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November 27, 1991

Docket No. 50-395

Mr. John L. Skolds
Vice President Nuclear Operations
South Carolina Electric & Gas Company
Virgil C. Summer Nuclear Station
P. O. Box 88
Jenkinsville, South Carolina 29065

Dear Mr. Skolds:

SUBJECT: NRC BULLET 1H 88-08, " THERMAL STRESSES IN PIPING CONNECTED TO

UNIT NO.1 (TAC NO.W(MS" - VIRGIL C. SUMMER HUCI, EAR STATION,
REACTOR COOLANT SYST

9693)

By letters dated September 29, 1988, March 23, 1989, and October 10, 1990,
South Carolina Electric & Gas Company responded to NRC Bulletin 88-08. Your
response stated that a review of piping connected to the reactor coolant system
(RCS) was performed.

The NRC staff and its consultant, Brookhaven National Laboratories, have
completed the review of your response to Bulletin 88.08 and its supplements.
The staff has determined that your response is consistent with modification or
monitoring alternatives stated in the Bulletin.

Although'no response was required related to Supplement 3 of the Bulletin
some licensees have addressed Supplement 3 in response to the Bulletin. Those
who have not will not be required to provide a specific response to Supplement
3; however, you are reminded that having been inforn.ed of the phenomenon
identified in that Supplement, you are responsible for adequate review of both
its applicability to your plant cnd any considered actions. NRC staff may
audit or inspect the implementation of Bulletin 88-08 and its supplements at a
later date. Enclosure 1 contains information that you may use to assess tha
adequacy of your program with respect to Actio . of the Bulletin, and
Supplement 3.
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John L. Skolds -P-

South Carolina Electric & Gas Company meets the requirements of Bulletin 88-08
and'no further action is required. This completes our activity on_ TAC
Mumbcr 69693.

Sincerely,
, -

//

Ceorge F. Wunder, Project Manager
Project Directorate 11-1
Divisien of Rcactor Projects - 1/11
Office of Nuclear Reactor Regulation

Enclosure:
As stated

cc w/ enclosure:
See next page
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Mr. John L. Skolds
South Carolina Electric & Gas Company Virgil C. Summer Nuclear Station

cci

Hr. R. J. White>

Nuclear Coordinator
S.C. Public Service Authority
c/o Virgil C. Summer Nuclear Station
P. O. Box 88 (Mail Code 802)
Jenkinsville, South Carolina 29005

J. B. Knotts, Jr. , Esq.
Bishop. Cook, Purcell

and Reynolds
'400 L Street, N.W..

Washington, D. C. 20005-3502

Resident inspector / Summer NPS
c/o U.S. Nuclear Regulatory Comission
Route 1. Box 64
Jenkinsville, South Carolina 29065

Regional Administrotor, Region 11
U.S. Nuclear Regulatory Commission,
101 tiarietta Street, N.U., Suite 2900
Atlanta, Georgia 30323

Chairman, Fairfield County Council
,

P. O. Box 293
Winnsboro, South Carolina 29180

Mr. Heyward G. Shealy Chief
Bureau of Radiological Health
South Carolina Department of Health

and Environmental Control
2600 Bull Street
Columbia, South Carolina 29201

South Carolina Electric & Gas Company
Mr. A. R. Koon, Jr. , Manager
Nuclear Licensing
Virgil C. Sunmer Nuclear Station
P. O. Box 88
Jenkinsville, South Carolina 29065
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Enclosure

EVALUATION CRITERIA FOR RESPONSES
_TO NRC BELLETIN 86-08, ACTION 3 AhD SUPPLE!1ENT 3

1.0 _0BJECTIVE

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 licenset responses, including
acceptable procedures and criteria to prevent crack initiation ja
susceptiole unisolable piping.

3.0 IDENTIF' CATION OF POTENTIALLY SUSCEPTIBLE P!P!NG

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

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

B. The piping sections contain long hori- .1 runJ.

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

D. 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 +he reactor coolant loop and the first upstream
r: heck valve, and de aunliary pressurizer sprey 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 reattor
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
residualheatremoval(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 Supplenent 3, as applicable, provided that
the requirements of Bulletin 08-08, 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 .DCS 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) Instellation 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
temperaturedetectors(RTDs),

b. RTDs should be located between the first elbow (elbow closest
to the RCS), and the fit st 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 r..ain 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-pipe and another RTD on the bottom of the
pipe.-

B.- Determination of baseline temperature histories.

After RTD installation, temperature should be recorded durir.g
normal- plant operation _at every location over a period of 24

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

a. The naximum top-to-botton temperature dif ference should not
exceed 50'f.

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

c. Peak-to-peak temperature fluctuations should not excetd
60'f.

C. Monitoring tine intervals,

a. Monitoring should be performed at the following times:

1. At the beginning of power operation, af ter 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 continueut.ly for a 24-hour period.

P. Exceedance Criteric.

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 50"T.

b. Top and botton temperature histories are it.-phase but the
peak-to-peak fluctuations of the top or bottom
temoeratures exceed 60'F.

c. Top and bottom temperature histories are out-of-phase and
the bottom peak-to-peak temperaturt fluctuations exceed
50*F,

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 e 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 shut hwn

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

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

C, Exceedance criteria.

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

i
a. For pressure measurements across a check valve, the i

downstream ressure (RCS pressure) is equal to or less than ~.

the upstrea, pressure at any time during power operation.'

b. For pressure measurements acrcss a closed isolation
valve. the downstream pressure is equal to or greater th6n
the upstream pressure at any time during power operation.
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