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Thales Alenia Space Quality approach for New Space SmallSats

The NIMBUS Platform case



La QUALITA nell’AEROSPACE

From Wikipedia:

* “NewSpace, alt. space, and
entrepreneurial space are
umbrella terms for a movement
and philosophy often affiliated
with, but not synonymous with,
an emergent private spaceflight
industry. Specifically, the terms
are used to refer to a community
of relatively new aerospace
companies working to develop
low-cost access to space or
spaceflight technologies and
advocates of low-cost spaceflight
technology and policy.”

In this evolving market also the non “private spaceflight
industries” have to survive. Thales Alenia Space is part of this
evolution.

New Space in a Nutshell
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Nuove frontiere
per I'esplorazione, costi ridotti,
servizi altamente innovativi:
come i piccoli satelliti
modificano lo Spazio
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Smallsat in Space Economy
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Smallsats in Context

Smallsats 2013 — 2022, by Mass Class .
* Why develop smallsats?
Smallsats are significantly more cost effective than larger spacecraft and 3 2 Q
easier to produce, making them better suited for constellations. 3 - o
Constellations, groups of satellites working together as a system, are g |_
enabling new technologies and applications. . 4
: Q
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* What orbits are used? 2 w0 . \/
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The orbit on which a satellite is placed is dependent on the satellite’s S : ©
mission, but the most common orbit for smallsats is Low Earth Orbit (LEO). Fento (010949 T I LT e S
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 Platino is today more than an idea, SAR P/L for the earth observation

* We're designing the future to IRIDE constellation

HOMEPAGE .+~ SCIENZE DELLATERRA -

VERSO IL LANCIO DEI PRIMI DUE MINISATELLITI PLATINO-1 E
PLATINO-2

HOMEPAGE + COMUNICAZIONE + COMUNICATISTAMPA »

FIRMATI | CONTRATTI TRA LASI E LEONARDO PER | PAYLOAD DELLE
PROSSIME MISSIONI PLATINO PER LOSSERVAZIONE DELLA TERRA
CON MINISATELLITI

‘@ SpacEconomy 360

Pnrr, via ai contratti Asi per Thales
Alenia Space e Avio

> Industria Spaziale
Condividi questo articolo f in ® &
Per Tas I'appalto complessivo vale 142 mlioni di cui 112 per 6 satelliti
Sar e 30 per un satellite ottico. Avio porta a casa una commessa da
55 milioni per la progettazione e lo sviluppo del Multi-Purpose

Green Engine per le future applicazioni di In-Orbit Servicing e di
Space Logistics

Paolo Marelli

Politecnico

di Torino

ldeas Land in Thales Alenia

Space ltaly
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GRAN SASSO
SCIENCE INSTITUTE

SCHOOL OF AQVANCED STUGES

IRIDE Nimbus

NUSES

a pal Khﬁ wder for s had)r\g tmphyscal
signals of
seismic origin irom soacc

/Il IRIDE is an end-to-end system made up of a set of sub-constellations of
LEO satellites (Upstream Segment), the operational infrastructure on the
ground (Downstream Segment) and services intended for the Italian
Public Administration (Service Segment). Based on a number of different
sensing instruments and technologies, the IRIS constellation will be one

ROBERTO ALOISIO

OASIS-NUSES of a kind; ranges from microwave imaging (using Synthetic Aperture
« Mission objective is to develop two scientific payload pathfinders Radar, SAR), to optical imaging at various spatial resolutions (from high
(Terzina and Ziré) for studying astrophysical neutrinos and to medium resolution) and in different frequency ranges, from
electromagnetic signals of seismic origin. panchromatic, to multispectral, to hyperspectral, to infrared bands.
* TERZINA, a new optical telescope concept for astrophysical neutrinos, I TAS are participating in IRIDE Projects providing SAR and Optical Satellites in the
combines atmospheric Cherenkov light observation and the use of Silicon Upstream Segment
Photomultipliers (SiPMs), for the detection of high energy neutrinos and
cosmic rays.
ST T e Q0O |-
* ZIRE, also using SiPM technology, is devoted to flux measurements of cosmic HE Wk N =

electrons, protons and light nuclei with energies spanning from few to
hundreds of MeVs, but also operating as X and gamma ray telescope in the
MeV energy range. A Low Energy Module (LEM) is specifically designed to
lower the detection threshold for electrons down to hundreds of keV. It will
also include the study of space weather phenomena and the hunting for
possible correlations of the electron and proton fluxes with seismic activities - "o.mcosmmz.on:smmmz ITREIANR 1 CHUTEET
through magnetosphere-ionosphere-lithosphere coupling (MILC) phenomena. "

