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Satellite market by 2033

.An average of seven tons of satellites will be launched per day over the next 10 years, driven by mega-constellations amid consolidation

»n
Imbalance between the number of satellites and their market value Commercial GEO comsat demand stabilizi

4 Y“GEJ*COI\S(Q“JtIOnS'. . Yearly average in number of satellites
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» « From 2024 to 2033
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15% 6 Space powers
@ 17%

Europe Russia

United States
From 2024 to 2033

a-constellations are Starlink,

x 3 & NOVASPACE

Meorger of Euroconsult Group and
Spaceloc Partnors
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Boom

Orbital altitude not to scale.
Satellite Service providers that also make the busses themselves.
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Boom
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European NeWSp&CG Ecosystem https://terrawatch,substack.com
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El porqué de MASE
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El como - MASE

requirements loop

validation loop
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Temario

T

M1-Space Environment M4- Subsystem Design & Sizing

1.1. INTRODUCTION TO SPACE SYSTEMS AND SECTOR 4.1. PROPULSION SUBSYSTEM

1.2. SPACE ENVIRONMENT & SURVIVABILITY 4.2. THERMAL SUBSYSTEM

1.3. ORBITAL MECHANICS 4.3. POWER SUBSYSTEM AND HARNESS

M2-Space Methodology 4.4. STRUCTURE SUBSYSTEM AND MECHANISMS

2.1. SPACE PROJECT MANAGEMENT 4.5. COMMAND AND DATA HANDLING (C&DH) and

2.2. SPACE MISSION ANALYSIS AND DESIGN COMMUNICATION SUBSYSTEMS

2.3. SPACE SYSTEMS ENGINEERING 4.6. GUIDANCE, NAVIGATION & CONTROL (GNC) SUBSYSTEM
2.4. MODEL - BASED SYSTEMS ENGINEERING 4.7. ATTITUDE AND ORBIT CONTROL SUBSYSTEM (AOCS)
M3- Spacecraft Design & Sizing 4.8. REMOTE SENSING PAYLOADS AND MISSION APPLICATION
3.1. SPACECRAFT SYSTEM CONCURRENT PREDESIGN 4.9. ASSEMBLY, INTEGRATION AND TEST (AIT)

3.2. SPACECRAFT SOFTWARE MS5 - In-Orbit Operations

3.3. SPACECRAFT ELECTRONICS 5.1. GROUND SEGMENT AND OPERATIONS

3.4. PRODUCT ASURANCE / QUALITY ASURANCE 5.2. SPACECRAFT MAINTENANCE, SUPPORT AND DISPOSAL

3.5. RELIABILITY, AVAILABILITY, MAINTAINABILITY, SAFETY (RAMS)
]




Modelo docente

4 i ] )
Teoria ( sesiones )
Caso Asignatura 1 Asignatura 2 Asignatura 23
Conductor \_ - N\
__________ Informe
Final
t 1 (en equipo)

Asignatural Asignatura2 Asignatura 23

\_ /

Trabajo Practico ( en sesion o alumno )
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Objetivo principal MASE : Vision Global del Dominio Espacial

We will

Focus on Remote Sensing Products

(including Weather)

Why we go to ) o
space... along with Communication
Services
we’ll
Start
Here

Tvpes of space missions...
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Objetivo principal MASE : Vision Global de estos 4 pilares

Cliente

Objetivo: Maxima orientacion
necesidades cliente/usurario.

Realmente
entender las
necesidades del
cliente/usuario

Asegurarse de
toda la
eficiencia de la
funcionalidad y
de mision.

=

Tecnologia

Objetivo: Altas prestacionesy
Robustez del sistema

Evaluar
diferentes
alternativas del
sisterna.

Realizar la
Optima
solucion.

)

Obijetivo: Favorable relacion
costo-beneficio en todo el ciclo
de vida.

Economia

Evaluar su

economia. Q

Identificar riesgos
técnicos y

oportunidades.

Competitividad

Objetivo: Fuerte posicién en el
mercado frente a competidores.

