spares -
CIF, Investment facilities
CIE, Investment maintenance equipment
CIT, Investment training

CID, Investment documentation

—H#l CN, Recurring costs

L[ ] CNP, Cost for preventive maintenance
L[ ] CNC, Cost for corrective maintenance
—{ ] CNT, Transportation cost

— ] CND, Cost for consumption of discardables

—ll LTC, Termination Cost

o X Z

ANYoAIILLIN

. ' " ' 4 = '
Alga1eTun1sTEI U U Aadatwae adlw
AL

=i
AU 9
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(Life Cycle Cost: LCC)

& . )

LCC Sub-Categories

1. Development Costs 1. anlganelun1siaiun

1.1 Analysis and Studies 1.1 N1F3ATIZRLAENITANYN

1.2 Technology or Engineering Development 1.2 nsisuIvnave lulagusaifinsu
2. Investment Cost . Anlganglunsasu

2.1 Purchases 2.1 nsdnde
2.2 Construction 2.2 n1sne#asIe
2.3 Other Investment Costs 23 aldsnelunmsamudug
3. Restoration Costs . anlggnglunisgennany s
3.1 Depot-Level Overhauls 3.1 msgeusievigdou
3.2 Manufacturer Overhauls 3.2 NM3gauUnTalnulnEn
3.3 Unit-Level Major Repairs 3.3 NTVOUUIUNSNLUTEH UNUIE
4. Operating Costs . AnlganglunisufurRau
4.1 Manpower Costs 4.1 algared1niunseeu
4.2 Equipment Operating Costs 4.2 algarglunisldynlsunsal
4.3 Sustaining Support Costs 43 @ldareeamivayunm s sainue
4.4 Continuing System Improvements s 4.4 alFInefientsianszuuldanusiellos
4.5 Recurring Depot Maintenance 4.5 mydouvngIuszInggon
4.6 Indirect Support 4.6 algangannsaivauunIeay
5. End of Life Costs . Anldsnedlefugnengnisldau
5.1 Demilitarization Cost 5.1 Asevinans
5.2 End of Life Value 5.2 yaduileduanorgnisldau
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(Logistic Cycle Management : LCM)

Decisions made without LCC in mind
might lead to future costincreases

Committed
part of LCC

Possibility to
influece

Accumulated
cost

Conceptual Acquisition Development Production Operational Disposal
phase phase phase Phase Phase phase

System life cycle

(w) DoOooooo 0O O o O (w)
[0 @ @ @ @ @ @ (0] m o (1] [0
(9] 0O OO0 OO0 0 (9] (9] (o] (9] (9]
@ 0 D0 0o v @ @ o @ @
o o OO0 OO0 O o o o o o
= ) 3J3 33 33 3 3 3 30 3 = )

_

uoisioaq
uoisioag
uoisioaq
uoisioaq
uoisioaq
uoisioaq
uoisioag
uoisioaq

uois|oaq —»
uois|pag —»

uois|paq ———»

uoisinag

uoisipag ———»

Always make your decisions
with LCC in mind

uoisisag

uois|aag
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o MR //) (Logistic Cycle Management : LCM)
4’\\MAD//

T

P
#

y
\
\
\

7

IWustrative Life Cycle Cost Distributions (for Aircraft Systems)

AWHEAINTINTEAEAUNUAADRNY LY (FmSussuuaimegIu)

Procurement Cost Annual Operating & Support Cost*

R o & o
Aldsrglunisdadadom anldaneufiRnpuazaduayu s1el

-’..'...."/.=

~q

0
NUES P R A S N T M e S
AT AT AT AT AR ART AR AT AR AT AT AN A D
*Decreasing O&S costs reflect costs for the system, as O&S costs for a single aircraft will increase with age
Arldanglunsujianisuaznisaduayuinanasazasiiounernldangvasseuy Waswnnaldanglunisujianisuaznisaduayu
AMSUDINAYTUNRTIATUUILNUTUANTZZLIA
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(Logistic Cycle Management : LCM)

Uses for LCC

- » To aid decision-making on potential investments (siadagTun1sinaulafeanuniadeanlunisasmu) i

* Aims to compare costs on a fair basis ({1UszasARBNsUTBUIBUAUUEE1ATUSTIY)

* Provides a method to assess affordability (1#35n151un15UszidiuaugauLe)

> To assist in preparation of future budgets (tWa%281UN15IANINUUTZUIUEWITUDUIAR)

® Ensures adequate support, operation, and maintenance costs are understood and planned
i (ielvisiuladnfinnudnlanaziinisneuauiiveanaieanu ava.lumsaduayun1sujianis uasdautnge)