New SmallSats in TAS
OASIS/NUSES & IRIDE

NIMBUS P/F Based Satellites
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* Thales Alenia Space proposes an innovative New Space solution,
based on the modular NIMBUS (New Italian Micro BUS) platform
architecture, built by standard trays, all having the same base-shape
and customized depending on their functions

 NIMBUS is a mini multi-application platform developed by TAS in Italy
to respond to the international market opportunities as well as to the
Institutional initiatives;

* The standard platform accommodates the avionic, communication,
power, propulsion, thermal control subsystems, and it is compatible
with different payload instrument , ready to satisfy the various
mission needs

Nimbus — the new Platform
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Constraints Countermeasures

Tailored
Requirements

Agility (E6/Q6)

Trade-off
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Full PA requirements
covering
all types of missions

Reduced requirements
and deliverables

Creation of PA
Requirements
adapted to mission
need with accepted
risk

PA Requirements adjusted

to mission need
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HIGH-END MISSIONS MEDIUM-END MISSIONS

Mat&Proc

EXTENDED SET
(ECSS)

SIMPLIFIED SET ((,K,
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PA requirements f
Medium-End Missions

Radiation

Simplification of PA Req.
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e Less formalism : priority is given
to WHAT

e Less intrusive in organisation of
Quality activities and supplier

Medium End follow up
e Qualification test performed at

Missions unit or higher level

e Use of commercial standards
(M&P & COTS) with lighter
justification

16/05/2023

Not referenced

< J oy .
I By R
= . ' ] vd &Y Politecnico
alcq alcq S \\"n-::““.‘.::;:.w di Torino
S
Agsachxriors Hallass Cabea Gualky
Saltcre AosMace

Associazions taliana Cultura Qual i

o ot
uuuuuuuuuu =

Simplification of PA

Requirements drivers
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E6 approach

Drumbeat engineering activities, take decisions at the right level, atf the right fime

Lean

Engineering Ta rgets
/// #LEAN ENGINEERING IS WHAT WE DO
El E6 « Team work: One Team Spirit created
VIA THE SIX PILLARS (E6) v Deliverables Drumbeat Engmeernd  with mindset focused on
I E1. Deliverables Management Management Performance improvements

* Design-to-Cost and Design-to-
Manufacturing management

KPI’s oriented

' * Implement robust Daily
Performance rituals

I E2. Performance KPls EZ

) Vlsual
/ E3. Problem Solving Management
I/ E4. Standardisation

I E5. Skills & Qualification _ V
/ E6. Visual Management -E5 . E3 Based on our THALES basics
Skills Problem * Lean Engineering
& Qualification Solving : e 11 THALES design principles
' = * The 14 Engineering Fundamentals
"""""" E4 4 « Drumbeating activities
Standardisa

tion

Structured methodology, implemented on the shopfloor with the team, and by the team
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Q6 approach

Drumbeat activities around the production, take decisions at the right level, at the right time, by therighf R&rson
Data

/// EXCELLENCE IN MANUFACTURING Ql
VIA THE SIX FUNDAMENTALS (Q6) Y Deliverables Q6
Ma nagement Drumbeat Manul}:zruring Ta rgets
/ Q1. Quality Gates and Feedback-Loops
I Q2. Performance KPIs V I QZ * Team work: One Team Spirit created
isua i ;
: KPI with mindset focused on
I Q3. Problem Solving Management } s Performance improvements
I' Q4. Standardisation * Drumbeat activities around the

production (manufacturing, AlT, ...)
* Implement robust Daily

/ Q5. Qualification, Process /people

6. Visual Management Q5 Q3 Performance rituals
Qualification, Problem
Process /people Solving
Based on our basics
........... Q4 A
Standardisa * Lean Manufacturing
tion * Drumbeating activities

Structured methodology, implemented on the shopfloor with the team, and by the team
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