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This is an example ‘raw’ ASCE –export to MS Word of a  Claim / Argument / Evidence network for assurance that passive radar reflectors make a positive contribution to yacht safety. 
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1  Top Claim

This claim is that: passive radar reflectors installed on sea-going sailing yachts can make a positive contribution towards reducing the risk of an accident at sea. 

Note: this claim does not:

· claim that all yachts will gain positive benefit;

· claim that the benefit will be cost effective compared with other ways of achieving similar safety improvements;

· address active radar transponders;

· address the effectiveness of the reflectors in search and rescue operations that might follow an accident;

· address safety when not at sea. 

1.1  Main Argument
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The argument is that:

IF the subclaim that fitting a passive radar reflector can increase the chance of larger vessels altering course to prevent a collision is true,

AND the subclaim that correct installation, maintenance and use of a radar reflector has a low chance of a negative safety impact is true,

THEN the top claim is supported. 

2  Subclaim1

This claim is that increasing the radar cross sectional area of the yacht by fitting a passive reflector can credibly increase the probability that the yacht will be detected by a large vessel on a collision course, in time for the large vessel to avert the collision and that, as a result, the large vessel will avert the collision.

2.1  Argument
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This argument relies on a sequence of events.  

IF it is established that ALL the sub-claims are true:

1. The radar cross section characteristics of a passive radar-reflector equipped yacht is known and is significantly above that of a non-radar-reflector equipped yacht;

2. Large ships will better detect yachts with improved radar cross section characteristics;

3. On detection, large vessel crews will take action to avoid the yacht if they believe themselves to be on a collision course;

THEN the subclaim 1 that there is an increased chance that large vessels will avoid the yacht is substantiated. 

Note: since all three need to be true, the probability that the claim is not supported is approximately equal to the sum of the probabilities that each of the sub claims might not be true. 

Given the international nature of shipping and the complex legal position, the third point concerning the reaction of crews of large vessels will be taken as an assumption.

2.2  Subclaim 2

A passive radar reflector will significantly increase yacht radar cross section area.

2.2.1  Argument
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First Argument

This argument relies on considering the life of the radar reflector:

IF it is true that the radar reflector unit design has significant radar cross section,

AND it is true that production units display that cross-section,

AND it is true that installation does not significantly detract from that cross section,

AND it is true that maintenance keeps the radar cross section during life,

THEN the subclaim 2 is supported.

Second Argument

This argument is that the actual standard of installation and maintenance are related to crew/owner behaviours.  These are domain properties of the sailing domain and, in the context of this assurance case, are only influenced by published documentation related to installation and maintenance of passive radar reflectors on yachts. 

2.2.2  Assumption 2.1

Radar reflector unit design displays a significant radar cross section.

2.2.3  Assumption 2.2

Production units display design cross-section is taken as an assumption for the purposes of this assurance case

2.3  Subclaim 3

Large ships will better detect yachts with improved radar cross section characteristics.

2.3.1  Argument
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This argument is that:

IF evidence is provided on the detectability of yachts with a radar cross section consistent with having an installed passive radar reflector,

AND the radar cross sections are consistent with those achievable by fitting a production radar reflector to a yacht

AND the evidence is applicable to scenarios where potential large vessel collisions with yachts are reasonably likely (including to the geometry of the radar reflector relative to the large vessel radar),

AND the confidence limits on the evidence of detectability is sufficient to support higher arguments (including the number of opportunities for detection "in time"),

THEN subclaim 3 is supported

2.3.2  Evidence

Evidence of the detectability of yachts with a radar cross section consistent with having an installed passive radar reflector, applicable to scenarios where potential large vessel collisions with yachts are reasonably likely (including to the geometry of the radar reflector relative to the large vessel radar), and confidence limits sufficient to support higher arguments (including the number of opportunities for detection "in time").

2.4  Assumption 4

On detection, large vessel crews will take action to avoid the yacht if they believe themselves to be on a collision course.

3  Subclaim 5

This claim is that correct installation, maintenance and use of a radar reflector can have a low chance of a reducing yacht safety. 

Here "correct" means what can be achieved by yacht owners and crews of average competence operating in accordance with published instructions.

