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Bulgarian space activities and EU
Lisbon Treaty & Strategy

European Parliament European Commission European Parliament
Resolution on the COM(2016) 705 Resolution Ne 9898/18 on the
European Space policy §| Space Strategy for Europe European Space Program
11/2008 26/10/2016 4/2018
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European Space policy for space

exploration and transfer of results to <« BULGARIAN Space Policy (TBD)
\_the benefit of society and the citizens / |

( )

\ European Space Program /> —R&D and industry applications
( European Space Agency AND the MW e

European Union Agency for the Space +,| body coordinating space matters-
: ¥ research, industrial transfers and

Program - _applications (NA)——— |8
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[ Academia } [NGO and} establishment [ Business }

communities




- [ Europen Space Strategy
Sl priorities:

COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN

L [
PARLIAMENT, THE COUNCIL, THE EUROPEAN ECONOMIC AND SOCEAL
COMMITTEE AND THE COMMITTEE OF THE REGIONS
Space Strategy for Europe

important for Europe

MAXIMISING THE BENEFITS OF SPACE FOR SOCIETY

- ENCOURAGING THE UPTAKE OF SPACE SERVICES AND DATA

- ADVANCING THE EU SPACE PROGRAMMES AND MEETING NEW USER NEEDS
FOSTERING A GLOBALLY COMPETIFIVE AND- INNOVATIVE EUROPEAN SPACE
SECTOR
- SUPPORTING RESEARCH AND INNOVATION AND.DEVELOPMENT OF SKILLS
-+ FOSTERING ENTREPRENEURSHIP AND NEW BUSINESS OPPORTUNITIES "
REINFORCING EUROPE’S AUTONOMY-IN"ACCESSING AND USING SPACE.IN'A
SECURE ANBSAFE ENVIRONMENT S e

- MAINTAINING EUROPE’S AUTONOMOUS ACCESS TO SPACE s s

* ENSURING ACCESS TO RADIO FREQUENCY SPECTRUM e
- * ENSURING THE PROTECTION AND RESILIENCE OF CRITICAL EUROPEAN _.
SPACE INFRASTRUCTURE e 3 5

* REINFORCING SYNERGIES BETWEEN CIVIL AND SECURITY SPACE ACTIVITIES '
STRENGTHENING EUROPE 'S ROLE AS A GLOBAL ACTOR “AND PROMOTING
INFTERNATIONAL COOPERA N
ENSURING EFFECTIVE D__ 'VERY
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Bulgarian Public Support for Space

QF16. How important is it for you that the EU invests further in space exploration?
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QF 18. How impartant do you think it is that Europeans explore Mars in 20 years as part of an international mission?
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Th@ : publ_ic opinion

The public opinion in
Bulgaria supports the most
in the EU the increase of
the EU investments in

space exploration
(see chart A)

in
Bulgaria supports the most
in.~ thes EU_..-the
implementation of long-
term large scale space
“programs e.g. mlssmn to
Mars S
(see chart B) -

EU survey analysis
(‘Eurobarometer’, 2013)



Bulgaria’s Space Heritage

* The first part|C|pat|on of Bulgarian scientists in space research started
in 1969;

REALYS participation in the SMOS Programme, preparing
experiments for the satellites “ ”(IK-8,1972), IK -

12, IK-14, IK-19 and the heavy geophysical rockets VERTICAL - 3, 4, 6
7 10




Bulgaria’s Space Heritage — success stories

Two complete satellite programs: “BULGARIA 1300-I”
“and “METEOR-PRIRODA”
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Bulgaria’s Space Heritage — success stories

Strong Bulgarian hardware and methodology participation in a numerous
un-manned and manned space missions aboard Russian, US, European,
Indian and Japanese space vehicles, providing scientific instrumentation,
data processing, methodologies and other capabilities.. Some examples:




Bulgaria’s Space Heritage — success stories

PHOBOS probe
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Bulgaria’s Space Heritage — the SVET Space
Greenhouse onboard the MIR Orbital Station

llgarian SVET Space Greenhouse
module was

e Nt T

Brassica rapa variety grown
nd tastes its flavour quality




Liulin-5 dosimetric telescope is a part of Matroska-R facility. The
telescope is jointly developed with IMBP, Moscow Russia. Matroska
experiment is a mutual between ESA and Russia and was launched
toward ISS in June 2007. In 2011was moved to Japan Kibo module




