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A.

BACKGROUND

To establish the minimum value of pH in postaccident containment sprays in pressurized water
reactors (PWRs), the NRC staff has reviewed the available information and recommended the
criteria listed in the branch technical position below.
The minimum pH value of 7.0 follows from the Westinghouse report conclusion that, in ECCS
solutions adjusted with NaOH to pH 7.0* or greater, no cracking should be observed at chloride
concentrations up to 1000 ppm during the time of interest. Figure 7 of the Westinghouse report
shows that the time for initiation of cracking of sensitized and nonsensitized U-bend specimens
of Type 304 austenitic stainless steel in solutions of 7.0 pH having 100 ppm chloride was 7-1/2
months and 10 months, respectively.

*

All pH values are at 25EC.
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The great majority of tests reported in the Oak Ridge report were performed with pH of 4.5, and
only two tests were conducted with pH values other than 4.5. Some cracking was observed at
pH 7.5 in the sensitized 304 stainless steel U-bend specimens after 2 months exposure to pH
7.5 and chloride concentration of 200 ppm. All of the 316 stainless steel specimens showed no
evidence of cracking. Considering the fact that in U-bend specimens the material was
sensitized, stressed beyond yield, and plastically deformed, we conclude that the reported test
conditions were much more severe than the stress conditions likely to exist in the postaccident
emergency coolant systems.
We agree with the Oak Ridge conclusion that absolute freedom from failure of any complex
system such as a spray system can never be guaranteed, but, by proper design, fabrication,
and control of the corrosive environment, the probability of failure can be significantly reduced.
Our recommended minimum pH is somewhat higher than the Oak Ridge recommendation of a
minimum of 6.5.
B.

BRANCH TECHNICAL POSITION

The criteria for pH level of postaccident emergency coolant water to reduce the probability of
stress-corrosion cracking of austenitic stainless steel components, nonsensitized or sensitized,
nonstressed or stressed, are as follows:
1.

Minimum pH should be 7.0.

2.

For the spray water recirculated from the containment sump, the higher the pH in the
7.0 to 9.5 range, the greater the assurance that no stress corrosion cracking will occur.
See SRP Section 6.5.2 for additional water chemistry requirements related to fission
product removal.

3.

If a pH greater than 7.5 is used, consideration should be given to the hydrogen
generation problem from corrosion of aluminum in the containment.

C.

EVALUATION FINDINGS

The controls on the pH and chemistry of the reactor containment sprays and ECCS solutions
meet the staff positions on postaccident chemistry requirements for PWR emergency coolant
water. It also meets the requirements of GDC 14 for assuring the low probability of abnormal
leakage or failure of the reactor coolant pressure boundary and safety-related structures. We
conclude that the proposed pH for emergency coolant water is acceptable.
D.
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