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M.I.L.A PLATFORM PRODUCT LINE

/Il Thales Alenia Space: objective to rationalise its platform product lines among FRANCE and ITALY.

/Il Development of M.I.L.A platform product line (European platform product line) fully in line with
Standard EO Platform initiative from ESA, also called “Common PF”.

/1l M.I.L.A encompasses Copernicus, but also other institutional and commercial markets.

/Il Based on a modular and flexible building blocks approach to answer EO satellites missions with
various kinds of payloads (LEO orbits).

/1 MLLLL.A platform product line benefits from Thales Alenia Space background in developing platform
and associated AIT/AIV concept for operational Low Earth Orbiting constellations with a cost effective

approach.

TAS platform product family M.I.L.A™

Multiapplication Innovative and modular plAtform

M I LA @x PL <200 kg/300W PL <500 kg! 1kW PL <12TI4KW
Platform MILA-500 MILA- 1000 MILA- 2000
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M.I.L.A Platform — Product Line Engineering

/1 M.I.LL.APF keys requirements related to variability:

I Define a platform which can accommodate different missions possibly having
conflicting requirements.

I Propose a modularity and flexibility of all subsystems to facilitate the
interchangeable modules from multi-source suppliers.

/1l Product Line Engineering (PLE) approach put in place from the very
beginning of the product definition based on THALES well-established
tool chain for variability management.

I Six Product Reuse Categories identified:
= A - Full-Custom Development
= B - Copy and Modify
= C - Reuse Building Blocks (BBs) catalogue
= D - Reference Architecture and Commonalities (BBS)
= E - Managed variability & derivation process with Customer-specific allowed
= F - Managed variability & derivation process without Customer-specific
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M.l.L.A Platform — Product Line Engineering

I M.ILL.APF currently in
Reuse Category D:

I the product baseline is
composed of a reference
architecture and a set of
building blocks;

I the project architecture
implements the Reference
Architecture and instantiates
the set of building blocks.
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+ Product Policy & Product Plans ( Business, Market)

« Stakeholders Requirements

Product
(=Domain)
Assets

Projects
(= Applications

Customer and project
Stakeholders
Requirements
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M.I.L.A Platform — Variability Management

/Il To master the large variability and scalability of sub-systems between application missions and
double source concept: definition of specific features.

/i Cover the variability and scalability of the MILA PF product line which can be seen as:

I A function or equipment systematically implemented

I A function or equipment may be implemented or not

I A function or equipment may be implemented with different sources

I Afunction or equipment may be implemented with different performances

I A function or equipment may be implemented with different sizing

= Mandatory feature
=>» Optional feature

=> Alternative feature
=> Alternative feature

=>» Alternative feature

/1l To maintain the coherency between the possible functioning points within the product range, specifics
dependencies, attributes and constraints have been defined.

I Dependencies
I Attributes

I Constraints
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. establish relationships between features crossing features hierarchy

: specify discrete values, parameters, ...

. specify restrictions, authorized ranges for an attribute, ...
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M.I.L.A Platform — Variability Management

/il PLE process

implementation

Product Requirements mapping

Reql ... Featurec

/ Based on most recent and
tooled Product Line
Engineering approach
already used in Thales
Alenia Space.

Req2 The gainshall be 10 Low Perf
+ Vqriqb""y Mngf infegrdﬁon Req3 The gainshall be 20 High Perf

Req4 Whengainis20..... High Perf

Req5 ... Featurea

REQUIREMENT VARIABILITY

Configuration:
« . ope ” 7 Fealurea
I/ Orthogonal Var|ab|||ty MANAGEMENT *—(e)—o MAN]%GCEI?AENT - 2 reakras [ « | RN
management concept to TOOL . @ LowPer
. T (e.g. Doors) (e.g. Pure::Variants) T
define separately variability 2

models and engineering
data (requirement, models,

....) which support variation
Reql

mnteandtoeaecethe  @| W& | Real .. Reql ...

points and to ease the = =

. . . . . Req2 The gainshallbe 10 Reg2 et

instantiation of engineering Req3 Req3 The gainshall be 20 Req3  The gainshall be 20

da‘ta for the m|SS|OnS Reqd Req4 Whengainis20..... Req4 Whengainis20.....

e Req5 ... Sred
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The generic product lines specification (TRD

and units specs) are managed by the

product lines.

Application missions specifications (TRD and
units specs) are instantiated from generic

specification (automatic tool)

Additional specific PF specs are managed by
Mission program.

Same process applied for the architecture,
and generic IVVQ assets
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M.I.L.A Platform / Application Missions - Assets flow

Platform Product Line

Product policy
& product
plans &
Stakeholders
Regs.

