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U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20555

SUBJECT: COMANCHE PEAK STEAM ELECTRIC STATION
DOCKET NOS. 50-445 AND 50-446
SUPPLEMENTAL INFORMATION TO REPORT ON LUMINANT POWER
SPONSORED COATINGS PERFORMANCE TEST

REFERENCE: 1. TXX-06180, TRANSMITTAL OF REPORT ON TXU POWER SPONSORED
COATINGS PERFORMANCE TEST, dated October 20, 2006

2. ALION-LAB-REP-TXU-4464-02, TXU Paint Chip Characterization, Revision 0

3. Letter from Jon Cavallo, Corrosion Control Consultants and Labs, Inc., dated
September 20, 2007

Dear Sir or Madam:

Reference 1 provided the Nuclear Regulatory Commission (NRC) with a report regarding a Luminant
Generation Company LLC (Luminant Power, formerly TXU Power) sponsored coatings test, conducted
at Keeler and Long PPG NAS Test Facility. This report documents the autoclave testing of coatings
samples from the Comanche Peak Steam Electric Station (Comanche Peak Nuclear Power Plant,
CPNPP) Unit 1 Containment. The report, Keeler and Long Report No. 06-0413, "Design Basis Accident
Testing of Coating Samples from Unit I Containment, TXU Comanche Peak SES," was provided "For
Information Only."

In follow up discussions with the NRC staff, informal questions were asked and responses were
provided. The attachment documents these questions and a formal response to them. In the
discussions, the Staff was advised that additional assessments of the testing were being performed and
the results would be provided.

References 2 and 3, respectively, characterized the debris form the Keeler and Long test and
investigated the question as to whether the post-DBA debris produced by degraded CZ-11/Carboline
Phenoline 305 epoxy system is comparable to the post-Design Basis Accident (DBA) debris which
would be produced by other epoxy coating systems commonly found in United States Pressurized
Water Reactors (US PWR) Containment Buildings. These documents are enclosed in electronic (pdf) ,
format on a compact disk, provided "For Information Only." e .Y
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References 2 and 3, respectively, characterized the debris form the Keeler and Long test and
investigated the question as to whether the post-DBA debris produced by degraded CZ-11/Carboline
Phenoline 305 epoxy system is comparable to the post-DBA debris which would be produced by other
epoxy coating systems commonly found in US PWR Containment Buildings. These documents are
enclosed in electronic format, provided "For Information Only."
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The testing and reports described above have been reviewed and found applicable to the degraded
DBA-qualified epoxy and inorganic zinc coatings applied at CPNPP. Therefore, Lurminant Power is
using these reports in the analysis of emergency sump performance in response to NRC Generic Letter
2004-02, "Potential Impact of Debris Blockage on Emergency Recirculation during Design Basis.
Accidents at Pressurized Water Reactors." Although this testing was performed for CPNPP, the
resulting data is not unique to CPNPP. Therefore, Luminant Power is making these reports available to
the industry via NEI.

'These reports are not applicable to Original Equipment Manufacturer (OEM) and.other unqualified
coating systems.

This communication contains no new licensing basis commitments regarding CPNPP Units 1 and 2.

Should you have any questions, please contact Mr. C. K. Feist at (254) 897-8605 or Mr. J. D. Seawright at
(254) 897-0140.

Sincerely,

Luminant Generation Company LLC

Mike Blevins

By:
/i•/d W. Madden

Director, Oversight & Regulatory I

Attachment - Discussion Questions and Responses Regarding Coatings

Enclosure Compact Disk containing the following:
* ALION-LAB-REP-TXU-4464-02, TXU Paint Chip Characterization, Revision 0
* Letter from Jon Cavallo, Corrosion Control Consultants and Labs, Inc., dated

September 20, 2007

c - E. E. Collins, Region IV
B. K. Singal, NRR
M. G. Yoder, NRR (Mail Stop 9 H6)
Resident Inspectors, Comanche Peak

Kffairs

John Butler, NEI
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Discussion Questions and Responses Regarding Coatings

Question 1. What buffer was used for pH control? What difference in results would be expected for
the different buffers used in NPPs?

