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Background 
 
RAI 05.02.03-2 (Reference 1) requested that the applicant explain the method of pH 
determination at operating temperature from Li and B inventories, and the method for 
ensuring the pH remains within a range that ensures materials integrity. RAI 05.02.03-2 
also requested the applicant to explain any algorithms to be used and how they would 
involve online measurements and additions of either quantity, the limiting value for pH 
which would provoke major corrective action, and any conditions (e.g. shutdown) in 
which pH would be permitted to deviate significantly from standard conditions. 
 
In the applicant’s response (Reference 2), an explanation was given regarding the 
temperature at which limits were to be taken for DCD Table 5.2.3-2 (25°C) and DCD 
Section 9.3.4.2.3.2 (285°C), however the explanation given does not explain the wide 
differences in these two sections.  Table 5.2.3-2 includes values as low as 4.2, which 
appears to be intended to cover refueling, and also allows pH as high as 10.5.  Since 
normal operation should not exceed pH =7.4, it is difficult to envision circumstances 
when pH would rise this high.   
 
Additionally, in the RAI response, the applicant added temperature and pH labels to the 
upper- and lower-limit lines in Fig. 5.2.3-1.  However, the explanation of pH control in the 
text is inconsistent with the figure.  DCD Figure 5.2.3-1 resembles Figures 2-4 and A-2 
of the EPRI PWR Primary Water Chemistry Guidelines, Rev. 6 (EPRI guidelines).  The 
supporting discussion and the pH labels on Figure 5.2.3-1 leave the impression that the 
Upper Limit and Lower Limit curves (each consist of 3 connected segments) are curves 
of constant pH.  This is not the case, as can be seen from EPRI Guidelines Figs. 2-2, 2-
5, and Table A-3, where curves of constant pH are monotone decreasing.  The middle 
region of constant lithium inventory (seen in both EPRI Guidelines Fig. 2-4 and DCD Fig. 
5.2.3-1) is actually one of changing pH (increasing as boron decreases).  (There is also 
such a flat region in EPRI Fig. 2-3.)  The EPRI Guidelines describe different strategies of 
varying lithium and boron additions during startup and operation, and some of these 
strategies involve deliberate changes in pH over the course of operation (this is certainly 
true of the "modified" approach represented by Fig. 2-4).  The DCD describes a plan of 
maintaining constant pH within limits, and does not mention any change in the limits over 
an operating cycle.  Thus, the DCD text is inconsistent with both DCD Figure 5.2.3-1 and 
Figure 2-4 of the EPRI Guidelines, which both depict a modified chemistry regime in 
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which the pH changes during the course of the cycle.  The staff desires that applicant 
provide more detail regarding their approach to pH control.  Simply referencing the 
“EPRI Model” is inadequate, since the EPRI guidelines does not clearly define a model, 
and mentions several that are in use.   
 
 
Requested Information 
 
1. Clarify whether the pH limits given in Table 5.2.3-2 are intended to cover all operating 

modes (e.g., refueling, cold shutdown, startup, shutdown, and power operation), and 
when it would be necessary to allow a pH as high as 10.5?  Is this a limit to prevent 
materials damage or representative of an actual plant operating condition? 

 
2.  Describe the strategy for pH control for the entire operating cycles, including startup 

and full-power operation.  Discuss any plans to vary pH over the course of the fuel 
cycle.  Is the intent for the US-APWR to follow a modified chemistry regime as 
defined in the EPRI Guidelines? 
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