SUCCESSFUL STORIES

ISS plasma charging study — OBSTANOVKA
Experiment- on-going
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The ISS’ b3"dy..potent|al
varies ~ and  creates
.undeswed voltage drops
,(there is no ‘Grounding”
in space e




SUCCESSFUL STORIES

TWO Bulgarian R&D cosmonaut space flight
programs implemented — 1979,1988

Developed unique experience and infrastructure in program
management, developed numerous spaceborn and ground instruments
and infrastructure, fundamental sciences and other related areas

pPsrsonal
dose meters

Electramcs fCﬁdesl Jn, automatlon deotlcs QA)I systems
h;gh-speed s'__- Ilte communlqatlons,gaﬁware and:-
, d'éd sys'tems and other'*- e fra._.g;.i_-*‘_:., =



A e TR What is CASTRA?

CASTRA is an independent industry-driven consortia (cluster) of
“high-tech SME’s, academic institutions and other interested
stakeholders with expertise and capacity to jointly develop
technologies, products and services in the aerospace domain and its

applications serving society.

CASTRA’s vision is to promc )
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CASTRA'’s technology R&D and product expertise
examples
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* Space Exploration Governance




SMALL SATELLITE APPLICATIONS OFFER

GREAT POTENTIAL FOR BUSINESS

NANO AND MICROSATELLITE MARKET SIZE, BY APPLICATIONS, 2014-2019 ($MILLION)

_— _ . CAGR
Application | o019 |
! . ! "1 (2014-2019)

1002 1277 1555  177.8 1938

Earth Observation Hnﬂ| 81.1 132.3 206.6 301.5 422.7 555.8 47.0%
Remote Sensing
Boentne Resaarch | 202.7 261.0 3233 379.2 425.2 455.2 17.6%
Biological Experiments| 27.3 40.9 55.5 69.2 76.7 84.1 25.2%
Technology
demonstration and 228.6 274.8 320.5 357.0 384.0 402.3 12.0%
verification
Academic Training | 31.9 44.8 60.7 78.5 96.1 106.1 27 .2%
Reconnaissance | 30.7 39.2 48.5 58.8 68.9 76.9 20.2%

1421.9



Small LEO Satellite ICT system for high-
speed data communication services

Space sector buslnessLtyplcaIIy offers over 400 % .
| Return on Investments over a typlcal 5 year.
| ﬁnvestment cycle |



SME’s can benefit a lot from participating in ESA’s R&D&I

activities in various technology areas
MC€: Million Euro

*includes Third Party Activities

Launchers ]
14.4%, 578.0 M€ Human Spaceflight*

v)
‘ 10.3%, 413.3 M€ Telecom & Integrated

Applications*
8.2%, 330.0 M€

Earth Observation*
21.4%, 861.4 MC

nical budget distributio

Budget 2012
4020.1 M€

Robotic Exploration

¥~ European * ic xplor
Space Agency 3.1%, 123.0 M€

Associated with
General Budget
4.8%, 190.3 M€
Space Situational Awareness

Scientific Programme European Cooperating 0.4%, 15.4 M€

11.9%, 479.7 M€ 5Ba5i;c I;C;;-v'st';:: States Agreement
o ast (ECSA) 0.1%, 5.8 M€

Space Industry offers the highest value added in Europe
and has a typical ROl of 400% over 4-6 years term

20



SOME POSSIBILITIES FOR FUNDING OF
joint R&D and Business Projects |

* EU’s H2020 Program
* INVESTMENT FUNDS (EU, Bulgaria, worldwide)

“EA BRIGHTCAP

VENTLURES

The EU Framewark Programme - 70+ years Entrepreneurs Corporate & Top Schools
for Research and Innovation Europe, USA, Israel Investment

= usiness/Ops Leadershi Selant, ADX. VMware, Honeywall, HP, Stanford
HOR|ZON 2020 s kil Aviaso, Auxionize, ercury, Citigroup, Wi Tal Aviv Unlvarsity
) = nvestiment Banking rancebusinessEius, undview niversily of Warld Econom
=% . " ' Sofia Medical Universit

