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klng our Sun and the Hellosphere

Wlth an advanced payload of in-situ
B and remote- -sensing instruments:
e }ar Orbiter will study our sun and
|t$ mteractlons with our solar
-system in unprecedented deta|I

/" NASAIs an important contributor to payload . -
~/ instruments, and it is planned that Selar Orbiter be -
_ launched from Cape Canaveral on Atlas V or Delta IV
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The Solar Orbiter Mission

= Unique combination of remote
sensing and in-situ instruments SOLAR FLARE

on one spacecraft

» Link heliospheric phenomena to
their source regions on the Sun

= Remain in near co-rotation with
the Sun

= Allows the remote sensing
instruments to observe a single
feature on the Sun as it evolves over
one solar rotation

= QObservations out of the ecliptic

plane
= Allows the study of solar
phenomena at latitudes previously
not encountered

It shall not be communicated to any third party without the written consent of Astrium [Ltd/SAS/GmbH].
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he Solar Orbiter Mission

= Solar Orbiter Objectives

ASTRIUM CONFIDENTIAL

_§ = Origins of solar wind plasma and magnetic field
85 = How solar transients drive solar variability
] » How solar eruptions produce energetic particle radiation
~f = How the Solar dynamo works and drives connections between Sun and
2% heliosphere
3 : . i ) radio burst
22 = Remote sensing instrumentation
F = Study surface of the Sun via :
E:‘C: | m ag | N g _escaping electrons . . 3
= 3 . L. ot radio type Il emission @
2% and spectroscopy in X-ray, visible \\t;\:\f{“'
28 and UV wavelengths \i. Ly P
3 = Flares, Coronal Mass Ejections — ‘
b § (CME) UV and X-rays escagisng ions&electronN
22 _— el i IS ¥
&3 = Solar Magnetic Fields o e f g "N
§ § 10 [ 3 . £ oF 3He —.g Sk /\ e
i = In-situ inst tati ﬁ § e e
"28 n SI u InS rumen a |On gbﬂ 515 %ooomyw“\‘ ‘MW',_
+ = Heliospheric magnetic field . i TN o
‘Eg " Part|C|e enVIronment | 6-12 keV (thermal loops) 02‘“‘ Ty T m ‘ a0 20
= H H H 800+ 20-50 ke (HXR footpoints) Mass (AMU)
= Radio emissions " W o 70 7 energetic He energetic electrons
( ™
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Schematic of Science Orbit

/\ Earth GAM A Venus GAM m Science Window

This document and its content is the property of Astrium [Ltd/SAS/GmbH] and is strictly confidential.
It shall not be communicated to any third party without the written consent of Astrium [Ltd/SAS/GmbH].
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The Solar Orbiter Payload AOTRIDM EONFDERTIAS

[ Radio & Plasma Waves ]\ .
[ Heliospheric J

Imaging

Energetic Particles
High Energy, e, p*

Solar Wind
Heavy lons

Magnetic
Field

Spectral
Imaging

X-Ray

[ Energetic Particles J
Imaging

Suprathermal

UV Imaging

1

—

Coronagraphy

[ Radio & Plasma \Waves ]

Polarimetric
Imaging

Energetic Particles
Suprathermal lons

Energetic Particles | |
Solar Wind Low Energy \
Electrons

Solar Wind
Proton Alpha
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Challenges of the Mission

= 37 unobstructed fields of
view

= Stringent EMC
requirements from the
in-situ instruments

= Strict cleanliness
requirements of the
remote sensing
instruments

= Pointing requirements of
the remote sensing
instruments

his document and its content is the property of Astrium [Ltd/SAS/GmbH] and is strictly confidential.
It shall not be communicated to any third party without the written consent of Astrium [Ltd/SAS/GmbH].
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Solar Orbiter Product Tree
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This document and its content is the property of Astrium [Ltd/SAS/GmbH] and is strictly confidential.
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Geo-return Requirements

Geo-return requirements have
been specified by ESA

Cumulative geo-return in France,
Germany, ltaly and UK is to be
<50% with German return limited to
a maximum of 10%, French return
limited to a maximum of 2% and
UK return to be maximised

“Strategic Initiative” to redress the
geo-return of Austria, Denmark,
Finland, Ireland, Norway, Sweden
and Switzerland at Agency level

“Special Measures” to redress the
geo-return of Greece & Portugal

All the space you need
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Country Geo-return

Austria 2.30%
Belgium 4.50%

Czech Republic = 2%
Denmark 3.80%
Finland 2.50%

. I France < 2%
Germany =10%
Greece = 2%
I_II Ireland 2.10%
Italy {see note)

