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Summary

» Rationale
» Space Segment PO cost model approach;
> Model Concepts and levels:

+ System level activities;

+ Sub-system level engineering;

» Industrial Set Up and Sub-Contractors;
» Model graphic interface;
» Future development
»>»Q&A
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Rationale

Project office is a significant slice of a spacecraft industrial cost
(Typical > 20%)
Its weight increases further considering actual Cost at Completion
(schedule delays affect mainly the PO)

$

Importance of estimating the Project Office cost.

Models previously used were based on cost-to-cost relations at system
level

with complexity correction factors

¥

Need of a more detailed parametric model to define a reference
manpower allocation to compare with industrial proposal
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PO Cost Model Approach at a glance

Platform
Contractor experience
Contractor size
S/S complexity
S/S responsible

\

System Level PO Cost Model
« Contractor experience

Average team size

MGMT/PA/En
Contractor size v. 1.0 /PA/ENg
Contractual scheme
Quality level | schedule Model (EL) | Duration
Instruments Small PLs
Contractor experience *« Prime
Contractor size involvement
Consortium complexity | « Overall
Quality level complexity
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System Activities Concept

What influences team size?

Contractual .
Number of Scheme Quality level
large/primary W —
payloads

Number of ‘
small payloads
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P

Platform S/S Engineering Model Concepts &wesa

The S/S engineering team Sub-system 1
sizes should be based on S r—
the total effort required o o
by the design (hours) B
spread over the available 200
S/S time span s0mo -
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Sub-system 2

This data allowed to
establish parametric
relationships for each S/S
between the total hours for
the detailed design of the
S/S and its Complexity
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Platform S/S Engineering Model Concepts \&&“;esa

Total
Nominal
Effort
(hours)

Average
Project Team Size
Optimum

Duration
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Sub Contractors Effect

Effort for the coordination of
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>
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Q the related and not
© Subcontracted activities
© (i.e.10-30% of the nominal
5 Procurement and effort)
u= Requirement . + )
+ engineering effort Additional Effort required at
o (i.e. 5-10% of the prime level in case of Sub
E nominal effort) low expertise and heritage
(i.e. two times the nominal
)
] effort)
2,
o
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One company Two companies:
responsible Prime + Sub
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Subsystem Subcontracted example

Sub-system 3 Engineering Total Hours
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Main Menu

—T — e ;:| 1. The. user is dr.iven through eIem.entary.
Sstmatn Fsin choices covering the Project Office main
cost drivers and modifiers such as:
a. Domain, Orbit type
I b. Payload mass & characteristics

oo O i

s Ce 8 5“ - \I; c. Industrial team structure and
[P PSPPI, ;
N experience
[ o ™

d. Quality level and HW matrix
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Sutai Mosen o T o o 2. The model estimates the dry mass of the
Estimated Total Satelte Dry Mass (PF+pL] [kal[ 5 e platform that provides an extensive
Estinatd hase 00 durtion oontl LS ] o parameter when needed.
et e v R e 3+ The model performs an initial parametric

estimate of the schedule duration to
derive team sizes from man-hours
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PF Complexity

Platform complexity ¢

Fiatiorn catiactr

1. Platform contractor is characterized
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Sub Contractors

Platform Subcontractor @c‘:‘s’ b

Manialadstement: 1

The PrineSub O
represatibeaidny ?&"Fm

Greyed sub-system are directly handled
by the Platform Prime contractor
2. Highlighted sub-systems are

5 st i subcontracted with the followin
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c. Adjustment on the degree of
overlap between the Platform
prime and the sub contractor
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Major Instruments

Instrument #1 G.cm %
Hame et 1. Project Office related to Main
Tuse Dpseal | Worrees| 1 Instruments is also estimated based
Mass Euu\mlﬂuw. 10800 ssign manutasi] o% .
Instrument contractas on:
i st e Moo itk | a. Instrument type, size, design
e et e P T repeat and modularity
o ek gy et S £ b. Instrument contractor
e T . Voo experience and size
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Corprimes ;n'.f-mn’&'ei for @ malor assembly of the ILstrument C. Complexity of the Instrument
Major for a #r critical HW (#.2. Detectors]
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Fo Lawal HE This b MOT astomicaly neopied cheoshg e conTacir sieg 2 The model estimate the Project OffICe
LSl o+ im b EME 0%
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Extimated phase C/0 suration [months| @B ] =~ 3 The model provides an initial estimate
of the schedule duration to determine
Team size as a function of the man-
hours
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Small instruments

Small instruments
Tnstrument 81 ‘Name| [
Prime involvement cF1o%)| ! |cP1G00%) 80
Overall complexity Low (| * o |Hights) 4
Instrument 82 Name|
EA woiB — - 1. The secondary payloads (expected to be small
Overailsomplestly Lowe|ll & | righ ) 2 instruments) are also identified and taken into
Instrument £3 e account to adjust the Prime contractor Project
Eet fa atemi | P (o0%) E[ Office sizing. The main parameters considered
Overall complexity Lowi| * ! migh(s) 3 are:
[Instrument 84 Tame| 3 .
s volve rem| ' lePigmen) [} 2. The level of Prime Contractor involvement
“'""":"’""W T A ) £ a.  CFI: Company Furnished
| Instrument Name|
R il o = Instrument. The effort is limited to
| ot comotunity Lowia)] nuhe ] the I/F management and integration
[instrument 58 ~ame) ] onto the Platform
- T
) - e - y o b CPI: Company Procured Instrument.
Overall complexity Low (1)) 13 fmw 3 X
= = The Prime contractor holds the full
Ptiax vl vt ceren] - : 100 responsibility for the development
Ovorall complonity Lawi| _ | |Hights) 7 i and integration of the Instrument.
/- 3. The complexity of each of the Instruments
Unused
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Results screen
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Further Development

» Recurring Satellites and Constellations PO estimation
capability;

» Class 5 model definition for very early design phases;

» Further develop AIT activities
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Questions?

PO Cost model | H Joumier | 15/04/2014 | Slide 17
ESA UNCLASSIFIED - Releasable to the Public

ICEAA 2014 Professional Development & Training Workshop



