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October 23, 1991

Mr. Dan A. Nauman
Senior Vice President, Muclear Power
Tennessee Valley Authority
6N 38A Lookout Place
1101 Market Street
Chattanooga, Tennessee 37402-2801

Dear Mr. Nauman:

SUBJECT: WATTS BAR NUCLEAR PLANT, UNITS I AND 2 - NRC BULLETIN 88-08, "THERMAL
STRESSES TN PIPING CONNECTED TO REACTOR COOLANT SYSTEMS" (TACA69706)

In a letter dated September 19, 1991, I stated that, among other things, you
may use an enclosed document to assess the adequacy of your program with
respect to Action 3 of the Bulletin and Supplement 3. We have since then
editorially modified that document. The modified version is enclosed and
should be used to replace the former version.

All other statements made in the September 19, 1991 letter remain unaffected.

Sincerely,

Original signed by
Peter S. Tam, Senior Project Manager
Project Directorate II-4
Division of Reactor Projects - I/Il
Office of Nuclear Reactor Regulation

Enclosure:
Evaluation Criteria

cc w/enclosure:
See next page
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Mr. Dan A. Nauman

cc:
Mr. Marvin Runyon, Chairman
Tennessee Valley Authority
ET 12A
400 West Summit Hill Drive
Knoxville, Tennessee 37902

Mr. John B. Waters, Director
Tennessee Valley Authority
ET 12A
400 West Summit Hill Drive
Knoxville, Tennessee 37902

Mr. W. H. Kennoy, Director
Tennessee Valley Authority
ET I2A
400 West Summit Hill'Drive
Knoxville, Tennessee 37902

Mr. W. F. Willis
Senior Executive Officer
ET 12B
400 West Summit Hill Drive
Knoxville, Tennessee 37902

General Counsel
Tennessee Valley Authority
ET 11H
400 West Summit Hill Drive
Knoxville, Tennessee 37902

Mr. Dwight Nunn
Vice President, Nuclear Projects
Tennessee Valley Authority
3B Lookout Place
1101 Market Street
Chattanooga, Tennessee 37402-2801

Dr. Mark 0. Medford
Vice President, Nuclear Assurance,

Licensing and Fuels
Tennessee Valley Authority
3B Lookout Place
1101 Market Street
Chattanooga, Tennessee 37402-2801

Mr. Edward G. Wallace
Manager, Nuclear Licensing

and Regulatory Affairs
Tennessee Valley Authority
5B lookout Place
Chattanooga, Tennessee 37402-2801

Mr. John H. Garrity, Site Vice President
Watts Bar Nuclear Plant
Tennessee Valley Authority
P. 0. Box 800
Spring City, Tennessee 37381

Mr. George L. Pannell
Site Licensing Manager
Watts Bar Nuclear Plant
Tennessee Valley Authority
P. 0. Box 800
Spring City, Tennessee 37381

Mr. H. H. Weber, Manager
Engineering Modifications
Watts Bar Nuclear Plant-
Tennessee Valley Authority
P. 0. Box 800
Spring City, Tennessee 37381

Honorable Robert Aikman, County Judge
Rhea County Courthouse
Dayton, Tennessee 37322

Honorable Johnny Powell, County Judge
Meigs County Courthouse, Route 2
Decatur, Tennessee 37322

Mr. Michael H. Mobley, Director
Division of Radiological Health
T.E.R.R.A. Building 6th Floor
150 9th Avenue North
Nashville, Tennessee 37219-5404

Regional Administrator, Region II
U. S. Nuclear Regulatory Commission
101 Marietta Street, N. W.
Atlanta, Georgia 30323

Senior Resident Inspector
Watts Bar Nuclear Plant
U. S. Nuclear Regulatory Commission
Route 2, Box 700
Spring City, Tennessee 37381

Tennessee Valley Authority
Rockville Office
11921 Rockville Pike
Suite 402
Rockville, Maryland 20852



Enclosure

EVALUATION CRITERIA FOR RESPONSES
TO NRC BULLETIN 88-08, ACTION 3 AND SUPPLEMENT 3

1.0 OBJECTIVE

To provide continuing assurance for the life of the plant that unisolable
sections of piping connected to the reactor coolant system-(RCS) will-not
be subjected to thermal stratification and thermal cycling that could
cause fatigue failure of the piping.

2.0 PURPOSE

To provide guidelines for evaluation of licensee responses, including
acceptable procedures and criteria to prevent crack initiation in
susceptible unisolable piping.

3.0 IDENTIFICATION OF POTENTIALLY SUSCEPTIBLE PIPING

(1) Sections of injection piping systems, regardless of pipe size, which
are normally stagnant- and have the following characteristics:.

