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Annex B  (normative)
Design Justification File (DJF) for AOCS-DRD
B.1 DRD identification

B.1.1 Requirement identification and source document

This DRD is called from ECSS-E-ST-60-30, requirement 5.5.2c.
B.1.2 Purpose and objective

The purpose of the system level Design Justification File (DJF) is defined in “System engineering general requirements”, ECSS-E-ST-10, Annex K. This DRD focuses on AOCS specificities.
The objective of the DJF is to present the rationale for the selection of the design solution, and to demonstrate that the design meets the baseline requirements.

The DJF is a collection of all documentation that traces the evolution of the design during the development and maintenance of the product, with the related justifications. The DJF is updated according to the evolution of the Design Definition File, in accordance with the above-mentioned objectives.

It can be produced either at AOCS level, or as a part of an upper level document (avionics or satellite level). In the latter case, it is built up and updated under the responsibility of the team in charge of satellite level engineering.
B.2 Expected response
B.2.1 Scope and content

a. The AOCS design justification file shall provide a summary of trade-off and main design choices, including:

1. List of higher level applicable documents for the design of the AOCS functional chain

2. Assumptions used for AOCS analyses and simulations

3. Detailed description of the design drivers

4. Analysis of the external and internal disturbances

5. Justification of the selected architecture

6. Justification of the selection of sensors and actuators 

7. Justification of the performances required to the sensors

8. Justification of the sizing of the actuators

9. Justification for the sensors and actuators layout

10. Justification of FDIR concepts

11. Description of the level of recurrence for hardware and software

12. Technology development for AOCS hardware if a new development for AOCS hardware is necessary

NOTE Examples for (9) are thermal or Field of View constraints.

b. The AOCS design justification file shall provide a justification of the selected AOCS processing and algorithms principles, depending on the choices made during the programme, including:

1. Control laws and filters

2. Measurement processing and actuators commanding

3. Failure detection processing and reconfiguration principles

4. Ground processing of AOCS on-board data, when required to reach the mission performance

5. Justification of parameter tuning for the estimation and control 

6. Justification of parameter tuning for the FDIR

NOTE  1
Examples for (5) are: frequency analysis, gain and phase margins, according to ECSS-E-ST-60-10.
NOTE  2
For a recurring programme, the justification of the selected AOCS processing and algorithms principles can be very simple.

c. The AOCS design justification file shall provide the AOCS performance justification, including failure modes, and containing:

1. Hypotheses used for performance budgets

2. Methodology for performance justification, differentiating between analyses, simulations and tests

3. Summary of analyses, simulations results and test results

NOTE The justification includes the reference to sensitivity analyses and worst case analyses.

B.2.2 Special remarks

None. 
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