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	RESOLUTION

	Comment No. / Reviewer
	Para/Line No.
	Proposed new text
	Reason
	Accepted
	Accepted, but modified as follows
	Rejected
	Reason for modification/rejection

	1
	General
	The justification and Scope of DS492 are vague.  There is a need for more elaboration of how this guidance will address compliance with SSR 2/1 requirement #32 with more details in the contents of the guidance presented on page 4: 

Requirement 32: Design for optimal operator performance Systematic consideration of human factors, including the human–machine interface, shall be included at an early stage in the design process for a nuclear power plant and shall be continued throughout the entire design process.   

In this context, the guidance should clearly address:

· The design for a nuclear power plant shall address the critical number of operating personnel needed; incorporation of operational experience and lessons learned from operation;  

· The design support of operators in the fulfilment of their duties limiting the effects of operating errors on safety. 
· The human–machine interface design to provide the operators with comprehensive but easily manageable information, in accordance with the necessary decision times and action times. 
· The crucial information that needs to be provided to the operator to support his/her functions such as: (a) assessment of the general state of the plant in any condition; (b) operation of the plant within the specified limits (e.g.; operational limits and conditions); (c) confirming that safety actions for the actuation of safety systems are automatically initiated; (d) determining both the need for and the time for manual initiation of the specified safety actions.

· The design shall be such as to promote the success of operator actions with due regard for the time available for action, the conditions to be expected and the psychological demands being made on the operator.

· The need for intervention by the operator on a short time scale shall be kept to a minimum.

· The design shall be such as to ensure that, following an event affecting the plant, environmental conditions in the control room or the supplementary control room and in locations on the access route to the supplementary control room do not compromise the protection and safety of the operating personnel.
· Clear instruction of operational functions in case of cyber-attack. 
· The design of workplaces in accordance with ergonomic concepts.

· Inspection, verification, and validation, including use of simulators. 
	Clarity and completeness to present key issues to address SSR/2/1 Safety Requirement #32.
	
	
	
	

	2
	General
	The document lacks addressing interface between safety and security in consideration of human factors in design and operation. We believe it is necessary that the document lists interface with security guideline documents such as NST036 (Computer Security I&C); NST009 (Building Capacity for Nuclear Security); NST020 (Sustaining Nuclear Security Regime); and NST041 (Preventive and Protective Measures against Insider Threat).
	We believe the guidance should address interface between safety and security in consideration of human factors in design and operation. 
	
	
	
	

	3
	Sect. 2, Para. 3/3; page 1
	“Inadequate human-machine interface cannot and should not be compensated..”
	Some HMI deficiencies CAN be resolved by training, etc. The point is that design deficiencies should not be resolved by loading up the operator(s). 
	
	
	
	

	4
	Sect. 2, Para. 4/2; page 1
	“The human intervention on plant remains an aspect that cannot easily be diversified.”
	We do provide some human diversity via requirements for “Technical Support Center or TSC.
	
	
	
	

	5
	Sect. 4, Para. 5/1; page 2
	“The safety guide will address the human factor engineering related to operation and maintenance of plant systems…”
	The addition of maintenance to the document is significant and deserves repetition.
	
	
	
	

	6
	Sect. 5; page 3
	Add references for procedure design, systems approach to training.
	Design process should integrate the design of the human/machine interface, the procedures, and the training.
	
	
	
	

	7
	Section 5
	NUREG 0711, Human Factors Engineering Program Review Model Revision 3
	The current NUREG 0711 reference on p. 3 is to Rev. 2, which has been superseded by Rev. 3.
	
	
	
	

	8
	Section 6
	The Safety Guide should consider providing guidance and recommendations specific to the development of an Human Factors Engineering (HFE) Program & Management Plan (PMP)
	To ensure compliance with Requirement 32 of IAEA SSR-2/1, guidance should be developed and included in the document to assure that HFE will be properly developed, executed, overseen, and documented throughout the entire design process.
	
	
	
	

	9
	Section 6
	The Safety Guide should consider providing guidance and recommendations specific to the review of Operating Experience
	To ensure compliance with Requirement 32 of IAEA SSR-2/1, guidance should be developed and included in the document to confirm that previous plant designs have been examined to preclude the introduction of any negative HFE features in the new design.
	
	
	
	

	10
	N/A; general comment
	Will the document address the selection of a design team or qualifications of the HF lead?
	An important aspect that needs to be included. Many in the industry still think that anyone can design HMI, “It’s just common sense.”
	
	
	
	

	11
	N/A; general comment
	Will the document address the consideration of design alternatives?
	Guidance is needed re choosing and documenting the decision as to which is the “best” of various design alternatives and why.
	
	
	
	

	12
	N/A; general comment
	Will the document address the use of cost/benefit in the design process?
	Poor cost/benefit is why many designers tend to choose to load the operator with tasks, i.e., because they don’t recognize all of the costs associated with manual actions. Guidance is needed.
	
	
	
	

	13
	N/A; general comment
	Will the document address the issue of operator/crew workload in the design process?
	Guidance is needed on how to measure operator/crew workload.
	
	
	
	

	14
	N/A; general comment
	Will the document address the issue of new or evolving tools?
	Guidance is needed re how to use new and future design tools, such as rapid prototyping, operator/crew modeling, 3D animation.
	
	
	
	

	15
	N/A; general comment
	Will the document address “beyond design basis” mitigation?
	Shouldn’t we be designing control room HMIs to support BDB response, e.g. FLEX guidelines, in addition to other procedures? 
	
	
	
	


