Opus Suite in LCC F126
Opus Suite Connect as part of the ILS IT Infrastructure of Project F126




Personal Introduction r‘ SySteCOH

Deutschland Osterreich Schweiz

Systecon Deutschland
aka AltenBachControl GmbH

° Project support, consulting
° Cost estimation

« Life cycle cost management &
optimizaiton

Training & Workshops

Region: D-A-CH military & non-
transport customers

*  Customer: military procurement
agencies & armaments industry
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Our agenda today

» Integration of OPUS10 / CATLOC into the project
F126 at Damen Naval

 The role and use of Opus Suite Connect

« Lessons learned, achievements

14.05.2024



Crew:
Length Displacement 120 (+78 mission Duration

160 meter 10.000 t flexibility) ~ 200 days at sea




Reichstag, Berlin
146 X 96 X 47 M




Main particulars

Length over all: 166,3 m
Beam: 21,7 m
Design Draught: 6,2 m

Configuration: CODLAD (COmbined Diesel ELectric And Diesel)
with two independent drive trains

FACTS
Main Engines: 2 x 12 MW, 20 Zylinder, 4-Takt - Coble length per ship: 700,000 meter
E-Drive: 2 x 3,7 MW im PTO-Mode - Quantity ofpumps per ship: 150
Propeller: 2x CPP (Dia 5100mm) > Pl Cprelip S
Diesel Generators: 4 x 3 MW -~ VORSELB A0
Energy Distribution: Gleichspannungsnetz (DC-Grid)
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OPUS10 / CATLOC in LCC F126

Why does DAMEN NAVAL use OPUS10 / CATLOC in project F1267?
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Reasons for application of Opus Suite

Customer (BAAINBw) requirement: LCC management
«  Monitor overall life cycle cost during construction & delivery
« LCC reporting (yearly) from project to ministry

« ,May be later:* project decisions influenced by LCC model analysis

DAMEN NAVAL objectives

« Life cycle optimization — cost drivers / availability bottleneck analysis

« Spares recommendation (systems availability under normal conditions & w/o
support)

e  Human resource utilization must match with crew size

14.05.2024



Shipbuilding is System Integration

TAS i.a.w. SNS 8.2.8 General Sea Vehicle — Model composed of individual subsystem models

14.05.2024



Top Level Breakdown for a General Sea Vehicle

| Saa System | System Title
| 20 | Al Propulsion, General
------ : BO Structure, General
I
l ‘ : Cco Armaments, General
| Fropulsicn | Arm aments Communications | Surveillance | Wentillatlon/ I .
Haating/ [ DO Electrical power, General
) I
| Al | | - | | EQ | | ':‘{'l LT \ EO Communications, General
r " I
I : | N
P— | | Electrical | | Navigation 10 | i FO Navigation, General
| | :
_ Systems : i G0 Surveillance, General
B0 i Fil Stearing I
'J | 0o | |—' : HO Steering, General
I
: JO Ventilation and air conditioning, General
I
C e KD Hydraulics and pneumatics, General
1
i LO Electronic systems, General
[
| | MO Auxiliary, General
Hye raulic ‘ | A il liary l Special | Training | NO Survivability, General
Systems Equipment/ ) .
M0 Systams I o | PO Special equipment and systems, General
Kil I — !
™ Qo Outfit and furnishings, General
RO Training, General
Elactronic Survivability Outfit Repsk fa 8] so Repair, test and support, General
Systems e Furnishings & | Support
Showr | | TO Management system
[ L1 QW aga = g y
@ U0 Meteorological and oceanography system
ICN-83007-0000000122-001-01 I
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Product Breakdown iaw. SNS

= F12699-H, SCHIFF ALLGEMEIN

V] F126X4-H [F12635-H], SCHIFF ALLGEMEIN

E—5] F12693-HA, ANTRIEB

B—F] F12693-HB, STRUKTUR

E—{5] F12695-HC. BEWAFFNUNG

E—{5] F12693-HD, ELEKTRISCHES SYSTEM

E—F] F12693-HE, KOMMUNIKATIONSSYSTEM

E—LF] F12695-HF. NAVIGATION

E—5] F12695-HG, UEBERWACHUNGS- UND ORTUNGSSYSTEME
B—F] F12699-HG0, UEBERWACHUNGS- UND ORTUNGSSYSTEME, ALLGEMEIN
B—F] F12693-HG1. SYSTEME ZUR STEUERUNG VON SENSOREN
=—F] F126553-HG2. RADARSYSTEME

[F] F12693-HG2-0, RADARANLAGEN

5YS_120-AA01, GATEKEEPER
FE—{F] 5Y5_120-AA01AA, GD1101-5

E—{F] 5Y5_120-AA01AB, PROC CAB

E—F] 5Y5_120-AA01AC, SENS-HEAD

I 5YS_120-AA01AG. MAINT-TERM / SYS_120-955621661501
L 201 5vS_120-AADTAH, CFU / 5Y5_120-955652101506
E—{F] F12693-HG2-02, LEITRADAR, HUBSCHRALBER

{71 F12699-HG3. SONARSYSTEME

—{P] F12699-HG4, ELEKTROMAGNESTISCHE SYSTEME - 55A

[P ] F12699-HG5, OPTISCHE SENSORSYSTEME

{71 F12699-HG7, IDENTIFIKATIONSSYSTEME

E
E
E
E

E—{5] F12695-HH, SCHIFFSSTEUERUNGSYSTEME
E—F] F12695-HJ, LUEFTUNGS-/ KLIMATECHNISCHE SYSTEME
B—F] F12693-HK, HYDRAULIK- UND PNEUMATIKSYSTEME
E—L&] F12699-HL. ELEKTRONISCHE SCHIFFSSCHUTZSYSTEME
E—5] F12693-HM, SCHIFFSBETRIEBSTECHNIK
B—{ =] F126953-HN, UEBERLEBENSFUEHIGKEIT
B—LF] F12693-HP. SPEZIALAUSRUESTUNG