Response: Sodium Hydroxide (NaOH) was used to buffer the test solution to a pH of 9.0 to 9.5
which is typical for plants using sodium hydroxide. This buffer and pHrange are
generally viewed as the most severe for nuclear power plant materials. However, since
all qualified epoxy coatings have been shown to be resistant to caustic solutions, a
different buffer with a less caustic pH would not be expected to have significantly
different results.

Question 2. Was the thickness of the paint chips measured?

Response: The chips were not measured prior to the testing. The typical thickness of the CZ-
11 /Phenoline 305 system when applied correctly is 6 to 11 mils with the epoxy being
approximately 3 to 9 mils and the inorganic zinc (IOZ) being 2 to 5 mils. The chips in
the sample had failed due to "zinc split" indicative of the CZ-11 being applied thicker
than approved (i.e., more than 6 mils) or improperly cured. The test sample included
green and.beige chips. Green chips are typical of the color used on platforms and
electrical commodities such as cable tray hangers. Beige chips are typical of the color
used on pipe hangers. The original chips had a layer of CZ-11 attached to the epoxy
chip with the balance of the CZ-11 remaining attached to the steel.

Comanche Peak contracted with Alion Science and Technology to perform a post test
characterization of the debris from the test. Report ALION-LAB-REP-TXU-4464-02,
TXU Paint Chip Characterization, Revision 0 [Ref.1I], provides a paint chip
characterization on the chips that were generated from the test performed by Keeler
and Long. Alion performed a size distribution analysis of paint chips (as best possible).
This involved a combination of visual, optical magnification and/or Scanning Electron
Microscopy (SEM) of the smaller sizes or coating thickness.

The results from SEM chip layer thickness measurements indicate the green chips had
an average epoxy thickness of 4.3 mils in the upper tray and 2.8 mils in the lower. The
beige chips had an average epoxy thickness of 6.8 mils in the upper and 7.5 mils in the
lower.

These thicknesses are representative for Phenoline 305 and for qualified epoxy coating
systems in general.

ALION-LAB-REP-TXU-4464-02 provides a size distribution analysis which
conservatively quantified a size distribution to fit the NUREG-06916 distribution. The
size distribution derived in the report is very conservative for CZ-1 1 /Phenoline 305
systems because CPNPP transport does not credit the zinc layer which was still
attached to a substantial number of the smaller chips. In addition, even though only
about half of the smallest debris in the bottoms was epoxy chips, the zinc was assumed
to be epoxy in the size distribution. See Section 5.1, Table 2 of Ref. 1 for the
distribution. See the response to Question 6 for additional discussion.
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In addition to Ref. 1, an evaluation of the applicability of the test to other DBA-
qualified epoxy coatings was performed by Corrosion Control Consultants and Labs,
Inc. The conclusions of this evaluation were provided by letter from Jon Cavallo dated
September 20, 2007 [Ref. 2].

The size distribution derived in the report is very conservative for other epoxy systems
because both the density and the thickness of the chips would generally be greater and
the chips more robust.

Question 3. How long had the failed coating samples been in service?

Response: The coatings were originally applied during construction in the early to middle 1980's.
They had been in service under radiological conditions since the start-up of Unit 1 in
1990 and were removed in the 1RF12 outage in the fall of 2005. Therefore, they had
been in nuclear service for 15 years and pre-nuclear service for up to 8 additional years.

Question 4. Since this coating system, (CZ-11, P 305) is typical for containment liners, which are
primarily not in the immersion zone; compare results of vapor phase to immersion
phase.

Response: From the testing of the CPNPP coating debris, it is evident that the vapor phase
exposure conditions are more severe than the immersion phase. The post-test
condition of the vapor phase coating debris indicates that the topcoat fragments curl
into tight cylinders and the inorganic zinc primer adhered to the reverse (back) side of
the topcoat almost completely disbonds during the testing. This effect was not as
evident with the immersion phase samples. It is believed that the difference in
performance of the vapor phase and immersion phase coatings is due to the higher
temperatures reached in the vapor phase during testing, agitation of the chips by flow
through the perforated trays, and thermal shock from the cold spray solution used to
drop temperatures in the autoclave.