Generic
TRD M.I.L.A PF

Equipment
Specification

Contribution
(derivation)

Application Program
B2CD

Application program
system (SRD)

Application program
Platform (URD)

Application program
PF Spec
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Derivation
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M.I.L.A Platform — AOCS S/S Variability

IDLE SAFE NOM THRUST AOCS
‘ ‘ UNITS
IDLE RATE ‘ ~‘ ATTITUDE ‘ CRUISE (- LiQuid
INIT
o,
Bdot ) Bdot )
Gyro+thr ) BBQ )
ELECTRICAL
XXX Variability (exclusion for a given functionality) Conf.1 Nms

Option (combinations are possible)

Conf.x Nms

i

( Conf1Am’ )

Integrated Receiver

Conf.y Am?

GNSS

antenna

@ Variability in quantity (scalability)
Variability as alternate function (exclusion for a given functionality)
Option
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M.l.L.A Platform — Product line requirement assets (Example :TRD EPS S/S)

F EPS
4 1 pCOU
4 Y Bus
4 %% (F) Mono
& (F) BTA 9
& F) BTA &
4 ¥ (F) Dual
7 F APS
4 ¥ F) PWR_Conditioning
& F S3R
& F MPPT
4 ¥ (F) PWR_Distribution
! LCL
? (F) DMD_SA
? (F) Launch_OFF
F) Passivation
F) SADM
& [F) Slip_Ring
& (F) Twist_Capsule

h b
ongll pEc

[ PUID

o | Variability

o | Text and Heading
h=d

Fi 3.2 Power Buses

[MILA-GEN-PF-TRD- The EPS shall provide one Unregulated 28V BUS in the range [23 - 38] V (TBC).
EPS-REQ-DDO5 a]

HThe Max consumptions the BUS shall withstand to are:

Fi- <MAX_BUS_CONS> W in "Nominal modes” @ Vbus = 30V (TBC)

M. <SAFE_MODE_CONS=> W in "Safe mode(s)" @ Vbus < 30V (TBC)
HNote » <MAX_BUS_CONS> and <SAFE_MODE_CONS> are defined in §11

[MILA-GEN-PF-TRD- The EPS shall provide two BUSES.
EPS-REQ-0006 a]

Hone Unregulated 50V BUS1 in the range [43 - 67] V (TBC).

Hone Requlated 28V BUS2, 28 £ TBD V

EThe consumptions the BUS1 shall withstand to are:

Fi- <MAX_BUS1_CONS> W in "Nominal modes” @ Vbus = 32V (TBC)

Fi- <SAFE_MODE_CONS> W in "Safe mode(s)” @ Vbus < 32V (TBC)
EThe Max consumption the BUS2 shall withstand to is:

M. <max_BUS2_CONS> W (TBC)

HBus1 to BUS?2 efficiency shall be better than 95%.

¥ MonO

¥ puaL
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! Mandatory : “feature” always present in the s/s
¥ Optional : “feature” that could be implemented or not
# Alternative : one and only one “feature” shall be selected

& Or

more than one “feature” can be selected
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M.l.L.A Platform — Product line requirement assets (Example :TRD EPS S/S)

APPLICATION (Project) APPLICATION (Project) requirements

v § F EPS
- REFEREWCE :
4 v ! F PCDU '1)
P Dare :
v 1 ®8us ThalesAIe ia
4 )b F Mone RS e—— p{IEE‘ IssuE ; PAGE :
vié F BTA Ss
LAéP F) BTA 8s
Sl DOORS M.LL.A Platform
17 ® APS derivati Technical Requirement Document
" . erivarion -
4 v ! (F) PWR_Conditicning Paﬂ_4 EPS
V& F SR Instantiation for XXNXKXXX
LAe F) MPPT
4 v 1 F) PWR_Distribution
v 1B LA
] ? F) DMD_SA 3.2 Power Buses
v ? (F) Launch_OFF # Reference [MILA-GEN-PF-TRD-EPS-REQ-0005] EPS Power BUS
4 v Y (F Passivation The EPS shall provide one Unregulated 28V BUS in the range [23 - 38] V (TBC).
? F SADM The Max consumptions the BUS shall withstand to are:
. - A s % <MAX_BUS_CONS=> W in “Nominal modes” @ Vbus = 30V (TBC)
v|& ) Slip_Ring + <SAFE_MODE_CONS> W in “Safe mode(s)" @ Vbus <30V (TBC)
:!“ 2 Twnst_Capsule Verif. meth. Lower Ou:J"A
R
Variant description model
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