E—5] F12695-HQ, SCHIFF MIT AUSRUESTUNG UND EINRICHTUNGEN
B—{=] F12693-HR, UEBUNGSSYSTEME UND AUSRUESTUNG
B—F] F12695-H5, INSTANDSETZUNG, TEST & UNTERSTUETZUNG
E—5] F126953-HT. FUEHRUNGSSYSTEM

L [F] F12659-HG2-01-0001-XX/X/XX, RADARANLAGE - XX

Product Breakdown

ROOT., Fictive root
F12655-H, SCHIFF ALLGEMEIMN
F12601-H [F12699-H], SCHIFF ALLGEMEIN

5]

LAAAARAATARRRNA AN

:

F12602-H [F12635-H], SCHIFF ALLGEMEIN
B F12603-H [F12695-H], SCHIFF ALLGEMEIN
E F12604-H [F12635-H]. SCHIFF ALLGEMEIN

b

—{¥1] MARS [LANDANLAGE]

MOS [LANDANLAGE]

MTS [LANDANLAGE]
4

= 3 | 1658.L. Einsatzboot {MKS-120) als LANDANLAGE part BOOT [ERK:2]
E—{F] 1632.L.1, RIB
+—{F | 1698.L.2, Engine
+—F | 1652.L.3, Propulsion

MODUL GEWAHRSAM [MODUL]




Product Breakdown iaw. SNS

[ ] ROOT, Fictive root

[ | F12699-H. SCHIFF ALLGEMEIN

1 AD10101, ZYLINDERLAUFBUCHSE / X54701300072
E—{F] AD10102, KURBELWELLE=LAGER

E—{ F ] AD10103, NOCKENWELLE+LAGER

{1 AD107104, KOLBEN / ¥54703700382

E—{7 AD107105, PLEUEL MIT LAGER / ITEM: PLEUEL MIT LAGER
™ AD10106. OELSPRITZDUESE / X54718400023

{1 AD107107. ZYLINDERKOPF / X52904100353

{1 4010108, Z-KOPFHAUBE OBEN / X52905500059

{7 AD10109, VENTILSTEUERUNG / XS549050.00036
{1 AD107110, SCHWUNGRAD / X54303200001/61

E—{F] AD10111, SCHAULOCHDECKEL

E—{F] AD10112, KURBELGEHAEUSE

{1 AD107113, KG-BELUEFTUNG / X54701800222

{1 AD107114, SCHWINGUNGSDAEMPFER / X00022366
{1 AD107115, GERAETETRAEGER / X54302400012/75
I AD10116, SCHWUNGRADGEHAEUSE / X54701600052/75
{1 AD10117, OELEINFUELLSTUTZEN / X54701100094
{1 AD10118, OELMESSSTAB / X54799101111

L™ AD10119, VERSCHLUSSSTUTZEN / 0000151802

E—{F] AD102, KRAFTSTOFFSYSTEM

E—{ F | AD10201, KRAFTSTOFFSYS. HD

E—{F] AD10202, KRAFTSTOFFSYS. ND

L[] AD10203, LECKK- UEBERWACHUNG / X5547080.00206
E—{F] AD103, ABGASSYSTEM

B—{F] AD104, ANLASSEINRICHTUNG

B—{F] AD105, SCHMIERQELSYSTEM

E—{F] AD108, KUEHLSYSTEM
b
B
b

f—{ P ] AD107, ABTRIEBSSYSTEME K5
f—F | AD102, MOTORLAGERUNG
#—{F | AD109, MOTORKONTROLLE
BE—F] AD110, SENSOREN

B—{P] F12695-HA4, LEISTUNGSUEBERTRAGUNGS-/ VORTRIEBSANLAGE
B—{F] F12699-HA5, ANTRIEBSUNTERSTUETZUNGSSYSTEME
BE—{F] F12699-HAE, ANTRIEBSKONTROLL- STEUERUNGSSYSTEM
F126953-HB, STRUKTUR

F12693-HC, BEWAFFNUNG

F12695%-HD, ELEKTRISCHES SYSTEM

F12693-HE, KOMMUNIKATIONSSYSTEM

F12693-HF, NAVIGATION

F126953-HG, UEBERWACHUNGS- UND ORTUNGSSYSTEME

ST o B R Y e s R TR S Tttt S T

[ ] ROOT, Fictive root
[ | F12699-H, SCHIFF ALLGEMEIN

£
£
E
E
E
£
£
E
£
E

F126x4-H [F12693-H], SCHIFF ALLGEMEIN
F12693-HA. ANTRIEB
F12695-HB, STRUKTUR
F12693-HC, BEWAFFNUNG
F12693-HD, ELEKTRISCHES SYSTEM

F12693-HE, KOMMUNIKATIONSSYSTEM

F12693-HF, NAVIGATION

F12695-HG, UEBERWACHUNGS- UND ORTUNGSSYSTEME
F12693-HH, SCHIFFSSTEUERUNGSYSTEME

AD01, Communication System / COMMUMNICATION SYSTEM
AD2, Actuator / ACTUATOR
1 AD201, Stuffing Box / STUFFING BOX

