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Challenge

Evaluate cost
effects of design
changes in a space
industry project.
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Target

Valid and transparent
cost estimation
considering all
relevant cost effects
including hardware
and software cost.


Presenter Notes
Presentation Notes
Introduction�
Typically, the phrase design to cost on new equipment is often misleading due to the fact, that only equipment (hardware) cost is the focus of interest. �But what is really new / Is this approach sufficient? Design to cost, what kind of cost? Does design to cost envelopes all efforts needed? �What about new hardware production and development cost incl. prototyping? Or cost for updated quality requirements? And what about Software cost?
To address all the different issues in a design to cost project the following basic decisions are necessary.
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A 4

Design to Cost Struggle

Usable data?

Reasonable detail level?
Affected cost elements?
Suitable methods & tools?

A 4
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Target

Valid and transparent
cost estimation
considering all
relevant cost effects
including hardware
and software cost.


Presenter Notes
Presentation Notes

Using the right tool (s) which interacts completely with one another

we want to present a possibility to use our software tools to tackle this kond of challenge
Leading: parametric model 
Supported by a bottom up tool 
Supported by a third tool


Redesign

Modification of an antenna system of a TV satellite payload module.
* new / redesigned hardware components
 different software protocols
* integration into the payload module

Design to cost approach

Adjusting an existing parametric model of the TV satellite payload module.
e restructuring of WBS
» addressing differences to old design
e supporting parametric model with other estimation methods
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Presenter Notes
Presentation Notes
as part of a satellite study a TV satellite payload module is redesigned including the following modifications …

addressing differences to old design (hardware and software walk through)

Supporting parametric model with other methods, depending on available data / knowledge can be very valuable
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Presenter Notes
Presentation Notes
WBS updaten – Antenne highlighten
Stichpunkte einfügen
Aces leading
WBS frei anpassbar
Erstmal nur hardware
parametrisch
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Presenter Notes
Presentation Notes
transfer single components or whole structure
detailed calculation for selected parts
total cost overwiew r5emains visible/traceable
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Presenter Notes
Presentation Notes
transfer single components or whole structure
detailed calculation for selected parts
total cost overwiew r5emains visible/traceable
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Presenter Notes
Presentation Notes
estimating parameters with multidemsional regression analysis based on existing/historical data


Project Status

* hardware configuration \/

What else?

software modification
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4cost-aces uses the HIPO (Hierarchy Input Processing Output)
method to structure software cost like hardware.

Advantages of HIPO

e software language and methods independent
 usability at every design step (rough, very early phase, using the software-assistant (SW Expert))

* one box of a software-structure (WBS) may represent a function, an object or summation of objects
within a software-program
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Consider Software Modifications (adjust or add)

3) =]

i

I

Referenz Datenbank / Reference database
Referenz Komponenten Produktion ! Index reference components Production
Referenz Entwicklungs Umgebung / Index reference Development Environment]
Referenz Software Module / software referenz modules
20010000 - Einsatzbereich Standard/Industrieware / standard guality/indust
20020000 - Einsatzbereich Militdr / Medizin/ military/medical environment
20030000 - Einsatzbereich / Envircnment Aircraft! Space
[ ] 20030100 - Eingabe Module | input modules
- 20030200 - Interface Module / interface modules
20030300 - Datenbank Module / database modules
20020210 - Nutzer / user
20020320 - Rellen ! roles
20030330 - Dokumente / documents (low/medium Level Data)
20030340 - Dokumente / documents (high Level Data)
20030350 - Verknipfung / links
20030360 - Konfiguration / configuration
[} 20030400 - Daten Transfer/ data transfer
- 20030500 - Berechnungs Module / calculation modules

[ ] 20030600 - Ausgabe Module / cutput modules /

[Moduldes apton |

{ alterm

lons [ procedures / methods Low !Mcdium! High Very high Interface
ields / signals) Low |Medium| High Very high Conversion
L functionalities Low [Medium| High Veryhigh |[=| Time-critical
lexity of this component Low [Medil-l'I! High  Very high ap
design within the module Lowr I_Medi..m_l High  Very high New
[Weorking enviranment / requiremerts |
n within this Task Low [Medium| High Very high
lants / Working environment Low [_Medium| High  Very high
biirements Low |Medium| High Very high —— ]
[ ] Selection of par]

