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Annex A  (normative)
Compatibility assessment and applicability report for liquid propulsion components, subsystems and systems (CAAR) - DRD

A.1 DRD Identification

A.1.1 Requirement identification and source document

This DRD is called from ECSS-E-ST-35-10 requirements 4.1.1a, 4.1.4a.3, 4.2.1b, 5.2.1.1a, 5.2.2c, 6.7.2.1a, 6.7.3.1a, 6.10.2b, and 7a.1.

A.1.2 Purpose and objective

The objective of the compatibility assessment and applicability report is to:

· identify from the system configuration for which material combinations (solids, liquids and gases with two or more different materials present) compatibility problems can arise;

· justify and verify for which combinations potential compatibility problems have been solved already or have been identified not to be a problem for the envisaged applications;

· identify the material combinations in need of further investigations;

· identify the scope and nature of the required further investigations.

A.2 Expected response

A.2.1 Scope and content

<1> Introduction

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

<2> Applicable and Reference Documents

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

<3> Terms, Definitions, Abbreviated terms and Symbols

c. The CAAR shall use the terms, definitions, abbreviated terms and symbols used in ECSS-E-ST-35 and ECSS-E-ST-35-10.

d. The CAAR shall include any additional term, definition, abbreviated term and symbol used.

<4> General Description

e. The CAAR shall present the compatibility assessment and tailoring and introduce its terminology.

f. Reference shall be made to the applicable design definition file, inclusive of its revision status.

<5> Summary and Understanding of Compatibility

g. The CAAR shall list the materials, liquids and gases for which potential compatibility problems have been identified with the applicable operational, handling and storage conditions for the components, subsystem or propulsion system.

h. The CAAR shall present a justification of which compatibility problems have been solved already or have been identified not to be a problem for the envisaged application.

i. The CAAR shall include an evaluation of the compatibility problems for the material combinations that need further evaluation and identify the most appropriate means to solve the problems.

j. Following point A.2.1<5>c, the CAAR shall identify the required compatibility testing.

<6> Assessment Description

k. The CAAR shall contain a list of all applicable customer or project requirements, including those to cover Clauses 4 and 5.

l. The material combinations that have been analysed to identify possible compatibility issues shall be presented in the CAAR

m. For each build level, lower build level analyses shall be included for reference.

n. The result of A.2.1<6>a to A.2.1<6>c shall be presented in tabular form (see examples in Figure A-1 and Figure A-2.

o. The material combinations that have been analysed to identify possible compatibility issues shall be presented in the CAAR. 

<7> Evaluation of Results

p. The CAAR shall give evidence how has been verified that a material combination

1. does not pose a compatibility problem, or

2. does pose a potential compatibility problem

q. In the case of A.2.1<7>a, the CAAR shall justify the reasons for selecting one of the following methods of verification: 
1. a solution by analysis or similarity, or

2. a solution by testing.
r. In case the incompatibility issue for the propulsion system has been addressed by test, the CAAR shall state the type and number of tests to be performed.

s. The criticality of the incompatibility shall be included.

t. A compatibility test plan shall be included.

<8> Recommendations

Not applicable.
<9> Summary of Conclusions

u. The CAAR shall summarize the tests to be performed.

A.2.2 Special remarks

None.

	Component / Subsystem / System Identification: Tank (Propellant, Part No. xxxyyyzzz)

	No.
	Material Combinations
	Project Requirements 1
	Annex C 2 and compatibility issues from other sources
	Compatibility Issues 3 according to the Compatibility testing flow chart (Figure 4‑1)
	Status 4

	
	
	
	
	Pure Compatibility tests 5
(6.2) 
	Material Selection Corrosion tests 6 (6.3)
	Mechanical Properties tests 7
(6.4)
	General Corrosion Tests 8
(6.5) 
	Change of Mechanical Properties of Polymers 9
(6.6)
	Ageing Tests 10
(6.7)
	Dissolution tests 11
(6.8)
	Special Materials Testing 12
(6.9)
	

	1
	Ti6Al4V / MON3 / He
	15 yrs life
Temp 0°C - 50°C
150 Pressure Cycles to MEOP
	C.2.1 a
C.2.1 c
C.2.1 f 
	S1
	6.3.2: S2,
6.3.3: S3 
	TBD
	6.5.1:S1, S2 

6.5.2, 6.5.3, 6.5.4:n/a1

	n/a2

	n/a3
	6.3.3:n/a4
6.8.3:n/a5
6.8.4:S4 
	n/a7
	O

	2
	Ti 6Al4V/ MON3 / CRES316
	15 yrs life
Temp 0°C - 50°C
150 Pressure Cycles to MEOP
	C.2.1  a
C.2.1  c
C.2.1  f
	S4
	6.3.2: S2,
6.3.3: S3 
	TBD
	TBD 
	n/a2
	n/a3

	6.3.3:S5
6.8.3:n/a6
6.8.4:S4 
	n/a7
	O

	1  Project Requirements (e.g. Temperature, time, pressure cycles) 

2  Annex C – Identify the relevant item from Annex C or other item, to assess potential problems

3  Codes – Not applicable n/a, Solved by Similarity S, To Be Determined TBD.

4  Status – Open O, Compliant C. In ‘status’ only a C appears  if none of the issues has a TBD

5  Direct Reaction between Solid and Liquid (screening, Immersion, and Compatibility Immersion characterisation tests)

6  Red-Ox Potential and Corrosion Potential tests.

7  Tensile, Creep, Stress Corrosion, Verification of Crack Propagation, 

8  General Corrosion, Galvanic Corrosion and Coupled Galvanic, Crevice and Pitting Corrosion, and Ceramic corrosion tests.

9  Mechanical Properties, Volume and Mass properties, Permeability.

10  Aging of Polymers and lubricants, Aging of Ceramics.

11  Dissolution of Solids in Liquids, Miscibility of Liquids, Dissolution of Gases in Liquids.

12  Hydrogen Embrittlement, Impact with Lox and Gox, Autoignition Tests.


Figure A-1 : Example of compatibility assessment
	Component / Subsystem / System Identification: Tank (Propellant, Part No. xxxyyyzzz)

	Code
	Document Reference
	Explanation / Title
	Issue

	n/a1
	--
	No Polymers present
	

	n/a2
	--
	No galvanic coupling.
	

	n/a3
	--
	No ceramics or polymers
	

	n/a4
	--
	No dissolution of Ti6Al4V in MON3
	

	n/a5
	--
	No miscibility of liquids
	

	n/a6
	--
	No miscibility of liquids
	

	n/a7
	--
	No hydrogen or oxygen present
	

	
	
	
	

	S1
	PROJ-RP-xxxx-ESA
	Titanium Compatibility Test Report
	Issue 1 

	S2
	SSC Redox Test Rpt X ZZ
	Redox potential tests of Ti alloys in MON
	Issue 4

	S3
	SSC CrPt Test Rpt C/5
	Corrosion potential tests of Ti alloys in MON
	Issue 3

	S4
	Proj-RP-375C ESA
	Cress Compatibility Test Report
	Issue 1

	S5
	Rept XX / YY 2003 ESA
	Dissolution of He in MON3
	Issue 2


Figure A-2 : Example of compatibility assessment, references
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