{1 AD203. Intemal seal kit / INTERNAL SEAL KIT
I AD204. Cover gasket / COVER GASKET
{1 AD205. Gland set / GLAND SET

—Ll:l_'l ADZ206, Bleed plugs & bonded seals / BLEED PLUGS & BONDED SEALS
I AD207. Thrust bearing / THRUST BEARING
I AD208. Liners / LINERS

LI AD209. Fressure Valve / PRESSURE VALVE
B—] AD3. Power Pack / POWER PACK

1 AD4, Standby Pump / STANDEY PUMP

1 ADS, Controll Panels / CONTROLL PANELS
11 ADS. Alamms / ALARMS

{1 AD7. Coolers / COOLERS

" ADS. Electric Moter / ELECTRIC MOTOR

—{ ADS, B System / EL. SYSTEM

{1 A10, Valves / VALVES

B A11. Hydraulic Nut / HYDRAULIC NUT

E—{F ] F12699-HH1-03, SCHIFFSTELUERUNGSANLAGE, QUERSTRAHLRUDER
B—{ 7] F12695-HH2, QUERSCHUBSYSTEM

B—{F] F12693-HH3, SCHIFFSSTABILISIERUNGSSYSTEM

F12699-HJ, LUEFTUNGS-/ KLIMATECHNISCHE SYSTEME

F12695-HK. HYDRAULIK- UND PNEUMATIKSYSTEME

F12699-HL, ELEKTRONISCHE SCHIFFSSCHUTZSYSTEME

F12699-HM, SCHIFFSBETRIEBSTECHNIK

F12695-HN, UEBERLEBENSFUEHIGKEIT

F12699-HP, SPEZIALAUSRUESTUNG

F12695-HQ. SCHIFF MIT AUSRUESTUNG UND EINRICHTUNGEN
F12699-HR, UEBUNGSSYSTEME UND AUSRUESTUNG

F12699-HS. INSTANDSETZUNG, TEST & UNTERSTUETZUNG

F12695-HT, FUEHRUNGSSYSTEM

£
b

—F] F12653-HH1-02-0001-XX/%/%%, SCHIFFSTEUERUNGSANLAGE, HAUPTRUDERMASCHINE - XX

—L|:'_'| ADZ02, electrical and mechanical limit switch / ELECTRICAL AND MECHANICAL LIMIT SWITCH




Challenges adressed by Opus Suite Connect

 Create subsystem models from supplier data / LSA

 Merge subsystem models into overall system model

« Arrange for unique LCN numbering in overall model

 When subsystem occurs 2+ times in system, subsystem LCN's need to be
adapted

e update an existing model from actual LSA data

 even when model has been manually changed

» Traceability of model updates

14.05.2024



Shipbuilding is System Integration — ILS is, too

How is OPUS10 / CATLOC / CONNECT integrated into the project?

14.05.2024



ILS data management process overview

. E?’J:'J" =

P &ﬁemal Data Collecting (e. g. Subcontractor, Yard, ...)
‘:‘ ShareAspace ? Agms “

o P mhang! S-TOOLS m
L2 ﬁ? SUITE

su Deliveries
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L
CDP Module d
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v
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h Review comments
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ILS data from supplier via LSA to Opus Suite

Common Local files

Data Pool ‘ 0PUSlO
o)

Opus
AR o R ~. OPUS10 —

6 Connect
On-premise On-premise Desktop app Desktop app
@ @ © @
Explanation
1. This is Damen Naval's Common Data Pool (internal database), which contains data from suppliers
2. Data flows from the Common Data Pool to EAGLE (on-premise)
3. Data is being transformed in EAGLE and flows back to the Common Data Pool
4. Opus Suite Connect (on-premise) connects to the Common Data Pool (via ODBC ?7?)
5. Data from .opi- or .xIsx-files can be merged together with Common Data Pool data into one OPUS model
6. From Opus Suite Connect an export can be done to enable opening the OPUS model in the desktop application
7. CATLOC (desktop application) can be connected to the OPUS model

14.05.2024



Interfacing with F126 ILS IT-Infrastructure

How will Opus Suite Connect be integrated?

14.05.2024



Opus Suite Connect — Web Interface / Top-level System Model

When data extract from LSA into Connect
complies to standard (GEIA-STD-0007)

* generate a new model

 integrate a new model into an existing
model

« actualize an existing (earlier created)
model

 review data and identify anomalities

 transfer data into OPUS10 import format

download/export to a .JSON file

import into an OPUS10 model on
desktop/laptop OPUS10 application

v Input QOutput

File Import

Select Opus Suite Mode

F126 TAS toplevel - b4

[ F126 TAS WLZ pur 1Schiff json
Additional Data Source

+ Add additional Data

BREAKDOWN TREE

TASKS

v @ SCHIFF ALLGEMEIN

Create and Add

F126 TAS toplevel @ >
Mew Mode! >
»
»
> Update ,
»
»
v Merge
Merge Two Models Together
| OPEN MERGE DIALOG v

w

—

»

v ) SCHIFF ALLGEMEIN

ANTRIEB
STRUKTUR
BEWAFFNUNG
ELEKTRISCHES SYSTEM
KOMMUNIKATIONSSYSTEM
NAVIGATION
UEBERWACHUNGS- UND ORTUNGSSYSTEME
SCHIFFSSTEUERUNGSYSTEME
SCHIFFSSTEUERUNGSYSTEME, ALLGEMEIN
SCHIFFSTEUERUNGSSYSTEM
SCHIFFSTEUERUNGSANLAGE
SCHIFFSTEUERUNGSANLAGE, Allgem.
AUTOPILOT
SCHIFFSTEUERUNGSANLAGE, HAUPTRUDERMASCHINE

