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Question 

S-1  Section 1.2 of the report states “In this report, quantitative scaling 
analyses based on the hierarchical two-tiered scaling (H2TS) 
methodology1-7

 

 were performed to complete the M-RELAP5 
development and assessment which is required in the EMDAP.” It 
further states that both top down and bottom up analyses are 
performed.  One purpose of the top down analysis is to address 
system interactions.  Yet, on the one hand the report contains 
arguments concerning US-APWR likeness to a traditional 4-loop 
Westinghouse PWR and at the same time, the report does not 
mention any specific system interactions whose scalability is of 
particular interest. 

What specific new and/or unique system interactions is the top 
down scaling analysis intending to address?  

S-2  In reference to the repeated argument of “similarity” between US-
APWR and traditional PWRs, which in the past were analyzed, for 
purposes of scaling, as a simple loop with emphasis on local 
phenomena ranges and traditional non-dimensional parameters, 
such as Re, Nu, Bi, etc. 
 

• What is new and different about the systems of US-APWR 
that requires a top down scaling analysis to ensure that the 
code can predict the new system interactions? 

• What sequence of events and conditions are expected to 
vary from that of conventional PWRs due to US-APWR 
larger dimensions? 

• Is it not possible to evaluate the sufficiency of the data base 
and the applicability of the code through a bottom up (local 
component and phenomena ranges) scaling analysis? What 
exactly does the top-down approach, based on a single IET, 
contribute to this goal? 
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S-3  In section 1.2 of the scaling report it is stated that "Specifically, the 
lET and SET facilities and experimental data are evaluated by the 
top-down and bottom-up approaches to respond to Step 6 in 
Element 2 of EMDAP ‘Perform Scaling Analysis and Identify 
Similarity Criteria’, which demonstrates whether similar thermal-
hydraulic behaviors expected in the US-APWR are also observed in 
the scaled test facilities.”  
 
This implies that multiple facilities are included in the scaling 
analysis. The Regulatory Guide 1.203 (on page 13) also refers to 
multiple facilities.  However, the text of this scaling report seems to 
imply that the SBLOCA “scaling analysis” is limited to a single 
facility and a single test. 
 
If that is the case, what demonstrates that the data base is 
sufficient, being that a single test does not contain all of the ranges 
of phenomena expected in the prototype?   

S-4  In Section 6.1.2.3 it states “…the governing conservation equations, 
(6.1-1) and (6.1-2), is nondimensionalized by dividing by the 
reference quantity of the parameter, e.g. the initial value …” The 
text further states that the reference time is chosen to make a 
particular nondimensional coefficient (Φ6
 

) equal to unity. 

Please provide the criterion for the selection of each of the other 
“reference quantities”. 

S-5  Equation (6.1-9) defines the coefficient Φ6 
 

and the reference time. 

• How was the pressurizer mass flow used as the reference 
chosen? 

• How was the reference pressurizer mass flow calculated? 
• Since the rest of the system is apparently subcooled, the 

break flow might serve as a better reference value.  Please 
address the merits of using the pressurizer mass flow as a 
reference as opposed to the break flow. 

S-6  Table 6.1-2 defines Φ6  

 

as a “Ratio of integrated mass flow to a 
reference mass.” 

Does this mean that the reference pressurizer mass flow is an 
average of some sort?  How is the reference mass flow defined for 
the plant? 

S-7  Table 6.1-1 has a column named “Reference Parameters” If one 
calculates the reference time so that Φ6

 

= 1.0, one gets different 
values than those in the table. 

Please describe how the reference values were determined and 
provide their values as used in the scaling analysis. 

S-8  [ 
  (Proprietary information withheld under 10 CFR 2.390) 
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S-9  At the end of Section 6.2.4, the following statements are made: “… 
ROSA/LSTF was designed so that the test facility is scalable to the 
reference plant (Westinghouse-designed 4-loop PWR) which is also 
scalable to the US-APWR” and “Consequently, it can be judged that 
the ROSA/LSTF is sufficiently scalable to the US-APWR …” 
 

• What is the definition of “scalable” in this context? 
• What is the definition of “sufficient” as used here? 

 
S-10  Section 6.3.2.3 states, “Each of the physical parameters in the 

governing conservation equations, (6.3-16) and (6.3-17), is 
nondimensionalized' by dividing by a reference quantity of the 
parameter, e.g. the initial value.” 
 

• Please define and discuss the criterion used to select these 
reference values? 

S-11  Section 6.3.2.3 states “the equations are mathematically solved to 
obtain the temporal derivatives of the core and upper plenum liquid 
levels and the liquid level at the loop seal clearing” 
 

• Does this mean that an analytical solution was obtained?  
Please provide the "solution" referred to in this statement. 

S-12  Equation 6.3-18 contains numerous non-dimensional mass flow 
terms, and various non-dimensional level terms.  The definitions of 
starred variables just below this equation suggest that all of these 
mass flows are normalized with respect to one reference flow 
(same for all), and all of the levels are normalized with respect to 
one reference level, and the same is true of the non-dimensional 
areas. 
 

