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Annex D (normative)
TCS interface control document - DRD

D.1 DRD identification

D.1.1 Requirement identification and source document

This DRD is called from ECSS-E-ST-31, requirement 4.3.1b.

D.1.2 Purpose and objective

The TCS interface control document specifies interfaces of thermal control hardware to other subsystems and to the system. It contains mechanical, electrical, operational, handling, accommodation and safety requirements and constraints.

The first draft version of the TCS interface control document is produced for the PDR and updated issues follow for major project reviews (CDR, FAR). Tailored TCS interface control document versions are derived for spacecraft development and test models. 
The content of this document can be merged with the TCS design description of Annex F.

D.2 Expected response

D.2.1 Scope and content

<1> Introduction

a. The TCS interface control document 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 interface control document shall list the applicable and reference documents in support to the generation of the document (in particular thermal item ICDs at lower level).

<3> Definitions and abbreviations

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

<4> Presentation of interface control requirements

e. TCS interfaces shall be defined in an interface control document (ICD), which includes interface control drawings.

<5> Interface control drawings 

f. Reference shall be given to subsystem specific ICDs to be delivered as separate package.

g. The thermal interface control drawing shall contain:

1. location of thermal hardware within the spacecraft,

2. identification of thermally relevant surface properties,

3. identification of insulated areas including insulation fasteners,

4. location of heaters, thermostats, sensors (test, flight configuration),

5. thermally dictated mounting provisions (identification of interface filler, number of mounting bolts and torque, MLI mounting provisions),

6. location of temperature reference points,

7. definition of specific interfaces of thermal fluidic systems,

8. mechanical, electrical, handling and accommodation requirements as far as presentable in drawings,

9. critical interfaces to other subsystems, to the system and the launcher.

<6> Thermal interfaces

h. The TCS interface control document shall list thermal interface data, including:

1. temperature ranges, gradients and variations for mission phases;

2. environmental loads (external fluxes and environmental temperatures);

3. boundary temperatures and heat fluxes;

4. thermal interface conductance.

<7> Mechanical interfaces

i. The TCS interface control document shall list mechanical interface data including:

1. Dimensions, mass, material and surface properties of thermal hardware
2. Quality of thermally relevant surfaces
NOTE  For example: Roughness, flatness.

3. Properties of thermally relevant components, which are under the responsibility of other subsystems
NOTE  For example: Brackets, face sheets of sandwich.

4. Subsystem mass budget.

<8> Electrical interfaces

j. The TCS interface control document shall list the following electrical interface data:

1. Power consumption of thermal components and electrical subsystem budget
2. Interfaces of thermal control electrical units
NOTE  For example: Redundancy, voltage, resistance, feed wire characteristic of heaters, pumps, temperature sensor and Peltier elements.

3. Layout schematics for thermal control electrical circuitry.
NOTE  For example: Heater circuits, switches, feedback control, sensors.

<9> Data handling and monitoring interfaces

k. The TCS interface control document shall identify TM / TC interfaces and provide a list of on-board and ground control parameters.
NOTE  For example: Temperature range, precision, resolution, regulation thresholds, alarm settings.

<10> Operation, handling, maintenance and safety

l. The TCS interface control document shall identify the following thermal hardware constraints with respect to operation, handling and maintenance:

1. Operational constraints of thermal control components.
NOTE  For example: Heat pipe unit and heat pipe system operation at different temperatures and tilt, minimum start-up power of two-phase loops, dry-run capabilities of mechanical pumps.

2. Accommodation constraints of thermal control hardware.
NOTE  For example: MLI maximum mounting / de-mounting cycles.

3. Requirements to prevent contamination of sensitive thermal surfaces.
NOTE  For example: Cover on thermal radiators during ground handling and storage.

4. Environmental requirements during transportation and at the launch site.
5. Precautions and safety requirements for thermal pressurized components.

D.2.2 Special remarks

None.
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