SCHIFFSTEUERUNGSANLAGE, HAUPTRUDERMASCHINE - XX
Id: F12699-HH1-02-0001-XX/X/XX, Type: POSITION, Repl: NONREPLACEABLE

SCHIFFSTEUERUNGSANLAGE, QUERSTRAHLRUDER
QUERSCHUBSYSTEM
SCHIFFSSTABILISIERUNGSSYSTEM

LUEFTUNGS-/ KLIMATECHNISCHE SYSTEME
HYDRAULIK- UND PNEUMATIKSYSTEME
ELEKTRONISCHE SCHIFFSSCHUTZSYSTEME

>

14.05.2024




Generate subsystem model from CDP or LSA-DB data

v Input
File Import Sufte Mo
Steering Gear - *
[3 230921 HPU Steering Gear_v2023 json
Output
Additional Data Source BREAKDOWN TREE TASKS N e o
DElec e Mode
- - 3
+ Add additional Data Steering Gear -
v ) HPUSTEERING GEAR
Create and Add v ) STEERING GEAR SYSTEM BREAKDOWNTREE  TASKS
Steering Gear @ - Steering Gear Room s
- R Id: AD1, Repl: REPLACEABLE -
E Name Tasks Q & =
> Communication System
(1) STEERING GEAR ROOM -
Id Description Type Duration
> Update @9 DAILY CHECKS
) Actuator CHEGK VIBRATION DAMPERS IN EL. SYSTEM PRE 3.00
> Power Pack
hd Merg e N Standby Pump POWER PACK: CHECK FILTER BLOCKAGE INDICATORS Check filter blockage indicators, change filter element if necessary. PRE 0.00
Merge Two Models Together > Controll Panels o L ) )
POWER PACK: CHECK FILTER INDICATOR, IF FILTER ALARM OR THE FILTER INDICATOR IS IN THE RED ZONE, REPLACE THE FILTER Check filter indicator, if filter alarm or the filter indicator is in the red zone, oRE 0.500
3 Alarms ELEMENT. replace the filter element :
OPEN MERGE DIALOG
» Coolers
ACTIVITY 10 YR OVERHAUL RECTIFY 144
> Electric Motor
> El. System ACTIVITY 5 YR OVERHAUL RECTEY 960
» Valves
_ ACTUATOR: BLEED PLUGS & BONDED SEALS Bleed plugs & bonded seals RECTIFY 0.00
v Hydraulic Nut
? O-Ring ACTUATOR: CHECK FOR ANY PAINT WORK AND DAMAGES. Check for any paint work and damages RECTIFY 1.00
v Plugs
ACTUATOR: CHECK MANOEUVRING TIME ACCORDING TO SOLAS (30€-0-35€)); CHECK THAT THERE ARE NO LEAKAGE FROM .
PLUGS . 0
® STUFFING BOX (IF DELIVERED BY KM). Check manoeuvring time according to SOLAS (309-0-35€) RECTIFY 1.50
(1) HYDRAULIC NUT
ACTUATOR: CHECK THAT THERE ARE NO LEAKAGE FROM STUFFING BOX (IF DELIVERED BY KM). Check that there are no leakage from Stuffing Box (if delivered by KM). RECTIFY 0.500
ACTUATOR: COLLECT SAMPLE OF HYDRAULIC OIL FROM THE ACTUATOR. Collect sample of hydraulic oil from the actuator. RECTIFY 1.00 .
JumptoPage: 1 Rows per page: 100 = 1-63 of 63
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Merge subsystem into top-level system model
at given Breakdown Element F12699-HH1-02-0001-XX/X/XX

Merge

HPU STEERING GEAR = STEERING GEAR SYSTEM F12699-H = F126X4-H = F12699-HH1-02-0001-XX/X/XX

Source Destination

Steering Gear F126 TAS toplevel

Node ID MNode 1D
ProductVariant:HPU STEERING GEAR:STEERING GEAR SYSTEM BreakdownElement:F12699-H:F126X4-H:F12699-HH1-02-0001-XX...

e SUHIFFS TEUEHUMNGSANLAGE
v @) HPUSTEERING GEAR o

SCHIFFSTEUERUNGSAMLAGE, Allgem.

o STEERING GEAR SYSTEM
b4
|d: STEERING GEAR SYSTEM AUTOPILOT

£

PPN

Steering Gear Room SCHIFFSTEUERUNGSANLAGE,

Actuator HAUPTRUDERMASCHINE

w

SCHIFFSTEUERUNGSANLAGE,
@ HAUPTRUDERMASCHINE - XX

Standby Pump Id: F12699-HH1-02-0001-XX/X/XX, Type: POSITION, Repl:
NONREPLACEABLE

Power Pack

L

Controll Panels
Alarms G SCHIFFSTEUERUNGSAMLAGE,

QUERSTRAHLRUDER

Coolers
~ ﬂ ANIENCANIDOWVOTCMA

( Merged model name

F126 /w Steering Gear| CANCEL m
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Top-level System with subsystem merged at given BDE