J Evaluar

soluciones
competitivas.

schedule performance
Performance Risk
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Objetivo técnico 1:Comprender el ciclo de vida
completo, y sus baselines

Phase B Phase C
F::‘;“‘:y Preliminary Detailed
Definition Definition

Phase 0
Mission

Analysis

Support the
customer in
identifying
their needs;
propose
possible
system
concepts

Finalise the
expression of
needs;
propose
solutions to
meet the
perceived
needs

Establish
system
preliminary
definition for
selected
option;
demonstrate
the solution
meets the
technical
requirements
to schedule,
cost and
organisation
requirements

Establish the
system
detailed
definition;
demonstrate
capability to
meet the
technical
requirements

Phase D
Qualification
and
Production

Finalise the
development
of the
system by
qualification
and
acceptance;
finalise the
preparation
for
operations
and
utilisation

Phase E
: Phase F
Operations / ’
Utilisats Disposal

Support the
launch
campaign;
support
entities in
charge of
operation
and
exploitation;
support
anomaly
investigation

Support the
entity in
charge of
disposal

. =
3.1 System shall consist of... £~ /& \y &
3.2 System shall interface to. =
3.3 System shall provide.... ., . ===/ [ =

— ST
Mission System Functional Design-to
Baseline Baseline Baseline Baseline

<

Build-to As-built As-deployed
Baseline Baseline Baseline
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Objetivo técnico 2 : Comprender iteracion,

recursion y concurrencia entre problema versus
solucion con foco fases 0/A/B

Design
Define the Solution

Manufacturing,
Assembly & Integration,
Verification & Validation

(relative) effort

Realise the Product

v v v v v v
MDR PRR SRR PDR CDR QR

v
FAR

Operation

Disposal
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MISSION
PROBLEM

vague problem statement
/

1. Problem understanding vy [

exploration and simple models <+

2. Analysis by oo

+ exploring multiple propositions (specification + design proposals)
+ exploring decision criteria (by evaluation of proposition feedback) En
+ assessment of propositions against criteria

3. Decision vy
+ review and agree on analysis
+ communicate and document —

ejep juaniynsul

v

uonnjos Buikysnes ou

4. Monitor, verify, validate by

+ measurements and testing
+ 1t of other decisi
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Caso conductor

Los incendios forestales catastroficos son cada vez mas
frecuentes. Cuando el incendio se detecta temprano, es
mas facil tomar decisiones para su control y, de este modo,
se optimiza el uso de los recursos disponibles y se alerta al
publico en general. Dada la importancia del uso de la
tecnologia de teledeteccidn por satélites para el monitoreo
y la preservacidn de los recursos naturales, MASE utilizara
como caso conductor la clasica misidn FireSat.

0V-1 High-Level Operational Concept Graphic [ OV-1] )

- Send Alerts, Location & Video
- Receive Commands

Uplink
Downlink : Antenna

Receive Alerts,
Location & Video

Send Commands &
Control Data Distribution

- : Operator

WS

. Firé Figﬁters

Location and Video
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Informe final

| Mission and user requirements ‘

System properties. Solution free. T
Whatls the system [| Whatare themain ] ' =t 15 the system U What are the What are the
boundary? system capabilities? ; R _ o lighting conditions? [}| product geometries?
Technical Processes m = = = m
What is the . ‘er: ;:es :n o [l wnatarethemain ff mm: ctaﬁr;e;o What is the control
CONOPS? ¥e mission activities? ' structure?
[ Il
| System technical requirements |
System architectures. Development of solutions. T T / \
What s the . Whatis the product What are the What is the system atarefne
operational hazards and failure v system responses in
tree? system parameters? sizing? :
at are the
What are the What are the safety ) What are the What is the data I f
functions? constraints? ey ) system budgets? model? WAL R DT nrorme
Final
Systom desgn (en equipo)
CONCEPTUAL MODEL OF MISSION & SPACECRAFT DESIGN PROCESS
| Propellant )7 \ /
. . [ " Mass |
Thermal !
contral | ) E . - .
Objecives [ [ wission | R L Swewe L e )
e e . T T ]
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55 ;; d\ J:Z | \&\ Co,ﬂ?qus o] L ,,A,":‘(’J ,“E'g[['ﬁ), | ‘." Dry Mass ‘.‘."‘_ ~_.7:'Launch Massl,"‘ 1 SIC Design
Technology — ~ T [ ¢ - L T 4 [ SIC Configuration
Budget | [ Elacx;:a\ ' J —_ Launcher
‘ Instruments Lo Power ’—!;' [ Study > Risk
,,,,,,,,,,, »/ WetMass /| Results Cost
Data / o Simulation

Programmatics
he |
| handing ) Gption

i ] ) J
Products — o ADCS —_— -~ - ===
Operations &

Study level Study
Planning requrements| T | > Ground
Resources systems
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