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Product Breakdown

Positions:
Breakdown Elements

Combination:
Product Realization

| PRO - | | PRODUCT
PRODUCT —{ ¥ ] VARIANT_A [PRODUCT]

| P | P-10, Engine system =—F

Hardware:
Iltems

—+—{ | ENG, Engine
|| ENG_MCD1, Engine Fan Module

|| ENG_MOD2, Engine Compressor Module =]
] P-10-01 / ENG, Engine

|| ENG_MOD3, Engine Combustor Module
|| ENG_MQD4, Engine Turbine Module
|| ENG_MQD5, Engine Afterbumer Module
|| GBOX, Accessaory Gear Box
| GED %_MODT, Gear Box Module 1
|| GBOX_MOD2, Gear Box Module 2
: || GBOX_MOD3, Gear Box Module 3
: || GBOX_MOD4, Gear Box Module 4
[ GBOX_MODS, Gear Box Module 5
|| APU, Auxiliary Power Uinit
|| CUAB, Afterbumer Control Unit
|| DRAINV, Drain Valve
|| LUBEP, Lube and Scavenge Pump
|| FUELCM, Main Fuel Control
|| FUELPM, Main Fuel Pump
|| FUELIT, Fuel Inlet Tube
|| TTES, TT5 Sensor
|| FUELCAB, Afterbumer Fuel Control
|| CVGA, Compressor VG Actuator
|| FUELPAB, Afterbumer Fuel Pump
|| PVGA, Fan VG Actuator
[ | OILT. Qil Tank
|| OILC, Qil Cooler
|| VPU, Vertilation Power Unit
|| VENA, Ventilation Actuator
|| VENPXM, Vertilation Position Transmitter
|| TT25, TT2 Sensor
[ ]

AlV, Anti-lcing Valve
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P-10-01
P-10-02
P-10-03
P-10-05
P-10-06
P-10-07
P-10-08
P-10-09
P-10-10
P-10-11
P-10-12
P-10-13
P-10-14
P-10-15
P-10-16
P-10-17
P-10-18
P-10-19
P-10-20
P-10-21
P-10-22

P-10-02 /
P-10-03 /

]
= -
=
= -
S -

P-10-05 /
P-10-06 /
P-10-07 /
P-10-08 /
P-10-09 /
P-10-10 /
P-10-11 /
P-10-12 /
P-10-13 /
P-10-14 /
P-10-15 /
P-10-16 /
P-10-17 /
P-10-18 /
P-10-19 /
P-10-20 /
P-10-21 /
P-10-22 /

"APL, Auxiliary Power Unit

GBOX, Accessory Gear Box

CLAB, Afterbumer Control Linit
FUELCM, Main Fuel Control
FLUIELPM, Main Fuel Pump
FUELIT, Fuel Inlet Tube

DRAINY, Drain Valve

FUELCAB, Afterbumer Fuel Control
FLUELPAB, Afterbumer Fuel Pump
LLUBEP, Lube and Scavenge Pump
QILT, Qil Tank

QILC, Qil Cooler

FWGA, Fan VG Actuator

CVGA, Compressor VG Actuator
VPL, Vertilation Power Linit

VEMA, Ventilation Actuator
VEMNPXM, Venrtilation Position Transmitter
TT25, TTZ2 Sensor

TT5S, TTH Sensor

AV, Anti-lcing Valve




Product Breakdown

1 flat/year 2 flat/year
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Product Breakdown
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Product Breakdown

O
NOKIAN <'




Product Breakdown

1 flat/year 2 flat/year
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System functionality




Broken hydraulic

motor

 Functional loss
* Default behavior

* Probability of Functional
Loss

Q Systecon



Failing APU chip

detector

 Time until functional loss
Fixed or random value
* Operation or calendar

Q Systecon



Broken tow hitch
locking system

* No functional loss
* Fixed before next mission

QSystecon



Broken diesel
generator

 Functional loss of the
component

» Still able to operate

QSystecon



SYSTEM COMPONENT Product Breakdown
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Functional Breakdown
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Functional Breakdown
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Product Breakdown
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Functional Breakdown
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Operational Modes
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Operational Modes
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Operational Modes
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Operational Modes

System Operational Mode
Units: BASE, Systems: AD SYS
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Operational Modes

System States
Units: BASE, Systems: AD SYS
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—— On Mission Not Capable
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Consumables

What items should | include?
- Nuts, bolts and gaskets?