"l

)

% Purchased

| €3 |configuration [PsIE

-

Integration-Index Softw. .. Design-complexity Soft. .. Fauh Probability in %

2 g } 'ijlwzle’pmrfr:al»arl ) 'Ne_w Da_'v\
[P 3.5199 o 1310 (Gl 0.003 | |yl 1.000 | & »

17| [ A 6 (& 12 [ms| 024am (G 0,095 (@)
et ke de e et =Ll Ec RS Dk St Loede tev Eokbes! BTl of e tew s il SRS Dl o
616 [Ge 616 G 916 (G| 1116 (G 117 (@) »

)

Reference Database

/

Software Expert

\_

/

\_

Parameter Setting

© 2022 4cost GmbH. Nur fiir den internen Gebrauch bestimmt. Weitergabe an Dritte nur mit Zustimmung der 4cost GmbH.

4cost


Presenter Notes
Presentation Notes
11 und 12 auf eine Folie mit 3 Modellierungswegen (addiung u. adjusting zusammenfassen), 


Project Status

* hardware configuration v

e software configuration v

What else?

integration and test
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 hardware to hardware

e software to software

e software to hardware
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Diate start concept/design Date start design Date start coding/test/validation
D 106 |Gl 206 |Gl 1206
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PROJECT - Payload Module TV- Mission
1.1 [1x] Payload Module TV- Mission
111 [1x] Receive Section
1111 [1x] LA Assy
T 11111 [1x] LNA
| 1.1.1.1.2 [1x] LM& Gehduse
&F & 11113 [nfa] I&T
&T 1.1.1.2 [8x] DOCON
& 1113 [4x] MUX
{5 1.1.14 [1x] Wave Guide Assy
& 1115 [36x] Coax Switches
& 1.1.16 [2x] Input Filter
{5 1.1.1.7 [2x] Test couplers
W 1118 [nja] Modull Receive Software
[«fd PEERE] [n/a] 8T
F@l 112 [1x] Transmit Section

Lot o 1121 [40x] EPC and LCAMP (MPM)
1 1122 [40x] TWT

£
£

{5 1133 [80x] Filter, Switches, Combiner Assembly
{5 11231 [0,4x] ‘Wave guide Switch
[} 11232 [0,0%] Output Diplexer
[} 11233 [0,1%] oMUX
[} 11234 [0,0%] Test couplers
[} 1124 [40x] Isolator
o 1135 [nja]l Modul 1 Transmit Software
B 11251 [nfa]l Modull
W 11252 [n/a] Modul2
OE@MA 1126 [nfal  1&T
1.1.3 [1x] RF Harness
E & 114 [1x] Antenna Subsystems
] 1141 [1x] Ry Antenna
11411 [1x] Reflectors
1.1.4.1.2 [2x] Feeds
1.1.4.1.3 [1x] Support Structure RX
¢ 1.14.14 [nfa]l I&T
1142 [1x] Tx Antenna
1.1.4.2.1 [2x] Reflectors
11422 [2x] Feeds
1.1.4.2.3 [1x] Hold Down, Gimbal & Release Mechanism Reflector
1.1.4.2341 [4x] Hold Down and Release Mechanism Reflector
1.1.423.2 [2x] Deployment Mechanism Reflector
1.1.4.233 [4x] Gimbal Mechanism
E & 1.1.4.234 [1x] Gimbal Ansteuerung
] 1.1.4.24 [2x] Support Structure TX
HF & 11425 [n/al IaT
m iis [n/a] Software application (general)
1.1.5.1 [n/a] Basic SW
1.1.5.2 [n/a] 20030230 - DB Interface
1153 [nfa] 20030300 - database module
1.1.54 [nfa] Application SW
1155 [n/a] BSP + 05

[+ ]
SGHOENEELS

BHBBHM
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« Vibs
4.F erm 1 PROJECT - Payload Module TV- Mission
4 &Frm 11 [1x] Payload Module TV- Mission - 1 Box reference

OFEm 114 [1x] Payload Maodule TV- Mission
LEme 112 [n/al aT
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4cost


Presenter Notes
Presentation Notes
Auf 2 Folien?


