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Annex C  (normative)
Dimensional stability analysis (DSA) - DRD

C.1 DRD identification

C.1.1 Requirement identification and source document

This DRD is called from ECSS-E-ST-32, requirement 4.10c.

C.1.2 Purpose and objective

The dimensional stability analysis document (simply referred as DSA in this DRD) aims at determining the effect of the environment on the stability behaviour of the structure (e.g. thermo-elastic deformation, 1g-0g effect, micro-slipping due to launch loads), providing the stability figures for each configuration that can be encountered for the studied structural item. 

The DSA report includes data linked to transient or permanent deformations of the structure and uncertainties on these figures. It also includes a brief description of the final use of the data (e.g. pointing budget). These properties can be computed, measured or estimated based on previous experience.

The DSA is used for the understanding of the performance status within the project development and to identify in time any potential criticality with respect to stability requirements, and it constitutes an input for the final stability budget.

A DSA is provided for each project concerned with geometrical stability, and is delivered for each major milestone in the development of the structural item. 

C.2 Expected response

C.2.1 Scope and content

<1> Introduction

a. The DSA shall contain a description of the purpose, objective, applicability, content and the reason prompting its preparation
<2> Applicable and reference documents

b. The DSA shall list the applicable and reference documents in support to the generation of the document.

<3> Terms and definitions, abbreviated terms and symbols

c. The DSA shall include the terms and definitions, abbreviated terms, and symbols used.

<4> Structure or structure component description

<4.1> General description of the structural item

d. The DSA shall describe the structural item and introduce to the terminology for its major components. 

e. Reference should be made to the available drawings, including the revision status.

<4.2> Environmental conditions

f. The DSA shall describe all the environmental conditions taken into account to perform the stability analysis (e.g. thermal fluxes, unit dissipations, test conditions).

<4.3> Structure properties changes

g. The DSA shall describe all the changes of the structure properties and of the environmental conditions w.r.t. the referenced previous DSA report issues. 

h. If no changes have been made w.r.t. previous DSA report issues, it shall be explicitly stated.

i. If the structure properties or the environmental conditions have changed, the subclauses affected by the changes shall be indicated and the changes shall be described. 

j. The unchanged clauses and subclauses shall be explicitly declared as such.

<4.4> Assumptions and idealizations

k. The DSA shall summarize and include a justification of the dimensional stability performances computation or measurement methodology. 

l. The DSA should include the following topics:

1. description of the design maturity or manufacturing status of the structure;

2. description of the different configurations to be summarized in the DSA report. 

NOTE  Typically, this includes the test configuration, the launch configuration, and the on-orbit configuration;

m. Brief description of the rationale, of the software (e.g. FEM) and of the model used to compute the stability performances and the related uncertainties.

n. List and description of each stability figure described in the DSA report (e.g. elements of the structure which are considered,  type of performances which are reported such as relative positioning of two points,  contributors which are taken into account such as micro sliding of junctions, thermo-elastic deformation, and moisture induced deformation).

o. List of each loading case taken into account and estimation of the adequacy of the approach (e.g. level of accuracy).

<4.5> Unit system of measures

p. The Unit system of measures, and related symbols, shall be indicated. 

q. The units for mass, force, length, temperature and time shall be explicitly reported.

<4.6> Coordinate systems

r. The DSA shall describe all the coordinate systems used in the DSAR by giving, for each coordinate system, the following information:

1. The coordinate system identifier;

2. The type (rectangular);

3. The coordinate system definition (origin and orientation of the axes);

4. A brief description to explain its use.

<5> Dimensional stability details

s. The DSA shall present for each required dimensional stability performance the following information:

1. identification of the reported dimensional stability performance figure;

2. associated requirement;

3. loading case (setting, micro-sliding when submitted to launch or test environment ; thermo-elastic or hygro-elastic load case);

4. reference frame used for the dimensional stability performance description;

5. dimensional stability performance figure ;

6. origin of the figure: computed, measured (with associated test conditions), estimated based on past experience.

<6> Structure dimensional stability summary

t. For each configuration and combination of “load cases” presented, the DSA shall contain a subclause including the following information:

1. identification of the reported dimensional stability performance figure;

2. combination rule, (stochastic analysis rationale if applicable);

3. reference frame used for the dimensional stability performance description;

4. dimensional stability performance figure;

5. a table presenting the results of the sensitivity analysis on the dimensional stability uncertainties w.r.t. the dimensional stability performance figure ;

u. For each set of data presented, the DSA shall provide a description of the media format which is used to deliver it (e.g. MS/Excel( file).

<7> Final utilization of the data

v. The DSA shall contain a description of the final utilization of the data contained in the DSA report.

<8> Conclusion

w. The DSA should contain limitations of the performed work.

x. The DSA should contain comparison between the current dimensional stability figures of the structure and specified figures.

y. The DSA should contain suggestions for future work and additional investigations or improvements.
C.2.2 Special remarks

None. 
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