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ESTABLISHMENTS AND FACILITIES

| EUROPE'S g
SPACEPORT

Guaranteeing European
access to space.

ESA Website

Innovating in
space security
and education.

ESA HO [y

Guiding Europe's
activities in space.

ESA ECSAT 0—'—i

Applying space
to daily life.

ESA's window
on the Universe.

ESA ESEC [@zmm

ESA ESTEC
ESA's technical and
research heart.

Europe's hub of
astronaut activity.

ESA ESOC

Where space
missions come alive.

=©®) ESA ESRIN

Keeping watch over
our planet.


https://www.esa.int/About_Us/Corporate_news/ESA_by_Interrail
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BUILDING THE SPACE INFRASTRUCTURE OF THE FUTURE

SUBSYSTEMS
CUBESAT PLATFORMS
SERVICES




HISTORY

SPACEMANIC HAS BUILT A STRONG POSITION IN THE INDUSTRY VIA

Team growth ->
HW and

SW development Development of

subsystems for

Spacemanic established service

following the skCube

success

2017 2021 2022  Built and launched 6 2023 2025
CubeSat o
ESA BIC ALUMNI missions CubeSat Missions
Activities moved to development
Czechia PIONEER

Further CubeSat PROGRAMME

development
Acquisition of
£ )

SPACEMANIC



SUBSYSTEMS

Communication

Power Systems

Command and Data Handling
Navigation

Attitude

Structures

FlatSat

SchoolSat

MURGAS, Antenna Module, SDR

AMUN PSU, RA Solar Panels
EDDIE, DEEP THOUGHT
CELESTE + Antenna
ATTITUDE DUDE, LODESTONE

NEO

1U-16U Structures

Development kit

Educational CubeSat

®
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MARINA CORVUS - IOV

2026 UPCOMING MISSIONS 2027

BRNOSAT RIDESHARE -
AAAAAAAAAA



CORVUS

oU -16U Nanosatellite Platform

A ESA PIONEER PROGRAM
A 1ovin202 7

APPLICATIONS:

In-Orbit Validation Missions

loT and Secure Communication
Telecommunication

Space Debris Monitoring

Earth Observation

Space Weather Monitoring
Defence Applications
Constellations

Too T Joo To Joo Too T o
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BRNOSat

3U Satellite Platform

Launch in 2027 f

Payloads from Brno institutions:
Brno University of Technology
Masaryk University

Brno Observatory and Planetarium

Purpose:
IOV/IOD, scientific measurements, technology demo,
software validation

»
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RIDESHARE

8U Satellite Platform
Launch in 2027 | 2029 | 2031
4U available for payloads

enn npp 3§ nNa& nC r Ken

Payload submission until 31st March 2026

Payload user guide:
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RIDESHARE :

®
y4

SPACEMANIC


https://gitlab.com/spacemanic-public/payload-guide
https://gitlab.com/spacemanic-public/payload-guide
https://gitlab.com/spacemanic-public/payload-guide
https://gitlab.com/spacemanic-public/payload-guide
https://gitlab.com/spacemanic-public/payload-guide

Rideshare flights

GRBBeta on Ariane 6 SpaceX: Transporter payloads L"
=
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ESA & other projects

Collaboration between university and industry

Early -stage developments (TRL 1 to TRL 3)
Check OSIP, local grants and funding opportunities

Advanced developments (TRL 3 to TRL 9)
Check ESA Star, local grants and funding opportunities

The Open Space Innovation Platform (OSIP)

®
y4

SPACEMANIC






SPACEMANIC

TL;DR

O«

The CORVUSplatform and parallel mission practical experience

CORVUS IOV under active development under theESA PioneerProgramme
Spacemanicheritage in CubeSatmissions + best practices from ESA
Balance between NewSpace approach and structured ESA methodologies
Focusing on system engineering, risk management, andgcalability (1-16U)
Legal Constellations, Clean Space& Kahoot

O¢ O« O« O¢ O«

2\0 J 5 NJ| vK X,

CSO, Systems Engineer

Supporting system engineer for CORVUS
SysEngof BRNOsat, EARS

MEng Aerospace Engineering (Systems)

@ University of the West of England, Bristol

558
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SPACEMANIC

Agenda,a.k.aBare Minimum to Build a CubeSat

O« O« O« O¢ O¢ O¢ O¢ O« O« O« O«

Requirements and Verification & Validation (V&V)

Design Definition: Function Tree, Product Tree and other diagrams
Shopping Listb buy or develop

Preparing for the Worst: Failure Detection Isolation and Recovery (FDIR)
Interface Control

Necessary Legal Steps

Mass, Power, Link, Data Storage and AOCS Budgets

Concept of Operations (CONOPS)

Constellations

Clean Space

Q&A, Discussion

20



CubeSat?