4cost- Page1/8 /L
Author: Herberts Schiff PC Managem e nt reports 24.7.2022 “/4COSI
1.1 (wbs no) 37019 485.75 € 26399 441.99€ 19 199 594.18 € 14 419 598.07 €

Payload Module (onginal design,... Grand Total

Production cost analysis
7199847 B2€ 26399441 99€

4707971726 41656252 €

18T Markup
14 075 058,69 € 025€

DManC Overhead

DMatC Prica

Cost driver analysis production

6670868.35€

1.1.1.2.1 EPC and LCAMP (MPM)
307201946 €
1.1.1.1.3 IMUX

2766 217.50 €

Production price / piece

Manufacturing costs HK2 Manufacturing costs HKO

Cost analysis development and software

Hardware development
147204, 73897.19€ 6411553,

Development software
352166.98€ 11408337%95¢€
—

11 058 170.97 €

T&T ot

4 885 61

EngHW DevHW EngSW TotswW
Sensitivity analysis
Chance 20% Safety 74% Risk 6%
(+1- 1% HK2)

19 007 59824 €
(- 1% HK2)
19199 594.18 €

Paint cost (HK2)

19391 580.12 €
(+ 1% HK2)

181661 555.94 €
Minimum {HK2)

19570 43446 €
Maximum (HK2)

© 2022 4cost GmbH. Nur fiir den internen Gebrauch bestimmt.

Payload Module (oniginal dasign.... Grand Total

Cost driver analysis development

1.1.1.5.2 Application SW

7 6503 637.53 €

1.1.1.4.1.1 Reflectors

203971843 €
1.1.1.4.1.2 Feeds

1745893.81€

Cost driver analysis production

6670868.35€
1.1.1.2.1 EPC and LCAMP (MPM)
307201946 €
1.1.1.1.3 IMUX

2766 217.60 €

Weitergabe an Dritte nur mit Zustimmung der 4cost GmbH.

Production price ! piace

4cost- Page1/8
Author: Herberts Sehiff PC Management reports 2572022 [4cost
1.1 (wbs no) 37019 485.75 € 26 399 44199 € 19 199 594.18 € 14 419 598.07 €

Manufacturing costs HK2 Manufacturing costs HKO

Cost driver analysis development

1.1.1.5.2 Application SW
7 503 637.53 €
1.1.1.4.1.1 Reflectors
203971843 €
1.1.1.4.1.2 Feeds

1745893.81 €

Sensitivity analysis

Chance 20% Safety 74% Risk 6%

(+)- 1% HK2)

19007 596.24 €
{-1% HK2)

19189594 18 €
Paint cost (HK2)

19391590.12 €
(+ 1% HK2)

18 661 555.94 €
Minimum (HK2)

19570434 46 €
Maximum (HK2)
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Challenge

Evaluate cost
effects of design
changes in a space
industry project.

Cesa qn?ag
HEsa - cNES
SPACE COST
ENGINEERING
CONFERENCE

A 4

Design to Cost Struggle

Usable data?

Reasonable detail level?
Affected cost elements?
Suitable methods & tools?

A 4

© 2022 4cost GmbH. Nur fiir den internen Gebrauch bestimmt. Weitergabe an Dritte nur mit Zustimmung der 4cost GmbH.

Target

Valid and transparent
cost estimation
considering all
relevant cost effects
including hardware
and software cost.



Challenge > Design to Cost Struggle » Target

Evaluate cost Modify a parametric cost model to Valid and transparent

effects of design consider all redesigns regarding cost estimation

changes in a space hardware, software and integration. considering all

industry project. relevant cost effects
Support by bottom-up calculation or including hardware
regression analysis, depending on and software cost.

available data.

Merge and calibrate whole structure
to one-box model.

Cesa é

cnes

BEesa - cNES

SPACE COST

ENGINEERING 4C05t
CONFERENCE © 2022 4cost GmbH. Nur fiir den internen Gebrauch bestimmt. Weitergabe an Dritte nur mit Zustimmung der 4cost GmbH.



Thank you — please raise your questions!

© 2022 4cost GmbH. Nur fir den internen Gebrauch bestimmt. Weitergabe an Dritte nur mit Zustimmung der 4cost GmbH.
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