E Luxembourg = 2%
The Netherlands 5.80%
MNonway 4.00%

Bl Fortuga 170%
Spain 12%

m mm| Sweden 5.10%
| Switzerland 4.50%
United Kingdom (see note)
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System System
PDR CDR Launch

[SOLAR ORBITER PROJECT | Solar Orbiter Project Sc le Printed or| Mar-12 ; Data Date: 28-Oct-1

Activity Name | 2011 2012 [ 2013 | 2014 2015 | 2016 2017
[ITFIM[ATM[J[ITATS[O[N| [TF[M[ATM[JI[JIJATS[O[N]D| J[F[M[A[M[J[JITA[S[] [D[I[F[M[A[M]J[I[A[S[O[N[D[J[F[MAMJ[ITA[S[O[N]D| J[F[M[A[MJ[I[A[S[O[N[T [F[M[A[M[J[ITA[S][O]
Solar Orbiter Project Schedule : : : : :

Master Summary Schedule \/ v \/
Programme Milestones H !

System PDR - @ System:PDR
System CDR i @ System CDR
Programme QR ' T & ProgrammeiQR T
Completion of FM integration @ Completion of FM integratign
Programme FAR H @ Ptogramme FAR
Launch H @ Launch
Programme Phases
Ph. B2/1: Consolidation Phase ——— 1. B2/1: Cbnsoiidation Phase
Ph. B2/2: Implementation Phase i i == Ph. BZ2: Implementation Phase ; ; : :

Ph. C: STM, Modules & Units Detailed Design ; : I - - - . 1 Ph. C: STM, Mogules & Units Detailed Design i i i
Ph. D: SC & Modules Qualification ; : ; ; i i = : : : ] Ph. D: SC & Moduges Qualification
Schedule Reserve C—————1 Sthedule Reserve

\|

O

Ph.E:launch Campaign | ¥ A TSP, EdjLaunch Campaign
STM Sequence i '

Service Panel Assembly [ Senwice Pan:el Assembly i

Instrument Panel Assembly I:I Instrumenf Panel Assembly;

Core Structure Assembly [ Core Structiire Assembly

Core Structure Completon [ i) [TUURTTTTTTRYTTY [T 55" Core Siructure Compietion T T T

Mechanical Tests C—3 Mechanical Tejts

Thermal Tests ' [ Thermal Tests

FM Sequence i i i i i i i i i

Service Panel Assembly ; : ; : ; {C——————————1 Service Panel Assefbly

Core Structure Assembly ! i ! i =1 Core Structure Assembly :
Instrument Panel Assembly : : : 1 Instrument Pahel Assembly |

Spacecrat Integration & Initial Reference 1 Spacecraft integration & Initial Reference
Mechanical Campaign i C—23 Meghanical Campaign
Thermal Campaign : : : : : ; : i Thermal Campdign

EMG/MAG Campaign i ; ' i i T i e FTESERIGMAG Gampaign T
Final Reference Tests i i i ! ! i ! i i [ Fihal Reference Tésts

It shall not be communicated to any third party without the written consent of Astrium [Ltd/SAS/GmbH].

This document and its content is the property of Astrium [Ltd/SAS/GmbH] and is strictly confidential.
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Industrialisation Status (1)

§ SubSystem Procurement Status Company

% Antennas Subsystem lead Kicked Off Sener

T Antenna Reflector

3 Assembly Under Negotiation

2 DC-DC converters Under Negotiation

% Ti parts Under Negotiation

g Rotary Joint Under Negotiation

£ MGA - RFA Under Negotiation

- HGA - RF Chain Under Negotiation

2 AOCS Subsystem Lead Kicked Off OHB-Sweden
< Tech support Kicked Oft Tessella

g Reaction wheels Under Negotiation

£ Star tracker Under Negotiation

- IMU Under Negotiation

B Sun sensor Under Negotiation

g AOCS Software Under Negotiation

£ Communications Subsystem Lead At TEB

: DST At TEB

g Data Handling OBC Kicked Off RUAG Sweden
z SSMM Under Negotiation

This document and its content is the property of Astrium [Ltd/SAS/GmbH] and is strictly confidential.
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Industrialisation Status (2)