* Assists in preparing financially feasible modernization plans (sWagagTun1ssnsununisusulseniianudululaninisti)
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(Logistic Cycle Management : LCM)

@MAD /*/

/ q\a

ot

Life Cycle Costing — Basic Concepts

|:l Investment

Primary equipment a'ﬂﬂmmfiﬂ
Support equipment alnsaladuauu
Fielding costs funuiseannig
Facilities STUURTUIUY
Initial Spares/Training aylva/n1sin
Other one-time costs Ma. AU

Erom T

ﬂ AN NRNRRNRRRRENEE

1: 2 8 4. '8 6 7 & 9 10 11: 32 13 14 1S 16 17 18 19' 20

Estimate LCC for each option
Uszunmunts LCC aasusazniaaan

B Operating & Support
Manpower _ ) )

POL ==omde L e,

Repair Parts !

Maintenance

Ammunition

Other recurring costs
ANRINR

wamm/uaaau
avluanaunu
2aN1iNg9
assau
AR, LARTNAUY

| Total Life Cycle Cost
Option 3

Lowest Investment
Cost |

Option 1 ‘
ot [ M [ o

20yrozs

Lowest Total Cost

0 100

Compare LCCs for each option
wWiauiiau LCC aasusaznadan
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(Life Cycle Cost : LCC)

A129819 N1 LTUUIAAVBY LCC

A22819N1SNAITUIANNVIaan LN
d15Us0 lagda1susZaINIg
(AUAZ 2 11a9n)
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(Life Cycle Cost : LCC)

A29819 N5 LTUUIAAYAY LCC

ANMUA 2 N19L89N Yiaan A Las Wiaan B

IUALLDYN RGN naan A GRINE

59A16019%1U28 (Unit Price) 6 20

AR UABIAUE 1 AU 2x6=12 2 x 20 = 40

n1sandula leeanansanainsiadunan
wanvasaln A ws1z31a190nd1 (12 Waenda 40)
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(Life Cycle Cost : LCC)

A129819 N1 LTUUIAAVBY LCC

1HaAHINIANNAYRINITTIIA

IUALLDYN GHGIEY naan A Vaan B
5701 6 20
AN UAasaUd 1 AU 12 40
218n131991u (Maanlw) 21 51

Srurunseiitrsa/fu/dl 2x1/2=1.0 2x1/5=0.4

yaAAnuFuIUEasvamasal/fu/10 U 10 x 1.0 x 6 = 60 10 x 0.4 x 20 = 80

s3A1 Y38 12 + 60 = 72.0 40 + 80 = 120.0

=S = [

n1sandula lagAleadeyarinnuduUaes

v
= | | o=\

LANNADA A IWS1EdUaA1ANadUIUAIL8N

(=
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(Life Cycle Cost : LCC)

A29879 N5 L ULUIAAYDY LCC
a1 lganalunisilasuviaanin

(A1Ws9, Faeliauazaunsal @ Ussunas 20 USD/n1siaeu 1 A3v)

naen A “aan B
AR UARTOUH 1 AU 12 40

uIuATngsa/AuAl 1.0 0.4

yarAuduUaavawaanln/Au/10 U USD 60 80

alds1elun1siasunasnln/eu/10 I USD 10x1.0x20 =200 10 x0.4x20 =80

squA1 g8 USD 12+60+200 = 272 40+80+80 = 200

n1sandula laelydaya LCC
Hanviasn B wsizAlddnegnnan
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(Life Cycle Cost : LCC)

A22879 N5 ULUIRAVBRY LCC

> nsfiazUsendaiines 72 USD/AY
- ﬂﬁJﬂ’mi’eﬂﬁJ‘Vﬁ]uﬂﬁNU’]ﬁJ’]ﬂﬂ ?
> aumm'}msmaﬂwuaanu
- saU& 97U 2,000 AU

> yaA1sulun1sUszndn :
' - 2,000 x 72 = 144,000 USD %38 4,320,000 41uuN
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Uaya RAMS

VayanunAliAvaENs A N19sd13AsIEn
%992NYIVDINY

L7 s
Iﬂidﬂﬁﬁ]ﬂ“ﬁﬂ/ﬁ]ﬂ‘lﬂ’] Operational Requirement &

anAgulng Support Concept

e, > Arpnutdana (Reliability),
UIBNHLEUDIIA

> aanundsuufuinis (Availability),

Tooling L
opiis > audnuaziitdosulesensteNize (Maintainability)

suite

- Reliability S & > audnwaziidosulesansatuayy (Supportability)
- Availability =

Paper, Electronic Files - Maintainability

Oata —> warerance | | o | o wIal3unlaggadn “Uaya RAMS”

