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EM AG //



OHB VISION ON SAVOIR “OoOHB
RECAP OF SAVOIR OBJECTIVES, STRATEGIC INTEREST & ACHIEVEMENTS

1. To reduce the schedule and risk and thus cost of the avionics procurement and development, while enabling future missions
2. To improve competitiveness of avionics suppliers

3. To influence standardisation processes by standardising at the right level in order to get equipment interchangeability

4. To define the governance model to be used for the products, generic specifications, interface definition of the elements being

produced under the SAVOIR initiative.
Improve the way we deliver Space Systems (cost & schedule) by

(( = Pre-developed Products / Building Blocks based on

Q o Well defined Specification & Interfaces based on

C - An agreed Reference Architecture
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OHB VISION ON SAVOIR “OoOHB

RECAP OF SAVOIR OBJECTIVES, STRATEGIC INTEREST & ACHIEVEMENTS

SAVOIR N, .., PeSsa

SAVOIR LANDSCAPE:

—SAVOIR esa Fruumm. Ccnes
Recently added initiatives:
SAVOIRan:  Software reference architecture (”' : —
1. POWER SAVOIR . ananecroup WS Thakeshlenia oHB
2. SAVOIR COMMS SAVOIRva  Time and Space Partitioning y _—
- @ . sodern bgethes
3. Payload Interfaces and Processing SAVOIRar  Sensor/Actuator Electrical interface TERMA® 2@ et ruac

snyo]mm Sensor/Actuator Functional Interface

SAVOIRusas  MAss Storage Access Interfaces and Services

SAVOIRumon  Functional links

SA\I’l;Iﬁfnln Fault Detection, Isolation, Recovery

»
{ savoirme:  Automatic code generation SAVOI R POWER

SAVOIR
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OHB VISION ON SAVOIR “OoOHB
RECAP OF SAVOIR OBJECTIVES, STRATEGIC INTEREST & ACHIEVEMENTS
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1. Define a Common System Reference Architecture (HW & SW)
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L Security

2. ldentify Key Building Blocks

Payload
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3. Specify Generic Reference Functional Reqs =
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Application software
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Applications
Execution platform
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While: gl
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On board computer
Hardware

I
- Respecting product strategies of individual stakeholders = II’ZZ”:T] } :,:;} { 'LI e T

- Respecting and promoting innovation
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S c Lt s
| Onboard Communications H/W (e.g. MIL-STD-1553B, SpaceWire, CAN RS422) |
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RECAP OF SAVOIR OBJECTIVES, STRATEGIC INTEREST & ACHIEVEMENTS S = |
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SAVOIR offers a solid foundation for the Avionics architecture: | o rescomnana || R I ot £ T osa Rt j
| TC Segr rocessing — % -
e T [ s RTU g
e 0 ° ° ° ° . I _‘_ N —‘ ﬁ:S . :5 S | Payload
1. Suiting most Institutional missions and related Customer requirements N — ||
e | Da;lag:)ﬂmﬂge Sensor and || sensors and Jorage _:|
. . . . . | r actuator IF actuators
2. Securing an Industrial landscape with products that fit the Ref Architecture. "";{,;:" b, — ‘ @ T ! o e
. P . T : Platiom  [f— n‘l On-Board o : enpin
3. Simplifies trades offs and reduces development risks & efforts (0 [ elemery e = P W
T TEW e | [
™ Status Time 8 Tick— a ok o | Payload
Iy — et
. 1 Essentia Ei ; emd s cui 5 N |
In practice: - ! | o

= For customers: streamline the procurement process of spacecraft avionics

For system integrators: facilitate the integration of the spacecraft avionics

For suppliers, prepare the technical conditions for a more efficient product line organisation.

=+

Multiple Handbooks and Trainings offering guidelines on:

= How the various functions in ASRA should be used in real projects
How and where to introduce cross-strappings, how to use features on the TM and TC links or data buses
Definition of roles in a project and interactions across stakeholders to secure a robust development process
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OHB VISION ON SAVOIR
RECAP OF SAVOIR OBJECTIVES, STRATEGIC INTEREST & ACHIEVEMENTS

In particular at OHB, SAVOIR was the basis for OHB Harmonized Avionics deployed across multiple projects:

PLATO (L2 Orbit): SSMM in spare-slot; 28VDC

CO2M & HARMONY (LEO): 28VDC, with AU (authentication unit) as mezzanine on PM, no spare-slots

National programs (LEO): Co-PMs in spare-slots, no AU (dedicated crypto units)

TELECOM (H2Sat/ Electra): 50 & 100V variants

© EBA | PRIME
ESA requirements: > reguirements:
SRD, OIRD,... GDIR, 5RS, ...
\ y
PRIME
i - Ty
SANLEIR
»  generic [ LA
| specification \\‘ﬁ;\'\}f) S Interlocking
PRIME
D I"ﬂd uct F F'-EI DUCT Backplane Figure 5-2 Exploded RTU with 10 modules
o SUPPLIER
specification
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OHB VISION ON SAVOIR “OoOHB
NEEDS & GAPS — CLASS 11l & IV MISSIONS (1/2)

= New Class llI/IV missions emerging calling for a revision of certain SAVOIR concepts, founded with Class 1 Institutional applications in mind
= New Emerging Avionics Developers offering cost competitive products, not fully aligned with SAVOIR.