P ALUMNI

H2020 Programme

“_A 25M Euro Bulgarian I“r'\;ve.stment" |
| 23 Fund (accelerator and early stage):
| for the European LowaslSparaLaunch Pn :__;__ . 5 : partners are WELCOME ' :

Rules of Contest
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"quality
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EU's Earth Observation COPERNICUS and
Global Positioning GALILEO Programs —
drivers for space entrepreneurship

i munic %] \opemicus
' accelerator

' / “t' i R\‘\f “ “A’\ : Apply before 15 September to participate in the 2018 Accelerator

SIGN UP NOW

ntinel satellite network
I-1: Radar's advantage is| its all-
weather:_observing capability, lseem
through ctoud ! /
ulti-wavelength detector‘s
to study principally land changes f

Sentinel-3: Simi to S2, but tuned to
observe ocean properties and behaviour
Sentinel-4: . High-orbi 'ng atmospheric

sensor to give a global perspective on |/~ The Copernicus Accelerator offers a customised business development scheme for 50 visionary start-ups ang
e b,

-~

atmospheric sensor to help monit jr#}‘_

Sentinel-6: Future European name fi
the Jason sea-surface height missi

—__ES 2 1



The Role of Investment Funding for
boosting space startups

Investment v. Business Life Cycle

Idea Start-up Development Growth Maturity Cash flow
e

IPO EOﬁt

B GHTCAP €25M entrepreneur-led, globally-supported,
RI venture capital fund with a focus on companies with

VYENTURES global potential in software and applied engineering

70+ years Entrepreneurs Corporate & Top Schools

Europe, USA, Israel Investment

mf,mraf_:s.mps E-_:ar!r_'_rs.h:p Sela ] VMware, Honeywell, HP, Stanford
Technology Leadership Aviaso, Mercury, Citigroup, Wit Tel Aviv Unlversity
Investment Banking 4 Soundview ;

i 9 Al o g
OPTiM University of World Economy

Sofia Medical University

EXPERIENCE TRACK RECORD ALUMNI

Bulgaria & SEE
+ Silicon Valley, Israel ; ] :
: Help portfolio companies
; with recruitment, global
customer raction, and
futidraising fram US/L VC's.
throughi local partriers

STRATEGY




‘s approach to space: Integration and
operation of small satellite based ICT systems for
| specific business cases




BULGARIAN SPACE BUSINESS SME

INITIATIVES - A Satellite Based Space Debris
Surveillance ICT system

Spacecraft makes
obseaervations of
debris with on-board

sensor

— T

:ﬁ Command files up-
linked tn spacecraft

Platform telemetry
downhmced Imagery from sensor
downlinked to
ground

Spacecraft launched into
| LEO (ideally as auxiliary

“piggyback” payload)

=
| - e
3 B
FY TT&C Station
TT&C Station (Secure)

(Secure) N |E|Elﬁ|ﬁ{_—

User Segment (analyses data, performs orbit
determination. generates s/c tasking etc.)
o — — o

WP3 b B

WP2

WP4 |
v ' J
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OUR APPROACH TO COOPERATION

v IDENTIFY MATCHING /| COMPLIMENTARY BUSINESS
VALUE CHAINS OF INTEREST

v ESTABLISH JOINT R&D AND B2B INTERACTION
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Bulgarian Students Space
Debris Removal Project

Ullﬂ:slir Spﬂll Emgineering hl-urllnn




Bulgarian Students Space Debris
‘Removal Project

* 5 autonomous units
S * Total Mass: ~ 50 kg
; je: ~ 140 m




Flight Profile Optimisation is needed:
Modeling and Simulation




| A journey of a thousand miles begins with a
‘single step - TEZ{T, BRET

(gianli zht xing, shi yu zuxi



http://en.wiktionary.org/wiki/%E5%8D%83%E9%87%8C%E4%B9%8B%E8%A1%8C%EF%BC%8C%E5%A7%8B%E6%96%BC%E8%B6%B3%E4%B8%8B#Mandarin
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