- Liquids, grease and oils?

What items affects the availability?



Consumables

PRODUCT INPUT
@ Task Consumable QTY
6xBOLTS REPLACE ITEM  |BOLT 0.6
ITEM 3 REPLACE SUB  |BOLT 0.4
4xBOLTS
SUB ITEM




6xBOLTS

Consumables

PRODUCT :

ITEM :
4xBOLTS
SUB ITEM

RESULTS

Consumable

CQTY COST

BOLT

24

360

-

o

5 EVENTS PER YEAR

3 YEARS

—Z

0.6 BOLTS PER EVENT

J

-

N\

400 CONSUMED
15 EURO/BOLT

J




Maintenance while ir
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Efficient modeling using groups

ITEM A
ITEM B
ITEM C
ITEM D
ITEM E
ITEM F
ITEM G



Efficient modeling using groups

ITEM A

MAINTAINED AT I-LEVEL




Efficient modeling using groups




Efficient modeling using groups
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Efficient modeling using groups




Efficient modeling using groups

GROUP

MAINTAINED AT I-LEVEL

MAINTAINED AT D-LEVEL

PRIMARY

SECURITY CLASSED

GROUP CONTENT

ITEM D
ITEM G

ITEM A
ITEM E

ITEM A
ITEM F

ITEM B
ITEM F

ITEM |
ITEM B
ITEM G

ITEM C
ITEM G

ITEM D
ITEM H

ITEM J
ITEM D
ITEM H




Simple operational profiles

Utilization Profile

Identifier Utilization  Mission rate =) CA\\Y/Izd M=k
PROFILE 1 520 52 - Ten hours per week




Simple operational profiles

Utilization Profile

Identifier Utilization  Mission rate =@\ E=E

PROFILE 2 1200 12 100 hours per month




Simple operational profiles

Utilization Profile

Identifier Utilization  Mission rate =@\ E=E

PROFILE 3 4380 3 2 month operation 3 times/year




Simple operational profiles

Utilization Profile

Identifier Utilization  Mission rate =@\ E=E

PROFILE 3 4380 3 2 month operation 3 times/year

MISSION MISSION

MISSION

.2 . . . .4 _ . . .. . . . 8&8_ . . .10 _ . 12 _ months



Simple operational profiles

Utilization Profile

Identifier Utilization  Mission rate =@\ E=E

PROFILE 3 4380 3 2 month operation 3 times/year

MISSION

MISSION MISSION

10 . . . . 12 months

.2 . ., .4 . . 6 8 .
— INITIATION DISTRIBUTION = RANDOM



Subsystem modeling

* Model composite systems

* Enhanced Product Breakdown
* Functional Breakdowns

» Operational Modes

» Usage rates

* Results



Subsystem modeling

RESULTS

SYSTEM

System ID Failures Acec. failures

SUBSYS A 10 10
SUBSYS B |5 5
SUBSYS C |4 8 (4+2+2)
SUBSYS C1 |2 2
SUBSYS C2 |2 2




Assigning PM plans

Scheduled maintenance

PM plan on
variant
- | PRODUCT EARMHE Counter on
% | PRODUCT YNT A [PRODUCT FaAMILY variant
[ BDE1 / ITEM?
] BDEZ / ITEMZ

PM plan on T BDE2 / ITEMA

element [ BDE4 / [TEMY
Counter on PM plan on

element item

Counter on
item




Initial state

Status at start of the simulation

Given in any operation parameter

Stock
allocation

System
deployment | PRODUCT_FAMILY
5] PRODUCT WNT_A [PRODUCT _FAMILY]

Age of deployed [ BEDE1 / ITEM

systems

Age of
items In stock

] BDEZ/ITEMZ
] BDE2/ITEM?
] BDE4 /ITEM4

System
realization

Transfer

Age of
systems/items
transferred in

Age of
Installed items




Time dependent input data

e [ask duration

* Fallure rate
 Reorder lead time
 Reorder size



Time dependent input data

Modeling Task Time Dep. Time of Value or
element Value ID change Distribution

0 Hrs 50 Hrs

eX;r:Tﬁ’ulte 1 OH_A_TAT VAR 200 Hrs 25 Hrs

P 400 Hrs 10 Hrs

System States
s: DEP, Systems: SYS A

—
o

o
oo

mm Jnavailable

== Ready
—— On Mission Fully Capable

%)
=
g
»
>
0p)
5 0
O
e
=
=
Z

o
~

o
N

600
Time [hours]
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Time dependent input data

Modeling Task Time Dep. Time of Value or
element Value ID change Distribution
Input Rectify A | N(100,20);

el (at T=100; 300) RECTA 0; 280 N(50,10)