The test was conservative with respect to the plant design for Loss of Coolant Accident
(LOCA) conditions. The spray effect on coatings on equipment and on the liner would
be less severe than that on the chips in the upper tray. Any chip which disbonds would
fall onto or wash to the first horizontal surface. For chips from the liner, this would be
the recirculation pool. For other chips, this would be the floors at each elevation. Each
floor would have a layer of water from sprays with the flow moving along the floor
rather than vertically through the chips. The conditions on floors would be more
representative of the immersion phase than the vapor phase.

The conditions in the immersion phase were also more severe than an actual plant
condition due to the downward flow through the tray. Therefore, the test
configuration and conditions were very conservative in comparison to design basis
plant conditions.

Question 5. Compare the impact of spray on the coating chips in the autoclave to the impact of
containment spray on coating chip in containment. Is the autoclave spray impact
representative or would- the coating chips in containment be subjected to higher impact
forces and tend to break up into smaller pieces?

'A
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Response: The autoclave has an internal diameter of about 12 inches and a recirculation spray
flow rate of 3750ml/min (approximately 1 gpm). The spray density was about 1.27
gpm per square foot. The chips in the upper tray were exposed to this spray for the
duration of the test. The chips in the lower tray and bottom of the autoclave were
exposed to the flow rate of the water for the duration.

A typical spray nozzle provides 15.2 gpm of fine spray to an area much larger than 12
square feet. Comanche Peak, which has a very high spray rate and coverage in
comparison to most other pressurized Water Reactors (PWRs), has a combined spray
density of 0.76 gpm per square foot for two trains of spray. Therefore, it is unlikely that
actual containment spray in any PWR would create a higher impact forces on the chips
in the vapor phase.

As such, the autoclave testing was more severe than actual conditions in a typical PWR
containment.

Question 6. pg 19 of 97. Is the 2.6212 grams of chip material the same as the loose debris collected
from bottom of autoclave shown in photo # DSCN3588.JPG.

Response: All of the 2.6212 grams of debris that was listed under Filter # 1 was debris that was
collected from the bottom of the autoclave (photo #DSCN3588.jpg) and the bottom of
filter # 1. This debris was small enough to drop from the upper and lower trays, but
did not pass through the filter. Reference 1 determined that approximately 50% of this
material was epoxy chips. The SEM measurements indicated that the average length of
the bottoms material was 22.6 mils or about 580 microns. The average (avg) size of the
smallest chips in the upper autoclave was 1/64 inch (15.6 mils or about 400 microns).

The total mass of debris less than 1/8" was 7.152 grams with 5.356 grams in the upper
autoclave (1.59 at 15.6 mils avg) and bottoms (22.6 mils avg). Therefore, 75% of the
debris by weight in the less than 0.125 inch range was greater than 1/64 inch in average
length.

The average size of the smallest chips in the lower autoclave was 1/256 inches (4 mils
or about 100 microns). The Comanche Peak assessment of this debris is that it was
debris from the upper autoclave that was most severely affected by the impact of spray
on chips laying on a perforated plate (see the response to Question 4). This condition
and the resulting debris size is not representative of actual plant conditions. Although
this set of chips could be excluded from the sizing, to assure conservatism, CPNNP
assumes that 6 mil chips would conservatively represent 25% of the less than 0.125 inch
chips. This conservative assumption, in addition to the assumption that the mass of
zinc in the debris is epoxy, offsets any uncertainty in the data such as the exact
distribution of chip sizes in the less than 0.125 inch range.

Therefore, the assumption for the final paint chip size distribution by mass of chips less
than 0.125 inches, (75% of 49.5%) 37.125% is assumed to be 15.6 mils and (25% of
49.5%) 12.375% is assumed to be 6 mils. As described in Ref. 1, 50.5% by mass was
found to be greater than 0.125 inches as described in Ref. 1.
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This characterization of epoxy debris is conservative. CPNPP is using the above as
input into the debris transport and head loss evaluations for GSI-191.

REFERENCES
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