= No common consensus on the acceptability/suitability (across Industry and Agencies) of certain design implementations for these Missions

Class type 1 )1 111 1V \'J
Mission Criteria and Marking ,
Criticality to Agency strategy
(Flagship mission, Internationnal
cooperation, Impact on ESA
strategic goals, and image)
Marking
Mission Objectives
(Directorate priority and purpose,
e.gin orbit demonstration,
educational) 0 0 e 0
Marking

Extremely high Criticality | High Criticality | Medium Critlca]il' Low Criticality | Educational phrposes dl sale

Extremely high Priority High Priority | Medium Priorit Low Priority Educational ghrposes

Cost
(Cost at Completion, Including =700 M€ 200 - 700M€ 50 - 200M€ 1- 50M€ < 1M4
Phase E1)

Marking
Mission Lifetime
(Nominal mission life duration)

> 10 years 5-10 years 2-5 years 2 years - 3 Months < 3 Monghs

Marking
Mission Complexity
(Design interfaces unique
payloads, New technology
development)

Marking

High High to Medium Medium Medium to Low Low|
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NEEDS & GAPS — CLASS IIl & IV MISSIONS (2/2) -
s l“’ | ] H |
l l l { ¥ J Platform | Payload
| S;;;:ﬁ;:r‘;rd [ s Reconfiguration T Essﬁgml | w::‘:":gﬂg |
r ||||| ;:r;; T S ISCFDU J | commanding
In particular, the following functions are considered to require a revision: . J [ ?_F' e |
cuus —™| Telecommand Tmﬂ‘b P . - |
o 07 B % | Pl
1. Reconfiguration function, Redundancy concept & FDIR Concept: + i T E—
function that maintains the operation of the processing function even in case - o T e : e
of errors. e _»mj Ml S
Ry ] e s [t I e
ot | L~ Security
2. Essential TCs: It consists of one or more Command Pulse Distribution Units — L] R
padlsax y T synchronis:

Essential
™

(CPDUs) that accept TC Segments and generate command pulses of specific -
durations in order to execute basic and “high priority” commands (HPC)

L N Hotresundant eperation

Time Cmd & Cirl 1 Wam recundant opesation
reference Links LIIILN  Warm or cold redundant operation

Time—— - Cold redundant operation

CPDU

3. Essential TMs: The Essential TM function manages the acquisition of essential

telemetry and the download of the acquired parameter through a dedicated Towquent | [
. . R PM vest | | pulse High Power
virtual channel >> Already declared as Optional in SAVOIR. Sy b RS | s
reques | (CSEL)
4. Others? CPOM roquest
Distpriul'iz:ion II::.;M:: ﬁ:::
(CPDM)
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OHB VISION ON SAVOIR
NEEDS & GAPS — FEDERATION WITH OTHER STANDARIZATION ACTIVITIES

New initiatives have been launched in the recent years sharing major goals with SAVOIR but going deeper
into the standardization level, to facilitate a Real dual source procurement approach and exchangeability

1. ADHA & APA:
Primary goal: Develop a new generation of Platform and Payload Data Handling & Power Units, based
on standardized, inter-operable and inter-changeable modules
Target: development of standardized architectures and building blocks that can be easily adopted.

2. Intelligent System:
Primary goal: to increase the autonomy of our future systems.
Target: development of standardized architectures and building blocks that can be easily adopted.

These initiatives are also preparing an Industrial landscape for Class I11/IV missions

It is considered essential to ensure a good alignment between SAVOIR (and potentially some SAVOIR
tailorings) and these initiatives.
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OHB VISION ON SAVOIR “OoOHB
CONCLUSIONS AND PROPOSED WAY FORWARD

1. Itis suggested to work on harmonizing a SAVOIR Architecture Tailored for Class Il & IV missions

®= |nvolving emerging Avionics suppliers
= |n close collaboration across Technical domains: Avionics; SW; FDIR & OPS

The following products may require to be acted upon / tailored:

=  SAVOIR-TN-001 SAVOIR Functional Reference Architecture

=  SAVOIR-HB-002 SAVOIR Data Handling Handbook

=  SAVOIR-GS-001 SAVOIR Reference OBC Specifications

=  SAVOIR FDIR Handbook

=  SAVOIR OSRA - Execution Platform Functional Specification - TBC

Timeline: Considered essential to go for a Fast-Track harmonization exercise: until end of 2025,
2. ltis suggested to:

= continue expanding and building on the valuable work of running SAVOIR WGs >> Power, Payload, Commes...
=  ensure alignment with related initiatives with certain common goals (APA; ADHA...)
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