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EXECUTIVE SUMMARY 

Product Title: Materials Reliability Program: Functionality Analysis for Flexible 
Operations of Westinghouse-Design Representative PWR Internals (MRP-230, 
Revision 2-Supplement 2) 

PRIMARY AUDIENCE: PWR utility program engineers 

SECONDARY AUDIENCE: Utility inservice inspection engineers 

KEY RESEARCH QUESTION 

Penetration of wind and solar electric power generation into the electric grid of a number of domestic and 
foreign utilities operating nuclear power plants has occurred in recent years, to the extent that these utilities 
have considered operating their plants as flexible operation units. Several plants have already begun flexible 
operation, reducing power output in response to the needs of the local electric grid. This new operational 
characteristic accommodates the intermittent nature of electric power generation by renewable sources, such 
as wind and solar, without energy storage. Prior to this, most nuclear plants operated as baseloaded units­
that is, they supplied electricity at a constant rate for a lengthy period of time (months to years). 

However, the inspection and evaluation (l&E) guidelines developed by the Electric Power Research lnstitute's 
(EPRl's) Materials Reliability Program (MRP) to support extended operation of the reactor vessel internals 
(MRP-227-A and MRP-227, Revision 1) are only applicable to baseload operation plants. To use the l&E 
guidelines, the utility currently must either perform a plant-specific justification for why this applicability 
criterion has been met or develop its own plant-specific reactor vessel internals aging management program 
to meet the requirements of license renewal. 

RESEARCH OVERVIEW 

The MRP has published interim guidance on flexible operation and the l&E guidelines in the EPRI letter 
MRP 2019-002, which supports addressing the baseload applicability criterion. The first part of the work 
included evaluations of the existing fatigue calculations for two pilot plants-one 3-loop design plant and one 
4-loop design plant. The second part of the work used simulations performed with the MRP-230 functionality
analysis finite element model (FEM) of a Westinghouse-designed 3-loop downflow plant to determine the
impact of several flexible operation scenarios on the baffle-former bolts (BFBs). Included in this analysis is
the evaluation of selected austenitic stainless steel components that are judged as susceptible to irradiation­
induced degradation of mechanical and/or physical properties using an ANSYS®-based subroutine, IRADSS,
developed by ANA TECH Corporation. The data gathered from the FEM runs were then processed to evaluate
the amount of fatigue damage the BFBs would accumulate during flexible operation.

A previous evaluation concluded that the BFBs are the component in the Westinghouse-designed reactor 
internals that is most susceptible to the fatigue effects of flexible operation. The report also concluded that the 
Combustion Engineering (CE)-designed reactor vessel internals are substantially less susceptible to fatigue 
effects from flexible operation than the Westinghouse-designed internals and would not be impacted by 
flexible operation as long as the CE unit operates within its design transient cycles. Based on this previous 
evaluation, the focus of the current work was directed at evaluating the Westinghouse-designed BFBs. 
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