
Tennessee Valley Authority, Post Office Box 2000, Spring City Tennessee 37381

John H. Garrity
Vice President, Watts Bar Nuclear Plant

MAY 0 1 1992
U.S Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

Gentlemen:

In the Matter of the Application of ) Docket Nos. 50-390
Tennessee Valley Authority ) 50-391

WATTS BAR NUCLEAR PLANT (WBN) - MICROBIOLOGICALLY INDUCED CORROSION (MIC)

Reference: NRC request for additional information on controlling MIC in the
safety-related portion of the Fire Protection System.

On February 19, 1992, NRC submitted four questions to TVA related to the MIC
program requesting that TVA provide a response with a follow-up discussion.
This information is needed to revise the WBN safety evaluation report (SER)
for MIC (the original SER only includes the Essential Raw Cooling Water
[ERCW] System). The follow-up discussion on the four questions was held with
NRC on April 7, 1992. As a result of this discussion, NRC requested TVA
formally submit the response to the four questions including additional
information on the safety-related section of the fire protection piping.

The TVA responses to the four questions are provided in Enclosure 1.
Enclosure 2 includes the open commitment contained in this submittal.

If you have any questions, please telephone P. L. Pace at (615) 365-1824.

Sincerely,

John H. Carrity

Enclosures

cc: See page 2
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cc (Enclosures):
NRC Resident Inspector
Watts Bar Nuclear Plant
P.O. Box 700
Spring City, Tennessee 37381

Mr. P. S. Tam, Senior Project Manager
U.S. Nuclear Regulatory Commission
One White Flint, North
11555 Rockville Pike
Rockville, Maryland 20852

Mr. B. A. Wilson, Project Chief
U.S. Nuclear Regulatory Commission
Region II
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323



ENCLOSURE 1

RESPONSE TO QUESTIONS RELATING TO THE MIC PROGRAM
FOR SAFETY-RELATED HIGH PRESSURE FIRE PROTECTION PIPING

QUESTION i

Is the safety-related portion (auxiliary feedwater) of the Fire Protection System
included in the microbiologically induced corrosion (MIC) program?

RESPONSE

The safety-related portion of the Fire Protection System is covered under the MIC
program. This includes the system from the source at the intake pumping station
to the point of connection at the auxiliary feedwater piping in the Auxiliary
Building. The Fire Protection System is connected to the Auxiliary Feedwater
System by installing a spool piece, but only during preparation for Stage II site
flood conditions. Beginning in May 1992, the portions of the Fire Protection
System which serve secondary-safety functions (portions of the Fire Protection
System serving safety-related areas) and the safety-related portion will be
included under the MIC monitoring program Technical Instruction (TI) -31.13, "Wall
Thinning Monitoring Program for Cavitation, Microbiologically Induced Corrosion,
and Dual Phase Erosion/Corrosion."

TVA personnel and NRC residents have inspected the dead leg portions (see the
attached drawing) of safety-related piping for high pressure fire protection
(HPFP). TVA has evaluated that the vertical piping in the Auxiliary Building
upstream of valves 1-ISV-026-650 and 2-ISV-026-688 is in good condition based on
visual examination. The horizontal run of piping on the B header side of valve
0-ISV-026-645 was also inspected and found to contain silt and nodules. TVA is
taking the following actions:

First, the dead leg portions of piping have been added to the MIC
monitoring program to ensure that this safety-related portion does not
become degraded.

Second, as part of the WBN Startup Program, TVA will perform a high
velocity flush on this dead leg portion to insure that loose sediment is
removed from piping. Additionally, during normal maintenance on the
valves located in the dead leg portion, cleanness will be evaluated and
corrective action will be taken, as required.

Third, TVA will ensure that chemical treatment for MIC is injected into
this dead leg portion of piping when HPFP is routinely flushed.

The Auxiliary Feedwater System contains condensate quality water normally
supplied by the condensate storage tanks. In addition to possible raw water
supplied from the Fire Protection System, as an emergency backup source, the
Essential Raw Cooling Water (ERCW) System would supply auxiliary feedwater
following a design basis accident (DBA) in which the condensate storage tanks
were lost. This would be accomplished through an ERCW System header that feeds
each auxiliary feedwater motor-driven and turbine-driven pump. The ERCW System
header welds are included in the quarterly preventative maintenance inspection
of stainless steel welds conducted by TVA to identify leaks. Double stop valves
provide isolation between the two systems during normal operation.



The component cooling system (CCS) is a closed loop system that removes heat from
various component coolers and transfers it to the CCS heat exchanger where it is
rejected to the ERCW. Makeup to the CCS is normally supplied from the
demineralized water system. However, if the demineralized water system is not
available, the normally-closed valves in the ERCW supply line to the CCS surge
tank will be opened to provide makeup after installation of a spool piece between
the two systems. Areas representative of the ERCW to CCS surge tank supply line
are monitored by TI-31.13 to provide data for evaluation of the general system
degradation and to assure structural integrity is maintained.