System States
Units: DEP, Systems: SYS A

- _
100 %

80 %

=== Unavailable
60 %
== Ready
40 % —— On Mission Fully Capable
(o)

Number of Systems

100 150 200 250 300 350 400 450
Time [hours]




Task results

* Number of tasks completed during simulation
» Shows workload on support organization

» Better understanding of the results

» Better understanding of the model

* Performance initiatives implemented



Task results

Example

SYSTEM
RADAR

PWR SUPPLY




Total

Total: 12

Task

Replace: 6

Rectify: 6

System/Item

Radar: 5

Pwr supply: 1

Radar: 5

Pwr supply: 1

Station

Base B: 2

Base A: 1

Event

Failure X: 2

Failure Y: 1

Failure X: 2

Failure Z: 1

Failure X: 4

Failure Y: 1

Failure Z: 1




Robbing

An attempt to reduce system down time

Ck Ck

X

Robbing replace < Ordinary resupply Resupply time < Time left



Tutorials

* Functional Breakdowns
* Functional Configurations
* FBD Not Following Breakdown Structure
» Repeated Blocks
» Operational Mode
* Priorities
* Downtime Contributors
* Onboard Maintenance
» At Harbor
* With Resupply Ship

Q Systecon



Tutorials

» Shifts
 Basics
* Night Maintenance
* Time Dependent Input Data
» Usage Rates
* Initial Age
» Subsystem Results

Q Systecon



Tutorials

OPUS10 2022.2
Dermno
Modeling Examples

Consumables
Endurance
Events
External demands
FED Modeling
[tern-Dependent Organizations
LORA
Maintenance
Multiple Operation Parameters
Mo Fault Found and Imperfect Failure Localization
Parallel replacements
Phases
Products
Resources
R5TO
Self-supported deployments
Solution Finder
Spare Parts Pooling
Subsystemn Results

Usage Rates

S & O

Hide Back Home Print  Options

ontents l Index ] Search ] Favorites ]

= L) OPLUS10 Help
7] Welcome to OPUST0
El tigrating to Opus Suite RDM format
% Intraduction
El Lluick Start
% The Uzer Interface
@ The OPUSTO model
= [:L:_f] todeling Examples
Conzumables
@ Endurance
% Events
[?] External Demand
7] FED Modeling
Iterm-Dependent Support Organizations
@ LORA
% M aintenance
|E| tultiple Operation Parameters
El Mo Faulk Found and Imperfect Fallure Localization
FPhazes
@ Products
El Replacementz perfarmed in parallel
[?] Resources
El Rezupply Times in Caze of Remate System Repair
Self-Supported Deployments with Unscheduled Start Times
%] Solution Finder
El Spare Partz Poaling
subsystern Results
El Usage Rates
% Reference

Top Previous Next

Modeling Examples

This section aims at describing specific functionality and typical logistic
scenarios, and how they can be modeled in OPUS10. There are several
modeling examples covering basic functionality such as how to model a product
and the product breakdown structure, events of type failure or preventive
maintenance, and how to model the subsequent maintenance. There are also
modeling examples covering more specific and advanced functionality such as
the solufion finder and LORA.

Input files (opi) for all examples used in this section are added during the
installation process of OPUS10. The files are added to the Public Documents
subfolder:

|SysteconOPUS10\Demo\Modeling Examples.

A good way to further explore the scenarios described in this section is to run the
corresponding input files in OPUS10.

The following examples are available:

e Accessibility Using Product Replacement Breakdown
e Consumables

e Endurance

s Fvenis

e External demand

« FBD Modeling

e [fem-Dependent Support Organizations

o | ORA

s Maintenance

e Multiple Operation Parameters

e No Fault Found and Imperfect Failure | ocalization

s Phases

» Products

e Replacements performed in parallel

s Resources

e Resupply Times in Case of Remote System Repair

s Self-supporied deployment with unscheduled start fimes
e Solution Finder

e Spare Parts Pooling

e Subsystem Results

e Task on a Breakdown Element of Subsystem (or Position) Type
e Usage Rates

Q Systecon




Thank you.

Systecon
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