SPACEMANIC

CubeSat

O¢ O¢ O« O« O« O¢ O«

Large popularity jump ~2012, then ~2017
Stared as mostly educational projects, but

Found usage in commercial activities as standard matures
Mostly inspired by PC104 industrial computers

PCB stacking

Today's trend are smaller modules integrated not only to
PC104 motherboards
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Inside a CubeSat

C

GRBBeta: internal render MARINA: integration day SPACEMANIC



Integration
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MARINA: integration day

CORVUS: EQM integration
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Environmental Testing

P
MARINA: vibration testing CORVUS: TVAC testing (;__
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Deployer Integration

GRBBeta: deployer integration

GRBBeta: Deployer to Ariane 6 @

SPACEMARNAC



SATELLITE OPERATIONS
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What do | need?
Where to start?

28



SPACEMANIC
System engineering?

0 ECSSE-ST-10C Rev. 1

3 4.1 The system engineering discipline
System engineering is an interdisciplinary approach governing the total technical effort to
transform requirements into a system solution.
A system is an integrated set of elements to accomplish a defined objective. These elements
include hardware, software, firmware, human resources, information, techniques, facilities
services, and other support elements.

o System?

SYSTEM

Inputs — process, f(x), Output
subsystems

29



ECSS Disciplines

ECSS-S-ST-00
System description

ECSS-S-ST-00-01
Glossary of terms

M-10 discipline
Project planning
implementation

M-40 discipline
Configuration ani
information

M-60 discipline
Cost and sc

management

M-80 disciplin

Risk manage!

_|Space product as
branch

Q-10 discipline
Product assurance
management

Q-20 discipline
Quality assurance

Q-30 discipline
Dependability

Q-40 discipline
Safety

Q-60 discipline
EEE components:

Q-70 discipline
Materials, mechan
and processes

Q-80 discipline

—— Software product
assurance

E-20 discipline
|— Electrical and op
engineering

E-30 discipline
Mechanical en

E-40 discipline
Software engin

E-50 discipline
Communication

E-60 discipline

Control engineer

E-70 discipline
—— Ground systems
operations

E-80 discipline
Security

branch

U-10 discipline
Space debris

U-20 discipline
Planetary protection

U-30 discipli

Industrialization,
production and
maintenance branch

1-10 discipline
Industrialization

1-20 discipline
Manufacturing

1-30 discipline

Space situational

1ce, Repair an&

Overhaul (MRO)

(as of March 2025)

SPACEMANIC

Let's consult ECSSThe European Cooperation for Space Standardization)
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|

E-10 discipli

Let's consult ECSS

ECSS-E-ST-10C Rev.1
System engineering
general requirements

141 Active standards + 30 Handbooks “i

SE: 9 Standards + 10 Handbooks (sometimes adoption of ISO) 63
3 ~806 pages of standards (+ Handbooks + noRSE + Datasheets + ICDs...) @

This is overwhelming

O¢ O«

O«

ECSS-E-ST-10-06C
Technical requirements:
specification

ECSS-E-ST-10-09C

The satellite is built out of its components not PDFs and paper oo

"Common sense and engineering intuition" usually works fover.
3 (often, with experience, we realize ECSS is actually right)

O« O«

ECSS-E-ST-10-12C +Corr.
Method for the calculatior
of radiation received and
its effects, and a policy |
design margins

ECSS-E-ST-10-24C
Interface management

ECSS-E-ST-10-24C Rev.1

ECSS-E-AS-11C

Adoption Notice of ISO
16290 - Definition of TR
and their criteria of
assessment

31
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Traditional vs. New Space project milestones

O What is the traditional way? Phases? Reviews?

6 March 2009 Activities

Phase 0 Phase A Phase B Phase C Phase D Phase E Phase F
4.4 Project phasing JVoR PRR
Mission/Function
. SRR [|PDR
4.4.1  Introduction . e
equirements
The life cycle of space projects is typically divided into 7 phases, as follows:
CDR
. Phase 0 - Mission analysis/needs identification Definition 1
. Phase A - Feasibility =
. Phase B - Preliminary Definition Verification I
. Phase C - Detailed Definition AR
ORR
. Phase D - Qualification and Production Production -
. Phase E —Utilization ﬂ, CRR lELR
Utilization
. Phase F - Disposal firr
A typical project life cycle is illustrated in Figure 4-3. bsaosal MCR
isposal
Project phases are closely linked to activities on system and product level.
Depending on the specific circumstances of a project and the acceptance of
involved risk, activities can overlap project phases. Figure 4-3: Typlcal project life cycle

At the conclusion of the major activities and the related project reviews 32
configuration baselines are established (see ECSS-M-ST-40).



SPACEMANIC
Traditional vs. New Space project milestones

0 What do we consider as practically important?
0 Simplification is directly related to required lifetime/reliability

EM Payload(s) + Platform
Testini

Voaw,

ji k-t PDR DP 5 hrl i PDR DP Collocation Meeti ) . . e "
+ Project Kick-off ubmission ollocation Meeting EM Payload Delivery EM TRB Meeting  CDR DP Submission CDR DP Collocation Meeting
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