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18-130 

MUAP-09019 (R0), Part 2, Section 3, Task Analysis, presents the results of the task 
analyses of risk-important human actions. The results are provided in Tables on pages 
162 through 190 encompassing approximately 30 actions. MHI’s response to RAI No. 
664-5046, Question No. 18-95 provides a table of risk-important operator actions 
identified by the PRA. It contains more actions that were analyzed in MUAP-09019. Will 
the additional actions be analyzed as part of Phase 2b evaluations? Further, as the 
design of the US-APWR’s HSIs and procedures evolve, will their impact on risk-
important human actions be addressed? 
  
Reference: MHI's Responses to US-APWR DCD RAI No. 664-5046; MHI Ref: UAP-HF-
10340; dated December 22, 2010; ML103620627. 

 
 
18-131 

DCD Tier 2, Revision 3, 18.4.1, “Objectives and Scope”, states that the task analysis is 
based on the Japanese APWR design with “additional analysis performed for differences 
in the US-APWR design.” Since the only task analyses performed have been for risk-
important actions and the DCD indicates that the analyses to be performed only address 
the difference between the Japanese and US-APWR s, a question arises as to 
specifically what human actions will be addressed in the Phase 2b analyses? Further, for 
the aspects of the Japanese APWR design that are the same as the US-APWR, were 
personnel tasks that fall into the categories other than risk-important subject to task 
analysis? 

 
 
18-132 

The OSD methodology in MUAP-07007 (R3) is not described in sufficient detail to 
provide reasonable assurance that the analysis will achieve its objective. To make such 
an evaluation, the methodology described in the implementation plan should be:  

• complete; i.e., the scope, inputs, analyses to be performed, outputs, and 
documentation are described in the plan. 

• described in a detailed step-by-step format. This level of detail supports the 
determination that the IP can be reliably used by design personnel and that 
consistent results will be achieved by knowledgeable engineering personnel. 
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• executable; i.e., the methodology in the IP can be used to produce the final results 
that can be reviewed using NUREG-0711 criteria, and the methodology provides 
a sufficiently detailed description of the product (expected results of the 
methodology) that it can be used to establish acceptance criteria for verifying 
ITAAC completion.  

Please provide additional detail on the methodology to be used for the Phase 2b task 
analyses. 

 
 
18-133 

Table 5.4-1 of MUAP-07007 (R3) identified task considerations used in task analysis that 
are consistent with Table 5.1 of NUREG-0711. However, the OSD task analysis 
methodologies described do not appear to address these considerations. The OSD 
steps described do not reference the Table, nor does the example worksheet or 
summary table appear to identify them. Where and how are the task considerations 
listed in MUAP-07007, Table 5.4-1 used as part of task analysis? 

 
 
18-134 

Goals, operators, methods, and selection rules (GOMS) is used as a detailed task 
analysis methodology as identified in MUAP-07007 (R3), section 5.4.3.2. While GOMS is 
a well-know analysis methodology, several questions arise concerning its use for the 
analysis of nuclear power plant operator tasks. 

• For the perception, cognition, and motor elements evaluated with the GOMS 
methodology, please explain the basis of the three time estimates. As GOMS 
was originally developed to address relatively simple human-computer actions 
such as typing on a keyboard, are these estimates representative for NPP 
operations? 

• Table 5.4-4 provides factors for each element as a function of action type. How 
were these factors derived and how are they applicable to NPP tasks? 

• GOMS does not consider problem solving cognitive activities or performance 
shaping factors. The GOMS time estimates, therefore, may be idealized; i.e., do 
not reflect factors that can complicate task performance. Please address how 
these will be applied to NPP operator tasks. 

• As GOMS is developed for the evaluation of human-computer interaction tasks, 
how is it adapted for use with other types of operator actions, such as local non-
computer tasks or local operator actions? 

• How are the time estimates used to calculate cognitive workload? 

 
 
18-135 
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The OSD and GOMS methodologies were used in the analysis of risk-important actions 
as is described in MUAP-09019, Part 2, Section 3, Task Analysis, Appendix 3.9.1, and 
Appendix 3.9.2 .The results are presented in Table 3.7.1. However, the results contain 
more information than is addressed by the methodology described in Appendix 3.9.2. 
For example, columns are provided for many of the task considerations noted in Table 
5.4-1 of MUAP-07007. Thus, the results do not appear to flow from the methodology 
described and a question arises as to the completeness of the methodology description 
for the U.S. APWR task analysis methodology described in MUAP-07007. Please clarify 
the relationship between the methodology described and the results obtained. 

 
 
18-136 

Results are provided in summary fashion for risk-important actions. The results provide 
detailed breakdown of the task into actions, indication of task requirements, indication 
the number of crewmembers and their skill level, and overall time estimates for 
completion of the action. These time estimates are compared with time available in 
MUAP-09019 (R0), Appendix 3.9.1. However, the summary tables are so high-level that 
it is not possible to determine how the OSD and GOMS were used to produce them. 
Please provide complete analyses for selected risk-important human actions. 

 
 
18-137 

MUAP-09019 (R0), Appendix 3.9.1 indicates a time required for the human action 
associated with Event 1 and identifies engineering judgment as the basis. However, the 
applicant’s task analysis methodology states that a GOMS evaluation was used to derive 
time estimates for risk-important human actions. Please clarify. 

 
 
18-138 

The task analysis methodology described in the DCD and in MUAP-07007 does not 
describe how the analyst will treat the number of crew members, the skills needed to 
perform the task, and the allocation of tasks to crewmembers as part of the analysis. 
Please provide the methodology for these aspects of the task analysis methodology. 

 
 
18-139 

DCD Tier 1, Revision 3, Section 2.9, “Human Factors Engineering.” Table 2.9-1, Item 
5 indicates that the analysis will be conducted “in accordance with the requirements of 
the Task Analysis Implementation Plan.” Please clarify what document constitutes the 
Task Analysis Implementation Plan. In addition, the acceptance criteria presented states 
that a results summary report exists and concludes that the analysis has been 
conducted in accordance with the plan. This statement is not adequate as the 
acceptance criteria. The applicant should provide a more explicit description of the 
contents of the plan. 

 
 


