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WCAP-18240-P, Westinghouse Thermal Design Procedure 
Executive Summary 

The Westinghouse Thermal Design Procedure (WTDP) consolidates existing methods approved 
by the Nuclear Regulatory Commission (NRC) for calculations of Departure from Nucleate 
Boiling Ratio (DNBR) limit for Conditions_ I and II events at a 95% probability and a 95% 
confidence level (95/95), and statistical rods-in-DNB evaluation for non-LOCA (Loss ofCoolant 
Accident) Condition III and IV events in Pressurized Water Reactor (PWR) design applications. 
These existing methods were approved by the NRC for Combustion Engineering Nuclear Steam 
Supply System (CE-NSSS) PWRs. For future CE-NSSS plant applications, the Westinghouse 
version of the VIPRE-01 _subchannel code, VIPRE-W, will be used with WTDP in lieu of 
CETOP-D/TORC computer codes. Once approved, the same WTDP method can be applied to 
all PWRs (i.e., CE-NSSS operating PWRs, Westinghouse-NSSS operating PWRs, VVERs, and 
the evolutionary AP1000®1 andAPR1400 designs). [ 

r,c The WTDP would 
simplify the calculational processes and facilitate the focused expenditure of licensee resources 
on other safety-significant issues. 

For the WTDP 95/95 DNBR limit calculation, the NRC-approved Statistical Combination of 
Uncertainties (SCU) method for CE-NSSS plants is integrated with the NRC-approved Revised 
Thermal Design Procedure (RTDP) method for Westinghouse-NSSS plants. WTDP is designed 
to implement a Monte Carlo approach that statistically combines uncertainties in a DNB 
correlation, fuel and modeling parameters ( also referred to as system parameters), and reactor 
parameters (also referred to as state parameters) to determine the DNBR limit. The major 
improvement in the WTDP calculation method over the SCU method comes from eliminating a 
response surface and its associated limiting condition for combining uncertainties in the system 
parameters with the uncertainty in the DNB correlation. As compared to RTDP, WTDP replaces 
the Square-Root-of-the-Sum-of-the-Squares (SRSS) method for the limit calculation with the 
Monte Carlo approach. [ 
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For non-LOCA Condition III or IV radiological consequence analysis using WTDP, the amount 

of fuel failure is determined based on an NRC-approved statistical convolution method of 

calculating the number of fuel rods in DNB for CE-NSSS plants. Using the statistical 

convolution method, [ 
] • a,c Any calculated 

value for fuel rod heat flux reaching DNB during the event is conservatively assumed to lead to 

fuel failure for the radiological consequence evaluation. Since DNB as a Specified Acceptance 

Fuel Design Limit (SAFDL) is defined on a 95/95 basis, there is only a 5% probability with the 

95% confidence level that DNB would occur if a fuel rod DNBR is at the DNBR limit. The 

same method for CE-NSSS plants can be applied to the rods-in-DNB evaluations for W-NSSS 

Non-LOCA Condition III or IV events, including locked rotor and control rod ejection accidents. 

Intended applications ofWTDP to calculations of the 95/95 DNBR limit and rods-in-DNB are 

for all PWRs including both W-NSSS and CE-NSSS plants. The W-NSSS plant designs include 

2-loop, 3-loop and 4-loop Westinghouse-designed PWRs; the APlOOO plant, and any other PWR 

using RTDP and the VIPRE-W subchannel code to calculate the 95/95 DNBR limit. WTDP will 

also be used with VIPRE-W for the CE-NSSS plant applications. For WTDP used as an 

alternative to RTDP or SCU, [ 
]. a,c 

Any new parameter and its uncertainty as input to a plant-specific WTDP application, in addition 

to the current uncertainties considered in RTDP or SCU, is beyond the scope of this topical 

report and will require prior NRC review and approval. 

The planned submittal date for the WTDP topical report is August 30, 2018. 