Output

Select Opus Suite Model

F126 /w Steering Gear -

BREAKDOWN TREE TASKS

~ o SCHIFF ALLGEMEIN
v o SCHIFF ALLGEMEIN
> ANTRIEB
> STRUKTUR
> BEWAFFNUNG
> ELEKTRISCHES SYSTEM
> KOMMUNIKATIONSSYSTEM
> NAVIGATION
> UEBERWACHUNGS- UND ORTUNGSSYSTEME
v SCHIFFSSTEUERUNGSYSTEME
> SCHIFFSSTEUERUNGSYSTEME, ALLGEMEIN
v SCHIFFSTEUERUNGSSYSTEM
v SCHIFFSTEUERUNGSANLAGE
> SCHIFFSTEUERUNGSANLAGE, Allgem.
> AUTOPILOT

SCHIFFSTEUERUNGSANLAGE, HAUPTRUDERMASCHINE
Id: F12699-HH1-02, Type: POSITION, Repl: NONREPLACEABLE

> Steering Gear Room
» Actuator

» Power Pack

> Standby Pump

» Controll Panels

» Alarms

> Coolers

>

BREAKDOWN TREE TASKS

Tasks

DEFAULT TASK IHS 3/4 SHIPYARD

DEFAULT TASK IHS 3/4 MARS

DEFAULT TASK IHS 1/2 BORD

T.DI

CHECK VIBRATION DAMPERS IN EL. SYSTEM

POWER PACK: CHECK FILTER BLOCKAGE INDICATORS

POWER PACK: CHECK FILTER INDICATOR, IF FILTER ALARM OR THE FILTER INDICATOR IS IN THE RED ZONE, REPLACE THE FILTER
ELEMENT.

ACTIVITY 10 YR OVERHAUL

ACTIVITY 5 YR OVERHAUL

Q 2 5 =
a

Description Type Duration
effort and cost reflected in REPLACE task RECTIFY 0.00
effort and cost reflected in REPLACE task RECTIFY 0.00
effort and cost reflected in REPLACE task RECTIFY 0.00

RECTIFY

RECTIFY

FPRE 3.00
Check filter blockage indicators, change filter element if necessary. PRE 0.00
Check filter indicator, if filter alarm or the filter indicator is in the red zone, PRE 0.500

replace the filter element

RECTIFY 144

RECTIFY 96.0
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Output

Select Opus Suite Model

F126 /w Steering G

Import generated JSON file into empty OPUS10 model template

["® 230921 HPU Steering Gear_v2023.1.0pi <Model Tree View:

[ F126 w_Steering Gear.opi <Model Tree Views>

Product Breakdown

Product Breakdown

BREAKDOWN TREE

] ROOT. Fictive roat
[ | HPU STEERING GEAR
=

[T 40101, Communication System / COMMUNICATION SYSTEM

[ AO2. Actuator / ACTUATOR

L7 A0201. Stuffing Box / STUFFING BOX

—EI AD202, electrical and mechanical limit switch / ELECTRICAL AND MECHANICAL LIMIT SWITCH
{7 A0203, Intemal seal kit / INTERNAL SEAL KIT

= AD204, Cover gasket / COVER GASKET

= AD205, Gland set / GLAND SET

L= AD206. Bleed plugs & bonded seals / BLEED PLUGS & BONDED SEALS
L2 40207, Thiust bearing / THRUST BEARING

L= A0208. Liners / LINERS

L= A0209, Pressure Valve / PRESSURE VALVE

E—I7 A03, Power Pack / POWER PACK

I AD301, Fiter Blement / FILTER ELEMENT

= AD302. Flexible Coupling / FLEXIBLE COUPLING

= AD303. Fter Seal / FILTER SEAL

L7 A0304. Pump / PUMP

L= A0305, Bend / BEND

= A0306, Tank cover gasket / TANK COVER GASKET
—El A0307, Hydraulic hose cooler / HYDRAULIC HOSE COOLER
I AD4, Standby Pump / STANDBY PLUMP

I A0S, Controll Panels / CONTROLL PANELS

I 406, Mlarms 7 ALARMS

{1 A07. Coclers / COOLERS

1 A08, Electric Motor / ELECTRIC MOTOR

A9, El. System / EL. SYSTEM

A0901, vibration dampers # VIBRATION DAMPERS

A1D, Valves / VALVES

A1001, Seal kit valves / SEAL KIT VALVES

AT1, Hydraulic Nut / HYDRAULIC NUT

A1101,0-Ring / O-RING

Alarms

B
b
b
E—{E]
B
b
B

00T, Fictive root

Tes

F12699-H, SCHIFF ALLGEMEIN
¥ | F126X4-H [F12655-H], SCHIFF ALLGEMEIN

F12699-HA, ANTRIEB
F12639-HB. STRUKTUR

F12699-HC, BEWAFFNUNG

F12699-HD. ELEKTRISCHES SYSTEM

F12699-HE, KOMMUNIKATIONSSYSTEM

F12699-HF, NAVIGATION

F12699-HG, UEBERWACHUNGS- UND ORTUNGSSYSTEME

F12699-HH, SCHIFFSSTEUERUNGSYSTEME

[F] F12699-HHD. SCHIFFSSTEUERUNGSYSTEME, ALLGEMEIN

[7] F12699-HH1. SCHIFFSTEUERUNGSSYSTEM

7] F12699-HH1-0. SCHIFFSTEUERUNGSANLAGE

[P F12699-HH1-00, SCHIFFSTEUERUNGSANLAGE, Algem.