§§ SubSystem Procurement Status Company
5T ‘Feedthroughs, Doors &
§§ Mechanisms Subsystem lead Kicked Off Sener
g:ﬁ Ti Machining Kicked Off Active Space
§§ Heatshield Subsystem lead Kicked Off TAS-I
g I-Boom Subsystem Lead Under Negotiation
%"g’ Propulsion Subsystem Lead Kicked Off Astrium Ltd, OHB-S
g% Propellant tank Kicked Off MTSP
ég PMD Kicked Off Astrium SAS
gg Solar Array Subsystem Lead Kicked Off Astrium GmbH
“3’% Structure Subsystem Lead Kicked Off RUAG CH
§§ Thermal Subsystem Lead Under Negotiation
23 MLI & EEE Under Negotiation
g% EGSE TMTC SCOE Kicked Off SSBV
25 Power SCOE At TEB
5 § CCS Under Negotiation
7§§ RTE - SimFE At TEB
g RTE - Models & drivers At SPB
§’§ Transport Container At TEB
O B
e
e
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Pressure Transducers
Fill & Drain Valves
MNon-return valves

Subsystem / Grouping Procuring Company Equipment

Antennas Sener Thermal Hardware
= Low-Gain Antenna
& AOCS OHB Sweden .
% Communication To be announced TWTA
2 RFDA
2 Data Handling Astrium Lid _
3 Solar Array Drive Assembly (SADM &
$ Electrical Power Patria SADE)
8 Battery
-§ Facilities Astrium Lid S/C Solar Simulation Test
2 Feedthroughs, Doors &
2 Mechanisms Sener
. Heatshield TAS ltaly
g l-Boom To be announced .
£ Propulsion OHB-Sweden Pressurant Tank
- Pressure regulator
3 Pyro Valves
g Filters
§

This document and its content is the property of Astrium [Ltd/SAS/GmbH] and is strictly confidential.
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Operations support Flight Op, OBCPs
Database support

Other systems support

AIT support (up to 4 packages)

Subsystem / Grouping Procuring Company Equipment

~ Software Astrium Ltd CSW - Applications SW
It ISVV
22  Solar Array Astrium GmbH
83 Structure RUAG CH .
gg Thermal To be announced Payload radiators
2 EGSE Astrium Lid RF SCOE
TE S/C IF Sim
Es RF Suitcase
25 Miscellaneous EGSE items
5; Harness Astrium Ltd Harness
55 MGSE Astrium Ltd Lifting & Handling
35 Adaptors
§‘§ Stands & Trolleys
oT Mass/Thermal Dummies
£ Purge Cart
§§ Support Contracts Astrium Ltd RAMS Support

/
i
-‘4‘
|
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Indicative schedule for procurements

We can advise on specific enquiries, but please watch EMITS

= Key ITTs are due for issue in next 4-6 months

= April

» Harness; Spacecraft Interface Simulator; Battery

= May
= CSW (Application SW); ISVV; SADA; RF Suitcase; MGSE ltems
(Stands, Trolleys, Adaptors)
» RF SCOE will be May or later

= June
= System Support Frame Contracts; MGSE — Thermal Dummies

= September
» MGSE — Purge Cart )

S TTT———
@ ASTRIUM
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Contractor
selection
process

ESA “Best Practices”

Step 1is ITT review,
approval and release on

EMITS

Step 2 is opening and
distribution of received
bids

Step 3 is tender
evaluation by the TEB

Step 4 is JPB/SPB
decision on contract
award

This document and its content is the property of Astrium [Ltd/SAS/GmbH] and is strictly confidential.
It shall not be communicated to any third party without the written consent of Astrium [Ltd/SAS/GmbH].
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step 3

step 4
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update of ITT
packages

if NOK

Preparation of
ITT packages

0000

ITT

Y
packages o

—4

Receipt,
opening of bids

Tender Opening Board

Tender Evaluation Board
(TEB)

to subcontractors

under

cover letter

statement of work

specification

draft subcontract

conditions of tender

evaluation criteria

closing date for receipt of offers decision on admissibility,

or re-issue of ITT

ESA
.
TOB report
\J Distribution of 00000
——»<OK?Z—yes—  admitted

tenders
Tender Evaluation Board

(TOB) (TEB)
- Findings, Drawing-up of
:sri;nslrrr‘\aerr)\/t ye: marking, and evaluation
(by TEB members) assessment report

(by TEB members) (by TEB members)
Elimination of Overall .
uncomplete tenders assessmen

o 0000 ﬁ
Q000 Tender Evaluation Board  TEB report
(TEB)

ﬁ_

Tender Evaluation Board Tender Evaluation Board
(TEB) (TEB)

decision on award
of a contract

ﬁ TEB report

Contractor's
recommendation

. ﬁﬁﬁﬁﬁ

Joint Procurement Board
(JPB)

