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From: Joseph, Stacy

Sent: Monday, September 27, 2010 6:41 AM

To: Makar, Gregory; Norato, Michael

Cc: STPCOL

Subject: FW: Draft Chemical Effects RAI Responses

Attachments: 06 02 02-29 Response 092410.pdf; 06 02 02-28 Response 092410.pdf

Here are DRAFT RAI responses to use for discussion during tomorrow’s public meeting.

From: Tomkins, James [mailto:jetomkins@STPEGS.COM]
Sent: Friday, September 24, 2010 1:48 PM

To: Joseph, Stacy

Subject: Draft RAI Responses

Here are two of the responses. | will send the others later.
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Page 1 of 2

RAI 06.02.02-29

QUESTION:

The June 10, 2010, response, to RAI 06.02.02-27 states that the corrosion products from zinc are
expected to be particulate, and that no new type of chemical precipitate would result from zinc
(i.e, a type of precipitate different than the particulate evaluated for the reference Japanese
ABWR). Please provide the technical basis for stating there will be no new type of precipitate,
such as a gel-like precipitate. The next paragraph provides background information from the staff
and is part of the basis for the need for additional information from the applicant.

It appears that the zinc in inorganic zinc (I0Z) coatings may corrode in a post-LOCA
environment, but there is limited information about the rate and the form of the corrosion product.
For example, the report from the Erlangen Tank Test Station (ML083510156) described pressure
loss from an accumulation of zinc corrosion products in a mineral wool bed. The source of the
zinc in that test was galvanized steel, but the zinc in IOZ coatings may also be subject to
dissolution (corrosion) depending on water chemistry and temperature (e.g., NUREG-6873 and
NUREG-6988). WCAP-16530-NP included a pH- and temperature-dependent corrosion-rate
equation for zinc based on the test results for galvanized steel, but the amount was considered
negligible for operating PWRs and not included in the chemical model. The Utility Resolution
Guidance recommendation of 47 pounds of particles from I0Z coatings did not consider
chemical dissolution (corrosion) of the zinc and subsequent precipitation in another form. The
staff notes one source showing the solubility of amorphous and crystalline zinc hydroxide phases
decreases by about four orders of magnitude when the pH increases from 7 to 9 at 25°C (Marcel
Pourbaix, “Atlas of Electrochemical Equilibria in Aqueous Solutions,” National Association of
Corrosion Engineers, 1974).

RESPONSE:

The only source of zinc inside the STP 3&4 primary containment is the assumed destroyed
inorganic zinc (I0Z) primer from the qualified coating within the break zone of influence (ZOI).
STP 3&4 design specifications prohibit the use of galvanized steel and any other source of zinc
in the primary containment. The IOZ primer exists as 80% zinc particles and 20% zinc oxide
particles (Reference 1). The corrosion of zinc in an aqueous environment yields zinc oxide,
which, like zinc, is also a particulate (Reference 1). In addition, there is no effect from boron
addition on the particulate form of zinc or its corrosion product (Reference 2). Boron addition
only impacts the pH of the aqueous solution which affects the rate of corrosion. As a result, any
zinc particle corrosion transforms to zinc oxide, which exists in particulate form. Therefore, this
was already considered in the debris load for head loss testing, which was used to verify the
acceptability of the suction strainer.

Relative to zinc solubility, it is not postulated that the zinc will remain in solution, but rather that
it will exist in particulate form and be transported to the strainer. As noted above, this particulate
was considered in the head loss testing that was conducted on the RI-ABWR suction strainers



Question 06.02.02-29 U7-C-STP-NRC-xxxxxxx
Attachment 1
Page 2 of 2

which, as noted in the response to RAI 06.02.02-6 (STPNOC Letter U7-C-STP-NRC-090141,
dated September 28, 2009), is the basis for acceptability of the STP 3&4 suction strainers.

References

1. Metals Handbook, Ninth Edition, Volume 13 Corrosion. ASM International Handbook
Committee. Metals, Park, Ohio, 1987.

2. Zhang, Xiaoge Gregory. Corrosion and Electrochemistry of Zinc. New York: Plenum
Press, 1996.
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RAI 06.02.02-28

QUESTION:

The June 10, 2010, response, to RAI 06.02.02-27 states that the sodium pentaborate from
the Standby Liquid Control (SLC) System will be initiated during a LOCA in order to control the
suppression pool pH. Please provide the calculated post-LOCA 30-day pH profile and describe
the administrative controls that will be in place to ensure initiation of the SLC System injection.

RESPONSE:

The 30-day pH profile for the STP 3&4 suppression pool following a LOCA is provided in the
proprietary Toshiba Report No. SCO-2010-000050 dated September 14, 2010. The methodology
used to develop this profile is the same as that for the Limerick Generating Station (LGS)
Calculation LM-0642 Revision 1 (Adams Accession No. ML053330361). This methodology
was reviewed and accepted by the NRC staff. The Toshiba report provides details of the cases
analyzed and identifies the input assumptions used, and it will be made available for NRC
review.

STP 3&4 will have administrative controls in place to assure that, if and when the pH starts to
trend downward, the Standby Liquid Control (SLC) system is initiated to add boron to buffer the
suppression pool and maintain the pH within the design limits. These controls will include
suppression pool pH monitoring and initiation of the SLC, as necessary. Because this buffering
action will not be required until several hours after the LOCA, these administrative controls will
be included as part of the Technical Support Center (TSC) post-LOCA guidelines for STP 3&4.
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