[F] F12699-HH1-01, AUTOPILOT

F12695-HH1- HIFFSTEUERUNGSANLAGE, HAUPTRUDERMASCHINE:
AD1, Steering Gear Room / STEERING GEAR ROOM

[T A0101. Communication System / COMMUNICATION SYSTEM
AD2, Actustor / ACTUATOR

AD201, Stuffing Box / STUFFING BOX

AD202, electrical and mechanical limit switch / ELECTRICAL AND MECHANICAL LIMIT SWITCH
AD203, Intemal seal kit / INTERNAL SEAL KIT

AD204, Cover gasket / COVER GASKET

AD205, Gland set / GLAND SET

[] A0206. Bleed plugs & bonded seals / BLEED PLUGS & BONDED SEALS

[ A0207. Thust bearing / THRUST BEARING

[ A0208, Liners / LINERS

[=] A0209, Pressure Valve / PRESSURE VALVE

B—I1 AD3, Power Pack / POWER PACK

I AD4, Standby Pump / STANDBY PUMP

L ADS. Controll Panels / CONTROLL PANELS

L7 A06. Alams / ALARMS

7 407, Coclers / COOLERS

7 A08, Electric Motor / ELECTRIC MOTOR

= ADS, El. System / EL. SYSTEM
ADS01, vibration dampers / VIBRATION DAMPERS

B—I1 A10, Valves / VALVES
B— A1, Hydraulic Nut / HYDRAULIC NUT
E—{F] F12693-HH1-03. SCHIFFSTEUERUNGSANLAGE. QUERSTRAHLRUDER

I
T
T
T

B—{P] F12693-HH2, QUERSCHUBSYSTEM
E—{F] F12698-HH3, SCHIFFSSTABILISIERUNGSSYSTEM

F12699-HJ, LUEFTUNGS-/ KLIMATECHNISCHE SYSTEME
F12655-HK, HYDRALLIK- UND PNEUMATIKSYSTEME
F12655-HL, ELEKTRONISCHE SCHIFFSSCHUTZSYSTEME
F12699-HM. SCHIFFSBETRIEBSTECHNIK

F12699-HN. UEBERLEBENSFUEHIGKEIT

F12699-HP, SPEZIALAUSRUESTUNG

F12695-HQ, SCHIFF MIT AUSRUESTUNG UND EINRICHTUNGEN
F12655-HR, UEBUNGSSYSTEME UND AUSRUESTUNG
F12655-HS, INSTANDSETZUNG, TEST & UNTERSTUETZUNG

|
u ]

Duration

0.00

0.00

0.00

0.00

0.500

96.0

Coolers v
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Interface requirements — GEIA 0007 entities (tables)

_ - Entity BF Failure Mode and Reliability Centered

g Maintenance Analysis Data

7w « Entity BH Failure Mode Task Data
e | (S @eenssemnss . Entity BD

« Entity CA Task Requirement Data

(Bl e s Pl s e v D
T - Entity CB Subtask Requirement Narrative Data

+ Entity CN Maintenance Procedure Inventory Data

e et - Entity CO Maintenance Procedure Task Sequence
Data
(1o Masbiirne Posiedors it Sameeck D [

R e s o S s  Entity HA Item Identification Data
| « Entity HD Item Unit of Measure Issue Price Data

I'-l_:-=r Fasw Wnoe Tosk Doty

B « Entity HG Part Application Provisioning Data
e « Entity XA End Item Acronym Code Data

« Entity XB Logistics Support Analysis Control
@ oo etsoner e o Number Indentured Item Data

Zwrar: roce 1
s CeasTid oA

s 14.05.2024



Opus Suite Connect — GEIA-STD-0007

Entity Entity Code Element Name DATA ATTRIBUTE / ELEMENT NAME SHORT NAME STATUS

Entity XA |XA End Item Acronym Code Data End Item Acronym Code eiac SUPPORTED

Entity XA |XA End Item Acronym Code Data Logistics Support Analysis Control Number Structure Icnstr SUPPORTED

Entity XA [XA End Item Acronym Code Data Contract Number contrno SUPPORTED

Entity XB  |XB Logistics Support Analysis Control Number Indentured Item Data Logistics Support Analysis Control Number Icn SUPPORTED

Entity XB  |XB Logistics Support Analysis Control Number Indentured Item Data Logistics Support Analysis Control Number Type lcntype SUPPORTED

Entity XB  |XB Logistics Support Analysis Control Number Indentured Item Data Logistics Support Analysis Control Number Indenture Code Icnidcd SUPPORTED

Entity XB  |XB Logistics Support Analysis Control Number Indentured Item Data Logistics Support Analysis Control Number Nomenclature Icnnomen SUPPORTED

Entity BA |BA Reliability Availability and Maintainability Characteristics Data Wearout Life wearoutl UNDER CONSIDERATION
Entity BA BA Reliability Availability and Maintainability Characteristics Data Wearout Life Measurement Base weartlmb UNDER CONSIDERATION
Entity BF BF Failure Mode and Reliability Centered Maintenance Analysis Data Failure Mode Indicator fmindctr SUPPORTED

Entity BF BF Failure Mode and Reliability Centered Maintenance Analysis Data Engineering Failure Mode Mean Time Between Failure efmmtbf PLANNED

Entity BF BF Failure Mode and Reliability Centered Maintenance Analysis Data efmtbfmb PLANNED

Entity BF BF Failure Mode and Reliability Centered Maintenance Analysis Data fmclass UNDER CONSIDERATION
Entity BH BH Failure Mode Task Data Task Type tasktype PLANNED

