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Annex F (normative)
TCS detailed design description - DRD 

F.1 DRD identification

F.1.1 Requirement identification and source document

This DRD is called from ECSS-E-ST-31, requirement 4.4.1c.

F.1.2 Purpose and objective

The TCS detailed design description provides a comprehensive technical description of the thermal control subsystem including justification that the design meets the performance requirements specified in the subsystem specification.

The thermal control subsystem supplier produces the TCS detailed design description for the system CDR and its acceptance at the CDR implies a commitment by the system authority to proceed with the implementation of the subsystem according to that detailed design.

F.2 Expected response

F.2.1 Scope and content

<1> Introduction

a. The TCS detailed design description shall contain a description of the purpose, objective, content and the reason prompting its preparation.

b. Any open issue, assumption and constraint relevant to this document shall be stated and described.

<2> Applicable and reference documents

c. The TCS detailed design description shall list the applicable and reference documents in support to the generation of the document.

<3> Definitions and abbreviations

d. The TCS detailed design description shall list the applicable directory or glossary and the meaning of specific terms or abbreviations utilized in this document.

<4> Summary of design requirements

e. The TCS detailed design description shall summarize the driving design requirements (reference to other documents for details) for the subsystem, including:

1. Mission requirements
2. Definition of orbits, which are relevant for the subsystem design (i.e. orbits for warm and cold design cases)
3. Timeline and load cases
4. Spacecraft geometry and coordinate system
5. Temperature limit, temperature gradients and temperature stability requirements
6. Properties of spacecraft equipment (i.e. thermal, mechanical, heat dissipation).

<5> Thermal control design concept, functional description and justification

f. The TCS detailed design description shall describe and justify the selected subsystem design concept.

NOTE  This clause defines the thermal control concept based on functional requirements. It justifies the selection of passive or active thermal control, the use of single-phase or two-phase cooling loops, location of insulation and thermal radiators, selection of heater and its control, selection and location of thermally active surfaces, etc.

<6> Detailed design description

g. The TCS detailed design description shall provide a detailed design description of all thermal hardware, including:

1. Thermal hardware definition and implementation constraints
2. Control logic of active components
3. Definition of material properties, processes and specific mechanical parts
NOTE  As far as possible reference should be made to the subsystem DML, DMPL and DPL in order to avoid duplication of information.

4. Temperature monitoring and control.

<7> Reliability and redundancy concept

h. The TCS detailed design description shall present the verification that the subsystem meets the specified reliability requirement including used redundancy concepts,

<8> Thermal control subsystem operations

i. The TCS detailed design description shall identify and describe any required operations of the subsystem in particular for the following mission phases:

1. System start up at beginning of mission
2. Nominal mode
3. Survival mode
4. Thermal transition and recovery modes.

j. The TCS detailed design description shall define and describe any operational measures for failure detection and correction.

<9> Thermal control subsystem budgets

k. The TCS detailed design description shall list the subsystem budgets for mass, electrical power and telecommand / telemetry.

<10> ICDs of major components

l. The TCS detailed design description shall include the ICDs of the major thermal control subsystem components.

NOTE  As far as possible reference is made to the subsystem ICD (see Annex D) in order to avoid duplication of information.

F.2.2 Special remarks

None.
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