- Cost Effectiveness
- Inventory

- Spare Optimization

i Supply - Etc.
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Table 1 : Product

Meintenance
leel

Mairtenance Mean
lewel time to
maintzin

(OlerD)

(0.TorD)

=2 Table #3: ProdudBreskdown
5, @nnct be stiributed to

each time - appliabls when LEVEL = Ovor 1. Specfic materizl consumption shell ke specfied in table 5. Mirl Consum pion
&) TAT and PRICE - contracted tum-zround tme and vert - 2 = vhen LEVEL = D

5. Paremeters related to unscheduled maintenance o

578N138N3AM9N (Product) wagssuugas (System) >pare Optimization

14 1 o o/ ¢ 1 gj Reuabiuty

VBYANIIYDNUITIVIIYNTNUN/ILUVYBY V14 Scheduled wag e
iciency

Unscheduled 1y 8n511159130, 5$AUNTSYDNUISS, T88SLIAINIT Life Support Cost (LSC)

%a1U159, Turn-around Time, 57ANWANU1FY

Maintainability
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578M5ENUIENAU (Parts) UssLnmien (Fau/aaniie) s1Adaviie

v ' o o & . - Spare Optimization - Supportability
‘ll@%ﬁﬂ’]'i%@ﬂ‘l.l’ﬁﬁ?l@\‘i‘i/\lﬂ@]ﬂ 14 Scheduled wag Unscheduled U - Reliability _ Life Support Cost (LSC)
ﬁﬂiﬂﬂﬂiﬂ?ﬂéﬂ, i%ﬁUﬂ’]’isﬁﬁlﬁJﬁ’]’E\‘i (O/1/D-level), FLYLLIAINTUIN - Efficiency - Life Termination Cost (LTC)

1139, 528210815898 anan (Lead-Time) - Maintainability




Table #3: Product Breakdown
Purpose: specify breakdown of product into subsystems and parts/items (Bill of Material, BOM)

Removal and replacement

Parent Child Maintenance Mean Mean Cost of
identifier identifier level time to manhours consumable
replace per removal and material
replacement per removal and
replacement
(Oorl)
[hours] [hours] [THB/USD/EURC]

N1SUEAIAIUFNNUSVRIENSAMIN (Product) s¥UULRY (System) _ Spare Optimization

Y] = o Y] (3
Laznan (Part) $2U099112ULAZS19N1SNEA LUN15USENaULTY .
| | - Reliability

%4 4 o 124 ¥V v L 4 =® Y
gNsAal 1 EA (M nsulaseaseananvasgnsnue) saunvaya

- Efficiency
- Life Support Cost (LSC)
- Maintainability

n1s5aanUsznayu (Remove/Replace) laun szaziiannaniuasy,
Man-hour, A1 lga1elun1snanlagunnazns




Table #4: Consumable Material
Purpose: list all consumable material (e.g., paints, oil, lubricants) required to maintain/support the produ«

their subsystems and parts/items, and quantity required to sustain initial period of 2 years

SR I N e IR I

Consumable Description Unit Unit Initial Reorder
material price quantity leadtime
identifier required
[THB/USD/EURQ] [days]

- Maintenance Cost (LSC)

598n15WaAUIEAN Consumable (1Wu &, U1dy, naadu) d195unIs
dout13egnsAnel wazduauiifeenisiugas 2 Yusn - Supportability




Table #5a: Material Consumption
Purpose: specify mean consumption of specific consumable material when conducting maintenance on
products, subsystems and parts/items

Product, Consumable

subsystem material quantity of material quantity of material
or item identifier consumed consumed
identifier per repair per overhaul

- Maintenance Cost (LSC)

ANABINTIY (USuau) Wanuszan Consumable Tunsdauungs
gnsAnal (Product) seuugay (System) waswan (Part) - Maintainability
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Table #6: Ground Support Equipment (GSE)

Purpose: specify ground support equipment (GSE) and/or maintenance/test equipment
required to maintain/support the products, their subsystems and parts/items

Equipment
identifier

918119 Ground Support Equipment/Maintenance/
Test Equipment fidaan1slunisdautingegmsined (Product)
52UUEY (System) wazien (Part) wazaAnlvanglunisungeinen GSE

Annual
price

- Initial Cost (LSC)

- Recurring Cost (LSC




Table #7: Maintenance Documentation
Purpose: specify documentation required to maintain/support the products, their subsystems and parts/items