• Is this interpretation correct?  Are the reference mass flow, 
reference level, and reference area the same for all like-
variables? What is the rationale for this approach? 
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• Is this also true of the other non-dimensional parameters of 
other governing equations and in other phases of the 
transient? 

S-13  In Section 6.3.2.3, the reference time is defined as the difference 
between the timing of two events, neither of which is determined by 
a simple calculation.  This reference time itself is not identified with 
any one specific process, but rather the result of competing 
processes. 
 

• If it is necessary to know a priori, t1 and t2

• How sensitive are the analysis results to the reference time? 

, in order to do the 
quantification of the nondimensional coefficients required for 
the analysis, how are the plant numbers evaluated? 

S-14  Section 6.3.2.4 states “In the scaling analysis for AP1000, it is 
shown that an acceptable range for the facility/plant scaling ratios is 
from 0.5 to 2.0.”  The specific document cited is NUREG-1793, 
Section 21.5.7, 2004. 
 
NUREG-1793, Section 21.5.7 suggests that for the relationship 
between AP600 and AP1000 there is a range for which the AP600 
test data base is applicable to AP1000 scaling analysis.  It does not 
demonstrate (as implied by the word “shown” in the US-APWR 
scaling report) or offer any explanation for why the range was 
chosen.  We can easily demonstrate (attached draft reference) that 
this overly simplified criterion does not ensure similarity at all. 
 

S-15  The documents suggest that the nondimensional coefficients of US-
APWR appear to have been derived in a fundamentally different 
fashion than how it was done for AP600 and AP1000 scaling 
analysis.  The US-APWR analysis appears to use a single 
reference variable to create the starred variables of several like 
variables (one mass-flow, one mass, one area are reference to 
several flows, masses and areas of the system); for the AP600 
analysis, an individual reference value is chosen for each variable, 
so as to make all the starred variables of order one. The only 
common reference is the reference time, which is chosen according 
to the timing of the process of interest. These are the qualities that 
allow, in AP600, the ranking of processes based on the magnitude 
of their π values, and the direct comparison between facilities based 
on these π values.  Moreover, the identification of potential 
distortions is made not only by comparing magnitudes of π s but 
how they stack against each other in the same equation and 
different facilities.  There are several public domain references that 
describe these methods in some detail (attached is a presentation 
given at the NRC 19th Annual Regulatory Information Conference 
(RIC) and available online, the first 3 references at the end of that 
presentation are also available without proprietary restrictions) 
 

• Since the approach in the scaling analysis of US-APWR 
seems to depart significantly from the AP-1000 scaling in 
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the various aspects described above, please explain in more 
specific detail, how the single ROSA SB-CL-18 facility and 
test case demonstrates that the experimental database is 
sufficiently diverse that the expected plant-specific response 
is bounded and the EM calculations are comparable to the 
corresponding tests in non-dimensional space. 

 
S-16 

 Section 6.1.3, Bottom-up Scaling Analysis, states: 
“From the viewpoint of the bottom-up approach, the discharge flow 
characteristic out the break is important in determining the initial 
plant response. Since the US-APWR SBLOCA methodology 
employs a break flow model approved in Appendix K to 10 CFR 50 
for its application to the licensing safety analysis, the break flow 
model in M-RELAP5 was not explicitly assessed using experimental 
test data. In addition, occurrence of dryout (DNB) is not expected 
during the blowdown phase which was confirmed in the spectrum 
analyses of US-APWR SBLOCAs. 6-' Therefore, there is no need to 
evaluate the breakflow model and relevant experimental data by 
using the bottom-up scaling approach.” 
 

• A conservative model implies an intended distortion in the 
plant model. How will this distorted behavior impact other 
phenomena and processes in its proximity? 

• We still need to verify that the range of available data 
contains the expected response of the code calculation in 
nondimensional space. If it is not done, what makes the 
calculation believable? 

 
S-17 

 Also in page 6-18, the report states: “The heat transfer between the 
primary and secondary sides of the SG can also be an important 
phenomenon during the blowdown phase. In the top-down scaling 
analysis, however, the steam generator heat transfer was not 
explicitly addressed because the outflow from the pressurizer was 
adopted as the dominant factor including the effect of the steam 
generator heat transfer implicitly, as discussed in Section 6.1.2. 
Therefore, the heat transfer in the SG is not directly addressed by 
the bottom-up approach for the present study” 

• The statement implies that the scaling analysis of one 
“important” phenomenon is discarded based on a subjective 
decision that chooses another phenomenon to be the focus 
of attention.  Please, either demonstrate that the steam 
generator heat transfer is indeed irrelevant and requires no 
scaling analysis, or show that the experimental data covers 
the range of conditions expected to occur in the plant. 

S-18  [   
  (Proprietary information withheld under 10 CFR 2.390) 
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