3.1  Argument
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This null argument is that:

IF it is true that the presence of a radar reflector will not adversely affect the risk-related behaviour of competent informed yacht crews,

AND it is true that the radar reflector when correctly installed will not introduce any other hazards, for example mast failure, yacht instability, or sail snagging, 

THEN the subclaim 5 is supported. 

3.2  Subclaim 6

The presence of a radar reflector will not adversely affect the risk-related behaviour of competent, informed yacht crews.

3.2.1  Argument
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This argument is:

IF it is true the presence of a radar reflector will not reduce the crew look-out on the yacht and thus will not reduce the probability that they will detect a larger vessel in time for the yacht to take avoiding action, or in time for the crew to increase the yacht's visual signature (by showing extra lights, firing flares, etc.), 

AND it is true that the presence of the radar reflector will not encourage yacht crews to sail in higher risk situations (e.g. busy waters in reduced visibility) than they would without it ,

THEN the subclaim 6 is supported.  

3.2.2  Subclaim 6.1

The presence of a radar reflector will not reduce the crew look-out on the yacht and thus will not reduce the probability that they will detect a larger vessel in time to take avoiding action, or in time to increase their visual signature (by showing extra lights, firing flares, etc.).

3.2.3  Subclaim 6.2

The presence of the radar reflector will not encourage yacht crews to sail in higher risk situations (e.g. busy waters in reduced visibility) than they would without it.

3.2.4  Argument
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This argument is that all of these potential negative aspects of fitting a radar reflector are related to crew/owner behaviours.  These are domain properties of the sailing domain and, in the context of this assurance case, are only influenced by published documentation related to passive radar reflectors.  Then:

IF it is true that documented user advice is available to crews that alerts them of the need to remain vigilant, the need to maintain positive collision-avoidance actions themselves and of scenarios where the installed passive radar reflector may not offer significantly enhanced probability of detection;

AND it is true that installation and maintenance documentation guides competent users to prevent installation-related hazards,

THEN the subclaims 6.1, 6.2 and 7 are all supported.

3.2.5  Subclaim X.X.4

The installation and maintenance documentation provides valid information to crews/owners on the safe installation and maintenance of passive radar reflector and warnings of the need to avoid increasing the probability of other accidents related to other hazards.

AND the installation and maintenance documentation provides valid information to crews/owners to ensure that installation does not significantly detract from that cross section and that maintenance keeps the radar cross section during life.

3.2.6  Subclaim X.X.3

The user documentation provides valid information to crews/owners on the safe operation of radar reflector-equipped yachts and warnings of the scenarios where the probability of detection is not significantly enhanced.

Note:  This information might conceivably be needed in the UK under the General Product Safety Regulations 2005: "to provide information and warnings as to the risks their products pose where those risks are not obvious and, where necessary, to provide instructions adequate to consumers' needs as to the safe operation of the product".

3.2.7  Argument

This argument is that:

IF the radar cross-section characteristics of installed passive radar reflectors are known,

AND the environmental and installation degradation effects over time are known,

AND the non-collision related hazards associated with fitting radar-reflectors to yachts are known,

AND the characteristics of the documentation readership are known,

AND the available documentation has been successfully assessed to demonstrate that it correctly reflects this knowledge,

THEN subclaims X.X.4 and X.X.3 are supported

3.2.8  Evidence

Radar cross-section characteristics of installed passive radar reflectors, applicable to scenarios where potential large vessel collisions with yachts are reasonably likely (including to the geometry of the radar reflector relative to the large vessel radar).

3.2.9  Evidence

Evidence of environmental and installation degradation effects over time when installed in accordance with installation instructions, and with and without maintenance of the radar reflector in accordance with maintenance instructions.

3.2.10  Evidence

Non-collision related hazards associated with fitting radar-reflectors to yachts informed by, but not constrained by any installation instructions.

3.2.11  Evidence

Assessment of available user, installation and maintenance documentation to demonstrate that it correctly reflects the knowledge gained from other evidence gathering, in the context of the characteristics of the documentation readership [yacht owners and crews].

3.3  Sub-claim 7

The radar reflector when correctly installed will not significantly increase any other hazards, for example mast failure, yacht stability, or sail snagging, [that unduly offset the risk reduction related to collision].