Documentation
identifier

- Initial Cost (LSC)

s1en1stananswala wazalganelun1sanninsansn waz Update
nasaiia - Recurring Cost (LSC
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Table #8: Training Packages
Purpose: specify training required for RTAF personnel to operate/maintain/support the products,
their subsystems and parts/items

Training

package recommended

identifier number of
participants

- Initial Cost (LSC)

578N1351158UsH (Training) UAans Tun1sdemdsuazgauunge
gNSAUIN INMUIUKLUITUNITBUTHIMNITEN wazAn lUInenIsHnausy - Recurring Cost (LSC)




Table #9: Special Packaging
Purpose: specify packaging equipment required to store and ship the products,
their subsystems and parts/items

Special Quantity
packaging required
equipment

identifier

FNYNIIWENVBNUNLAY (Special Packaging)
ATUIUNADINIT HAZSIANFHENU?Y




Table #10: Software Support Services
Purpose: specify software support services required to maintain/support the products,
their subsystems and parts/items

Annual
support price
service

identifier

[THB/USD/EURO]

578N135N159WAN Software MlYlun1sativayunIsdINIaLasdauyI3e
gnsiaal (Product) szuugas (System) wazwan (Part) wazanldang Recurring Cost (LSC)




Table #11: Technical Support Services
Purpose: specify technical support services required to operate/maintain/support the products,
their subsystems and parts/items

support
service
identifier

srensUIMsatiuayuniamaia (Technical Support) Wan1s "
; AL uA al Support) & - Initial Cost (LSC)
AUVAYUNITUNUANTT N1FEIN1AILAZYBUUIIN gnsnada (Product)

- Recurring Cost (LSC)

szUUdaE (System) waziisn (Part) waseAnlyang




Table #12: Follow-On Contractor Logistics Support
Purpose: specify recommended Follow-On Contractor Logistics Support (CLS) to maintain and support
the products, their subsystems and parts/items through their respective life cycle

Contractor Annual
logistic support price
service
identifier

[THB/USD/EURO]

F18N158yIAMINdeA1aIU 5 Tumsatuayuegnsue (Product)
52UUEY (System) wazien (Part) wazarlydnesnet Recurring Cost (LSC)




Table #13: Energy (Fuel) Consumption
Purpose: specify the consumption of energy including source (type of fuel, electrical power, etc.)
per hour of operation of product, subsystem or part/item

Product, Source Quantity
subsystem of energy consumed

or item (fuel, electrical, etc.) per

identifier operating hour

F79N15AMNUFUURDIAUNE I (1B LWaWES, W) vasensie > Life Operational Cost (LOC)
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AS993la OPUS SUITE

'3 ‘S

SIMLOX

OPUS10

=
ﬁ L C

[%J COST

e O 8

)
OPUS (Optimization) CATLOC SIMLOX (Simulation)
. _ (Cost Analysis)
Optimizes spare parts stock and maintenance levels. Simulates mission success based on
Compares cost-effectiveness of alternative Calculates Life Cycle Cost (LCC) resources. (Personnel, Tools, Parts)

support solutions. and identifies "Cost Drivers.
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\kM 'Aﬂn/

o
ADhtinysrRATIO"

OPUSI0O

OPUS10 Aaazls

> Aevarduisildauiamanumuizauanudesnsianazlva
" Jszawdsunaueslva

" ARISIAMUMNIZENNTSYOUNER (Level of Repair Analysis : LORA)

> ldamsgianududivasnisaniiuaiu (Cost-Effectiveness Analyses)
" Syugunidiasn

B 3a51291A0uUNs Y (what — if)
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U2 lguidarnn1sILAsIEii

> Jnszianldanenasnaignisldeau (Life Cycle Cost)

> JnsziainnunieuufiRnisvasianezlvatudu (Initial Spare Package: ISP) fiU3evgiauasian
ULEuD

> Ansnzinnuuiidiana (Reliability) vadssuuiusentiaus

°o v a ¢ v ' v awv Y ' 1 QY1 Ao

> idaya RAMS uasnan15iasizit 1 aaun luwsadesesiuuiendiauesian wu Aldanend
tedAguasdenaianInsiuvar liinenaana1gn1slEau (Cost Driver) Neilivanauselevigesn
VB4 N2,

> irdaya RAMS iinailudoyaiaiu wazsnleunsaudrusunmsldonu 7-50 wazirdayaain
FTUU 4NIATITidayanaanya9a1en1sitanulaagrelivseaniam
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