QUESTION 2

What MIC mitigation has been utilized in the safety-related part of the Fire
Protection System?

RESPONSE

WBN has had a sodium hypochlorite (NaOCl) system installed for all raw water
systems since initial startup of the ERCW System. NaOCl produces hypochlorous
acid (HOCI) that acts as a molluscicide and is used to control organic fouling,
including slime and Asiatic clam growth. Until October 1990 the injection of
NaOCl was done on a continuous basis whenever the water temperature was greater
than 60oF. This injection was to maintain a total residual chlorine of 0.6 to
0.8 ppm concentration.

WBN, in October 1990, installed a dry halogen chemical feed system to treat all
raw water systems. This system, which replaced the NaOCI system, injects
1-bromo, 3-chloro, 5, 5-dimethyl hydantoin (BCDMH), a biocide that adds
hypobromous (HOBr) and hypochlorous acid (HOCI) to prevent MIC and control clams.
That is, BCDMH not only acts as a molluscicide but also is used for
microbiological control. The daily injection concentration is 0.2 to 0.5 ppm
total residual oxidant (TRO) resulting in a concentration of 0.1 to 0.3 ppm in
the plant.

In January 1991, WBN developed a comprehensive chemical treatment program that
includes a dispersant/corrosion inhibitor for treating raw water systems. This
treatment is a major part of the WBN Raw Water Corrosion Program. A chemical
treatment will be used to control corrosion in carbon steel and yellow metals,
to control organic fouling, including slime, and to minimize the effect of MIC.
Zinc sulfate will be used as a corrosion inhibitor to control carbon steel
corrosion, and butyl benzotriazole will be used for the corrosion protection of
yellow metals. Complete implementation is expected by October 1992.
Macrofouling and microbiological control will be accomplished through the use of
BCDMH.

In addition, TVA is in the process of investigating the use of a nonoxidizing
biocide as an enhancement to the program for controlling Asiatic clam
populations, Zebra mussels, and to augment the prevention of MIC.
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QUESTION 3

What testing has been done on the safety-related part of the Fire Protection
System to ensure that structural integrity and functional system requirements are
satisfied (pre-OL and during the 40-year life of the plant)?

RESPONSE

Watts Bar, in 1982, identified a nonconforming condition, NCR WBNMEB8201, wherein
the Fire Protection System may experience greater than expected corrosion of
piping which could lead to unacceptable system performance. The corrective
actions required the addition of system test connections and periodic system
testing to detect unacceptable degradation in system performance based on the
most hydraulically remote areas of the plant.

Periodic testing requirements for corrosion buildup are identified by the system
description for High Pressure Fire Protection System N3-26-4002, (Section 6.2.3,
Periodic Testing). Test results for the permanent test connections are compared
with system calculation values as shown in the system description Table 9. 7. Any
negative trends or unacceptable results requires TVA to take corrective actions
to restore the system to an acceptable level of performance (Section 6.2.3,
Evaluation of Test Results). The functional system requirements are implemented
by the plant through Surveillance Instructions (SI)-7.12, "HPFP System Flush,"
SI-7.15, "Hydraulic Performance Verification," and SI-7.16, "Spray/Sprinkler
Test."

TVA's monitoring program for 40-year life structural integrity is accomplished
through TI-31.13 and DS-CI.2.8, "Special Requirements Structural Evaluation of
Microbiologically Induced Corrosion Degradation in Piping."

TI-31.13 for carbon steel systems includes the following:

a. Scheduled to be run every 6 months.
b. Currently includes two areas in HPFP.
c. Under revision to include additional HPFP representative areas.
d. Monitoring by ultrasonic examination.
e. Acceptance criteria developed by Civil Engineering.

i. Generic criteria developed for worst case stress.
ii. Case by case criteria developed when generic criteria is exceeded.

MIC damage in stainless steel (SS) systems is almost exclusively confined to
welded areas. TVA has developed preventive maintenance instructions to monitor
SS welds in susceptible areas by visual examination and radiography. TI-106,
"Visual Inspection for Loss of Piping Integrity Due to MIC," is used to evaluate
MIC damage found by RT and to verify structural integrity.
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QUESTION 4

What evidence is available that feedwater chemistry will be maintained while
using this portion of the feedwater system?

RESPONSE

The Fire Protection System provides feedwater to remove energy from and to
maintain water level in the steam generator only during Stage II flood conditions
and only then after reactor shutdown. Feedwater chemistry would not be
controlled in this condition since HPFP does not maintain the same chemistry.
Conservative assumptions are made regarding auxiliary feedwater quality for this
event.

A Stage II flood would be a rare event. Recovery from Stage II will be after an
engineering analysis has been performed for equipment degradation and approved
procedures have been developed.



ENCLOSURE 2

LIST OF COMMITMENTS

As part of the WBN Startup Program, TVA will perform a high velocity flush on
this dead leg portion to insure that loose sediment is removed from piping.
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