Entity CA |CA Task Requirement Data Task Code taskcode SUPPORTED

Entity CA [CA Task Requirement Data Task Identification taskid SUPPORTED

Entity CA |CA Task Requirement Data prdmnelt PLANNED

Entity CA |CA Task Requirement Data Predicted Mean Man Hours prdmnmhr PLANNED

Entity CA |CA Task Requirement Data Measured Mean Elapsed Time msdmnelt PLANNED

Entity CA [CA Task Requirement Data Measured Mean Man Hours msdmnmhr  |SUPPORTED

Entity CB CB Subtask Requirement Narrative Data Subtask Number subtano SUPPORTED

Entity CB CB Subtask Requirement Narrative Data Element Indicator elind UNDER CONSIDERATION
Fntity CR ICR Sithtack Reariirament Narrative Nata Sithtack Nacerintinn ciihtdecr SIIPPORTFN

14.05.2024




Opus Suite Connect — GEIA-STD-0007

Entity Code Element Name

DATA ATTRIBUTE / ELEMENT NAME

SHORT NAME STATUS

Entity CB CB Subtask Requirement Narrative Data Subtask Description subtdesc SUPPORTED

EntityCB  [CB Subtask Requirement Narrative Data Subtask Identification subtaid SUPPORTED

EntityCB  [CB Subtask Requirement Narrative Subtask Mean Minute Elapsed Time subtmmet SUPPORTED

Entity CN  [CN Maintenance Procedure Inventory Data Maintenance Procedure Identifier mtpridtf PLANNED

Entity CN [CN Maintenance Procedure Inventory Data Maintenance Procedure Maintenance Interval mtprmtin PLANNED

Entity CN [CN Maintenance Procedure Inventory Data Maintenance Procedure Maintenance Interval Measurement Base prmimb PLANNED

Entity CN CN Maintenance Procedure Inventory Data Maintenance Procedure Task Type PLANNED

Entity CO |CO Maintenance Procedure Task Sequence Data Task Sequence Number PLANNED

Entity CO |CO Maintenance Procedure Task Sequence Data Referenced Alternate Logistics Support Ana PLANNED

Entity CO |CO Maintenance Procedure Task Sequence Data Referenced End Item Acron PLANNED

Entity CO |CO Maintenance Procedure Task Sequence Data Referenced Logia PLANNED

Entity CO [CO Maintenance Procedure Task Sequence Data PLANNED

Entity CO |CO Maintenance Procedure Task Sequence Data SUPPORTED

Entity HA  |HA Item Identification Data itemname SUPPORTED

Entity HA  |HA Item Identification Data ril UNDER CONSIDERATION
Entity HA  |HA Item Identification Data ui PLANNED

Entity HA  [HA Item Identification Data um PLANNED

Entity HA  [HA Item Identification Data itmclosp UNDER CONSIDERATION
Entity HA  |HA Item Identification Data Unit of Issue Conversion Factor uiccnvsf PLANNED

Entity HA  |HA Item Identification Data Reference Number refno SUPPORTED

Entity HA  |HA Item Identification Data Item Name itemname SUPPORTED

Entity HG  |HG Part Application Provisioning Data Line Replaceable Unit Iru UNDER CONSIDERATION
Entity HG  |HG Part Application Provisioning Data Item Category Code icc UNDER CONSIDERATION
Entity HG  |HG Part Application Provisioning Data Quantity per Assembly gpa SUPPORTED

Entity HD HD Item Unit of Measure Issue Price Data Price Type Selection prctypsl PLANNED |
Entity HD [HD Item Unit of Measure Issue Price Data Unit Price unitprc SUP1>éR652024




OPUS10 model populated from LSA data

Table Source entity Ve
Product PID XA .
Failure REPAB HA .
Product DESCR XA FailureRate FRID br Product, Variants & Breakdown
BreakdownElement BEID XB FailureRate oPID BE
BreakdownElement DESCR XB :
FailureRate FRT BF

BreakdownElement ATYPE XB Repair FRID BH Item & Item StrUCture
BreakdownElement REPL XB Repair MAID BH
ProductVariant PVID XC Task TID CA PrOdUCt Reallzatlon
ProductVariant BPID XA Task DESCR CA
ProductVariant DESCR XC Task TYPE CA
ProductBreakdown PVID XF Task DURN CA
ProductBreakdown BDSID XF MaintenanceActivity MAID CA
ProductBreakdown BDMID XF CA 1
ProductBreakdown QTYPM XF MaintenanceActivityContent MAID CB Fa I I u reS
ProductBreakdown TID cA cA (|D Rates Repair)
ProductRealization PVID HO MaintenanceActivityContent COID CB ) )
ProductRealization BDEID HO CA
ProductRealization 11D HO MaintenanceActivityContent SMAID CB
ltem 11D HA TaskPackage TPID CA
Item DESCR HA CA 1 1
em o A TaskPackageContent & Preventive Maintenance

CA
Itemstructure D X8 TaskPackageContent TID CcB (PIanS, SChedUIev IntervaIS)
ItemStructure MID XB

CA
ItemStructure QTYPM XB TaskBreakdown _— B
ItemStructure REPL XB an
Ea?:ure ;F;ISDCR ::Z TaskBreakdown SEQ CB . e e
aiure A Maintenance Activities
Failure BDEID BF TaskBreakdown SUTID CB
Failure 11D BF

CA

HG TaskBreakdown DURN CB TaSk PaCkage & TaSk

Failure REPAB HA cA
FailureRate FRID BF SubTaskType SUTID CB
e o o Subtas ST ce Task Breakdown w/ Subtasks
FailureRate FRT BF PMPlan BDEID XB
Repair FRID BH PMPlan 1ID HG
Repair MAID BH PMSchedule PMID cv
Task TID CA PMSchedule SEQ cv
Task DESCR CA PMSchedule MAID cv
Task TYPE CA PMiInterval PMID cv