P

Senior Procurement Board

© ASTRIUM

AN EADS COMPANY
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Tender
Evaluation and
Procurement
Board

Members

= The “Issuing Company”
prepares the ITT

= “lssuing Company” is
either the Prime or the
Subsystem Contractor

= The Issuing Company is
excluded from the TEB if
intending to bid in
response to an ITT/RFQ

All the space you need
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ESA

Project Manager

Project Controller

Contracts Officer

Technical & PA representatives

Issuing Company

Contracts Officer

Technical & PA representatives
(also acting as Joint Secretaries)

Prime Contractor: Astrium Ltd
(if different from Issuing
Company)

Project Manager
Industrialisation Manager
Contracts Officer

Technical & PA representatives

AeTattiM CONFIDENTIAL

Project Manager or Industrialisation Manager

TEB Chairman

RRACH

Issuing Company

Tender Evaluation Board (TEB)

00 0 O

[l Ml
=
Astrium Ltd %

5

TEB Report

ESA
Project Control Manager
Contracts Officer (Joint Secretary)

Prime Contractor: Astrium Ltd
Project Manager

Industrialisation Manager
Contracts Officer (Joint Secretary)

Subsystem Contractor
Project Manager
Procurement Manager

JPB Chairman
ESA Project Manager

kA

O 0 O O
1 M
=

Astrium Ltd

Subsystem Contractor

| Joint Procurement Board (JPB)

L)

JPB Recommendation

ESA

Project Manager

Head, Science PM Support Office

Head, Human Spaceflight & Sat Proc Div.
Industrial Policy Officer

Contracts Officer (Joint Secretary)

Prime Contractor: Astrium Ltd
Earth Obs & Science Director (tbc)
Project Manager

Head of Contracts (thc)

Contracts Officer (Joint Secretary)

KRRRAESA

Astrium Ltd

| Senior Procurement Board (SPB)

SPB Chairman
ESA Head of Science & Robotic
Exploration Projects Dept

OO OO
MMM

Contract Award Decision

=

\

ASTRIUM

AN EADS COMPANY



ASTRIUM CONFIDENTIAL

Subcontractor selection process:
typical durations

I

§ Typical

5 Steps in the selection process . Explanation or comment

E Duration

g Draft ITT datapack available

% Review by TEB 2 to 3 wks More than one iteration may be required

g TEB meeting Objective is to authorise release of ITT

§ ITT datapack update 1to 2 wks To implement final changes and upload into EMITS

% ITT release on EMITS Assumed to take place immediately after datapack update
% Proposal preparation 6 to 8 wks Could be extended up to 10 weeks for complex procurements
% TOB and TOB report Report to be issued on the day of the TOB

g TEB kick-off and proposal evaluation 1 wk Time to evaluate TOB report and arrange kick-off mtg

£ Proposal evaluation by TEB 3 to 4 wks

E TEB report available Assumed to be issued immediately after final TEB mtg

é JPB meeting and recommendation 2 to 4 wks Assumption is one JPB mtg every 4 weeks

§ SPB decision for contract award 1to 2 wks Assumption is one SPB mtg every 4 weeks

% Negotiations Could be several iterations before final agreement

é Subcontractor kick-off Actual date of KO will depend on overall schedule need

This document and its content is the property of Astrium [Ltd/SAS/GmbH] and is strictly confidential.

Total throughput time: 4-6 months
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Lessons Learnt:

-
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Lessons Learnt

= Companies in smaller countries have been successful in

obtaining work on Solar Orbiter
= And we expect more to be so as current negotiations are completed

= Teaming with subsystem leaders has been an entry-point

» Although ESA & Astrium have not imposed specific requirements in ITTs,
assisting ESA in achieving geo-return is a competitive motivation for such
bidders

= \We will continue to encourage opportunities under Prime, subsystem & AIT
not specifically identified in the procurements list

= Visibility on EMITS is important

» By registering your desire on EMITS to be a subcontractor for a
procurement, you are pressuring the lead bidders to show that they have
considered all teaming / subcontracting options.

» |f you don'’t register, then that visibility and pressure are lost

It shall not be communicated to any third party without the written consent of Astrium [Ltd/SAS/GmbH].

This document and its content is the property of Astrium [Ltd/SAS/GmbH] and is strictly confidential.

= Be “pushy” and make bids

7 = |t sounds trivial, but without bids there will-be no contracts
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