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Annex A  (normative)
Cleanliness Requirements Analysis (CRA) for spacecraft propulsion components, subsystems and systems - DRD 

A.1 DRD Identification

A.1.1 Requirement identification and source document

This DRD is called from ECSS-E-ST-35-06 requirements 4.1i, 4.1j.1; 4.2.1b; 4.2.2.3e, 4.2.2.3g; 4.4.1b; 4.4.2b;  4.4.3a; 4.5b and 9a.1.

A.1.2 Purpose and objective

The objective of the cleanliness requirements analysis (CRA) is to define the requirements for particulate, non‑volatile residues, visual cleanliness and dryness of spacecraft propulsion components, subsystems, systems the related ground support equipment and the environmental conditions for assembly testing and handling.

A.2 Expected response

A.2.1 Scope and content

<1> Introduction

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

<2> Applicable and Reference Documents

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

<3> Terms, Definitions, Abbreviated terms and Symbols

c. The CRA shall use the terms, definitions, abbreviated terms and symbols used in ECSS-S-ST-00-01 and ECSS-E-ST-35, 

d. The CRA shall include any additional term, definitions, abbreviated terms and symbol used.

<4> General Description

e. The CRA shall present a description of the related propulsion component, subsystem or system and present the cleanliness critical function(s) and performance.

f. The CRA shall present the analysis and results obtained for the mission of the assembly, integration, possible intermediate storage, transportation and test requirements

g. Reference shall be made to the requirements specification, the applicable design definition file and the assembly and integration test plans. 

<5> Details of the Cleanliness Requirements Analysis

h. The CRA shall present the analysis of the function and performance of the propulsion hardware under consideration of the fluids and the environment and ground support equipment used during assembly, integration, test, storage, transportation and mission.

i. The CRA shall present the analysis and the specification for the filtration rate and capacity for filters.

j. The CRA shall present a justification for and select the particle class and distribution, the NVR and dryness level .

k. The CRA shall present a definition for the environmental cleanliness requirements required during assembly, integration and test.

l. The results of the CRA shall be summarized in defining the required cleanliness classes for the different propulsion elements from component to system level in accordance with clause 4.4.

m.  In addition to particulate and NVR specifications the definition of the required dryness level and packaging requirements (protections) shall be presented.

n. Specific issues (e.g. avoidance of metallic particles above 50 μm) and caution notes shall be presented.

<6> Utilization of Results

o. The defined cleanliness requirements shall be used within procurement and test specifications, within inspection procedures and on certification labels in conformance with clause 8.3.

A.2.2 Special remarks

None. 
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