Task DURN CA PMinterval SEQ cv 14052024

MaintenanceActivity MAID CA PMinterval OPID cv



 An overall model and a phased model
CATLOC transfers cost to GAF cost structure

* Results contribute periodically to system design report

« ©6-monthly LCC reports to contracting agency BAAINBw

Opus Suite use
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Phased model = transferred to GeMoD cost structure

Phases
PHID PHFMN PHTIM PHDIR PHMOE | PHMIM | PHMAX (MOTE
Phase Phase file name Phase Phase Phase | Phase | Phase | User
identifier start spares MoE |minimal |maximal | note
time direction MaoE MaoE

[Years]
=00 |<UNMRESTRICTED=| <A>

111 Phase 0 - 2023.0.0pi 0.0 [ INCREASING FIRT 0.95 0.95
2[2 FOC - 2023 .0.opi 70| INCREASING FIRT 0.95 0.95
13(3 20C-2023.0.0pi 8.0 INCREASING FIRT 0.95 0.95
44 30C-2023.0.0pi 9.0 [ INCREASING FIRT 0.95 0.95
5|5 40C-2023.0.0pi 10,0 | INCREASING FIRT
6|6 FOCaD -2023.0.opi 37.0 | DECREASING FIRT 0.95 0.95
- 7|7 20CaD - 2023.0.0pi 38,0 | DECREASING FIRT 0.95 0.95
" 8|8 30CaD - 2023.0.0pi 39.0 FIRT 0.95 0.95
919 40CaD - 2023.0.opi 400 | DECREASING FIRT 0.95 0,95
0000 | 1.1.4 ERSATZTEILERSTBEDARF, CIID + CIIP +CIIR
] 322 EVG /AT, CNDD + CMNOD + CNDP =+ CNOP (discardables + partially repairables: consumption + reordering costs)

324 MATERIALLAGERUNG, CMSD + CNSP + CNSR (discardables, partially repairables, repairables)

g
- g
P:_

331 AURERPLANMARIGE INSTANDHALTUNG, CNCP + CNCR + CNCS repairables, partially repairables, systems)

33.2 PLANMARIGE INSTAMDHALTUNG, CNPP + CNPR + CNPS jrepairables, partially repairables, systems)

T

3.4 VERKEHR UND TRANSPORT, CNTD = CNTP + CNTR + CNTS

YEAR2027, Results for Year 2027
YEAR2028, Results for Year 2028
YEAR2029, Results for Year 2029
YEAR2030, Results for Year 2030
YEAR2031, Results for Year 2031
YEAR2032, Results for Year 2032
YEAR2033, Results for Year 2033
YEAR2034, Results for Year 2034
YEAR2035, Results for Year 2035
YEARZ2036, Results for Year 2036
YEARZ2037, Results for Year 2037
YEAR2044, Results for Year 2044
YEAR2045, Results for Year 2045
YEAR2046, Results for Year 2046

EAR2047, Results for Year 2047
YEAR2048, Results for Year 2048
YEAR2049, Results for Year 2049
YEAR2050, Results for Year 2050
YEAR2051, Results for Year 2051
YEAR2052, Results for Year 2052
YEAR2053, Results for Year 2053
YEAR2054, Results for Year 2054
YEAR2055, Results for Year 2055
YEAR2056, Results for Year 2056
YEAR2057, Results for Year 2057
YEAR2058, Results for Year 2058
YEAR2059, Results for Year 2059

>

ed - 202

— YEAR2042, Results for Year 2042
=2 YEAR2043, Results for Year 2043

N

() YEAR2041, Results for Year 2041

-

—| YEAR2040, Results for Year 2040

>

j YEAR2039, Results for Year 2039

—_—

N
8 YEAR2038, Results for Year 2038
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Contribution of LCC to System Design Proces

System Description < Model Object Identifier MOI
Subsystem is part of the F126 LCC model in OPUS10

» LCCM contribution = observation of anomality of the subsystem within the overall LCC model:
«  Bottlenecks (Availability ®)
. Large spares requirements, e.g. circulation reserve on board
«  Significantly high resource utilization, esp. Maintenance personell on board
«  Significantly high failure rates or item demand rates
. Preventive maintenance plan that does not fit to operations profile

> Results
«  System adaptation
«  Support System adaptation
Resources, Capabilities (—LOR(A))
. Maintenance adaptation
«  PM, CM, Maintenance Level
*  (no consequence)

14.05.2024



Project practice

Lessons learned, achievements

14.05.2024



Challenges & Lessons Learned

LSA/LCC timing LSA data correctness

Data after subcontracts closed Indenture levels MUST reflect

ILS data from subcontractors run in breakdown correctly

late Breakdown of identical system
components MUST be reflected
LSA works start late identically

Availability of data for LCC modelling

ltems MUST be positioned correctly in
even later

breakdown (accumulations)

Equipment & consumables NOT to be
iIncluded in breakdown

Uom (unit of measure) requires close
attention (AOR, MTBF etc.) 5052004



Sunny side up!

Shipbuilding is systems integration e 8
 Damen integrates >>100°s of subsystems into F126 and land
installations

 |LS F126 needs to handle subsystem data from >>100's of
subsystem suppliers in LSA... processes

» Opus Suite Connect allows for ,industrialized” integration of
subsystem models into overall ship / project LCC model
(OPUS10 / CATLOC)

14.05.2024



F126

Unser gemeinsames Ziel

Thank you for your attention!
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