A. The pressure is higher than the RCS pressure during reactor
power operation.

B. The piping sections contain long horizontal runs.

C. The piping systems are isolated by one or more check valves and
a closed isolation valve in series.

0. For sections connected to the RCS:

a. Water injection is top or side entry.

b. The first upstream check valve is located less than 25 pipe
diameters from the RCS nozzle.

Examples of such sections in PWRs are the safety injection lines and
charging lines between the reactor coolant loop and the first upstream
check valve, and the auxiliary- pressurizer spray line between the charging-
line and the main Pressurizer spray line.

(2) Sections of other piping systems connected to the RCS, regardless of
pipe size, which are normally stagnant and have the following
characteristics:

A. The downstream pressure is lower than RCS pressure during reactor
power operation.

B. The piping systems are isolated by a closed isolation valve, or a
check valve in series with a closed isolation valve.

C. There is a potential for external leakage from the- isolation valve.
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Examples of piping containing such unisolable sections in PWRs are the
residual heat removal (RHR) lines. Examples of such piping for BWRs are
the RHR lines and the core spray injection lines.

4.0 ACCEPTABLE ACTIONS

The following actions are considered as acceptable responses to
Bulletin 88-08, Action 3 and Supplement 3, as applicable, provided that
the requirements of Bulletin 88-08, Action 2 have been satisfied.

(1) Revision of system operating conditions to reduce the pressure of
the water upstream of the isolation valve below the RCS pressure
during power operation.

(2) Relocation of the check valves closest to the RCS to be at a distance
greater than 25 pipe diameters from the nozzle.

(3) Installation of temperature monitoring instrumentation for detection-
of piping thermal cycling due to valve leakage.

A. Type and location of sensors.

a. Temperature sensors should preferably be resistance
temperature detectors (RTDs).

b. RTDs should be located between the first elbow (elbow closest
to the RCS), and the first check valve (check valve closest to
the RCS).

c. For the auxiliary pressurizer spray line, RTDs should be
installed near the "tee" connection to the main pressurizer
spray line or on the cold portion (ambient temperature) of
the line.

d. RTDs should be located within six inches of the welds.

e. At each pipe cross section,: one RTD should be positioned
on the top of the -ipe and another RTD on the bottom of the
pipe.

B. Determination of baseline temperature histories.

After RTD installation, temperature should be recorded during
normal plant operation at every location over a period of 24



-3 -

hours. The resulting temperature versus time records represent
the baseline temperature histories at these locations. Baseline
temperature histories should meet the following criteria:

a. The maximum top-to-bottom temperature difference should-not
exceed 50'F.

b. Top and bottom temperature time histories should be
in-phase.

C. Peak-to-peak temperature fluctuations should not exceed
600 F.

C. Monitoring time intervals.

a. Monitoring should be performed at the following times:

1. At the beginning of power operation, after startup
from a refueling shutdown

2. At least at six-month intervals thereafter, between
refueling outages

b. During each monitoring period, temperature readings should
be recorded continuously for a 24-hour period.

0. Exceedance Criteria.

Actions should be taken to modify piping sections or to correct
valve leakage-if the following conditions occur:

a. The maximum temperature difference between the top and the
bottom of the pipe exceeds 500F.

b. Top and bottom temperature histories are in-phase but the
peak-to-peak fluctuations of the top or bottom
temperatures exceed 600F.

c. Top and bottom temperature L.. tories are out-of-phase and
the bottom peak-to-peak temperature fluctuations exceed
500F.

d. Temperature histories do not correspond to the initially
recorded baseline histories.
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(4) Installation of pressure monitoring instrumentation for leakage
detection in injection lines.

(Pressure monitoring is not the preferred method since pressure
measurements cannot provide a measurement of thermal cycling in the
unisolable~pipe sections.)

A. Type and location of sensors.

a. Pressure sensors should preferably be pressure transducers.

b. Pressure transducers should be installed upstream and
downstream of the first check valve.

c. For systems having a pressure higher than the RCS pressure,
pressure transducers may be installed upstream and down-
stream of the first closed isolation valve. (The
downstream section is the pipe segment between the
isolation valve and the check valve.)

B. Monitoring time intervals.

a. Monitoring should be performed at the following times:

1. At the beginning of power operation, after startup
from a refueling shutdown

2. At least at six-month intervals thereafter, between
refueling outages

b. Pressure readings should be recorded continuously for a
24-hour period.

C. Exceedance criteria.

Actions should be taken to modify piping sections or to correct
valve leakage if the following-conditions occur:

a. For pressure measurements across a check valve, the
downstream pressure (RCS pressure) is equal to or less than
the upstream pressure at any time during power operation.

b. For pressure measurements across a closed isolation
valve, the downstream pressure is equal to or greater than
the upstream pressure at any time during power operation.
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