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	First Marker’s General Comments and Original Mark
 A well written and logical report showing the use of systems tools in the building of a specification for an explosives processing article. The techniques here could be extended to specify other machinery for use in hazardous environments. It is important to note Mr Graham was not taught the use of SE within his module pathway. I could have done without the quotes at the head of every section. Good for a presentation though.
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	Second Marker’s General Comments and Original Mark


Excellent acknowledgement, which set the thrust for this interesting and humorous paper. Has Q branch moved to Porton? I learned a great deal about ‘cobots’ and systems engineering from this report. It was interesting to see that you did not mention the most recent energetic incident....., which is under HSE investigation. I awarded a mark of 73% with 8/15 awarded for literature review and 19/25 for the analysis.
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	Comment After Consultation With Other Marker & Final Agreed Mark

After consultation it was agreed that Mr Graham should be awarded 75% given that his delve into Systems Engineering was first class.
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	Survey
	Review
	Experiment
	Development

	1.Research-informed Literature
	
	
	
	

	Introduction
	/5
	/5
	/5
	4/5

	Literature Review
	/20
	/35
	/20
	9/15

	Comments:

Marker 1:-

Introduction gave a clear statement of the project’s intentions and aims. I’m still a little unclear as to what the systems tools actually selected versus what was supplied as a “fait a compli”. That said, the adoption of the toolkit has preserved a design rationale that has been recorded for posterity and provided a model for future iteration.

Past incidents have been considered which is always a good start when considering safety. Were there any past accidents where robots could have saved lives? Or indeed caused danger? I can recall one at Wallop Industries where the robot caused the issue, but no one was injured.

Literature is heavy on the robots, light on the systems engineering. These SE processes have been used in industry to identify critical process areas and potential hazards. Referencing the processes and papers governing their derivation is important. Leverson would have been a good call.


	 
	Survey
	Review
	Experiment
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	2. Knowledge and Understanding of Subject
	
	
	
	

	Methodology
	/5
	/5
	/5
	4/5

	Survey Design
	/15
	 -
	 -
	 -

	Requirements/Design
	 -
	 -
	 -
	4/5

	Comments:  

Marker 1: The use of the systems toolkit and the development of potential solutions is sound. Better in fact than the efforts of some who have had the misfortune of me lecturing them. There are minor errors and some confusion of the nonfunctional system, implementation and performance categories. But this is a small issue compared to the benefit of the derivation of a TRACEABLE specification.

Requirements are clearly stated, and the derivation noted in the tool kit. 
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	3. Analysis
	
	
	
	

	Results & Discussions
	/25
	/25
	/25
	20/25

	Conclusions and Recommendations 
	/10
	/10
	/10
	7/10

	Comments:  

Marker 1 :

The toolkit develops the proposed design and proposes functional metrics against which the design can be tested and passed or failed. We have a prioritisation of the design features, which show no real surprises but does provide a traceable logic. 

The functional metrics could be developed to a greater understanding of the small scale materials tests. Tests (or trials) such as crush testing and fall hammer testing small devices, or powders in situ, rather than powders themselves might be a more profitable way forward.

I’m still a little confused as to what the systems study delivered that was different form that “already purchased” the cart led the horse, but what are the potential differences and pitfalls?

A use case would be a good idea to back up your functional sequences. Alternative and exceptional flows should also be considered. The “what happens if” scenarios are important in the safety world. Including a use case blank would have illustrated this. Also you know your functions so a rudimentary function failure mode analysis could have been proposed. 
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	4. Practical Application and Deployment
	
	
	
	

	Development
	 -
	 -
	 -
	10/15

	Experimental Design
	 -
	 -
	/15
	 -

	Comments: 

Marker 1:

As I’ve said before the use of the toolkit was exceptional for one who has not been taught and the derivation of a traceable specification and a logical test programme that can be raised along with a SSOW for the process. 

FFMEA would help develop this approach, which if followed should generally help the installation of new kit, whatever it is, into processes. This does not only assist DSTL in improving safety but the rest of the explosives processing world as well. How would scale up affect the decisions you have made? What would be the effect on manufacturing output. 

If you had taken in Nacy Leverson’s work as part of the analysis, we would have got into the world of commands and hierarchy. Very well suited for a robot in a safety critical scenario










	 
	Survey
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	5. Skills for Professional Practice
	
	
	
	

	Reflection
	/10
	/10
	/10
	9/10

	Quality of Report
	/10
	/10
	/10
	8/10

	Comments: 

Marker 1

I found the report to be a good read. Personally, I could have done without the quotes. It was logically set out and the way ahead was explained. Layout wise I don’t know what you’d do with the charts provided. Printing them as fold outs would be one idea, they do have to be big enough to read and they do carry a lot of the detail which is difficult to appreciate in small print. We’ve tried many ways round this. This is not a bad one.

I liked the division of the reflection into the different areas. Technical and Project management.

I will comment back on the referencing. You needed to state the provenance of the SE toolkit. 
 

	TOTAL:
	/100
	/100
	80/100
	75/100







