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Supplement

In a letter dat 1 10, 1589, Duke Energy Corporation
(Duke) submitted lginal response to NRC Bulleti

08, “Thermal Stresse:s I iping C “ted to the Reac
4

Coclant System” submittal di ot address the,

Inknown, issue o mal 1fici on in the high
pressure injection (HPI) syste makeup

ADELl 321, 1997, ¢ Unit 2 was shut down due t leak in
the 2A1 HPI n« eup line. As a followup action
stemming from the stigation of this leak, Duke committed
in a letter t« date uly 28, 1997 to update its
response "o NRC tin 8¢ )y March 1, 1998. Supplement
1 to that bulleti: 3 8 ched and contains the following

ommitmente

luid dynamics
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3. A final supplement to NRC Bulletin 88-08 will be
provided after completion of the monitoring effort and

related activities. The proposed date of this submittal
is July 1, 2000.

If there are any questions regarding this submittal, please
contact Ed Burchfield at (864) 885-3292.

Very truly yours,

e~

W. R. McCollum, Jr.
Site Vice President
Oconee Nuclear Site

edp
cc: L A. Reyes, Regional Administrator
Region 1II

M. A. Scott, Senior Resident Inspector
Oconee Nuclear Site

D. E. LaBarge, Project Manager
NRR
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2.4 Response to NRC Supplement 3

Reference 4 provides a review of the possibility of
intermittent valve leakage across the seat of a limit set gate
valve through tne packing gland leak-off line. The review
determined that this scenario was not possible at Oconee due
to the fact that Oconee valves are set on torgue rather than
limit., Setting on torgue assures good seating. 1In addition,
the packing gland leak-off taps are plugged at Oconee.

3.0 New Informa on

Due to the failure of the weld between the Unit 2 Al HPI/NMU
pipe and the nozzle safe end, a detailed review was begun to
explore the possibility of stratification in the HPI/NMU
lines. 1990 monitoring data from thermocouples irstalled on
one of the Unit 1 HPI/NMU was reviewed. In addition new
monitoring equipment (thermocouples) were installed on both
the HPI/NMU & HPI/EI lines in Units 1 & 2, and on the HPI/NMU
lincs in Unit 3 during the summer and spring of 1997.

3.1 1990 Monitoring Effort

In the spring of 1990, a decision was made to add thermal
monitoring instrumentation on one of the Unit 1 HPI/NMU lines.
Attachment 1 shows the arrangement of the thermocouples
installed during 1990 on the Unit 1 HPI/NMU lines. Data was
collected in late May and early June, 1990, during restart
after a refueling outage. Attachment 2 (Sheets 1-3) depicts
monitoring data recorded on June 4, 1990. Review of the data
indicated a maximum stratification of 327 degrees F.
Reference 5 provides an overview of the data and concludes
that the cause of the stratification is back flow through a
leaking check valve while the unit is in start-up mode with
one Reactor Coolant Pump (RCP) off in that loop.

3.2 Analysis of High Pressure Injection Lines

Both the HPI/NMU & HPI/EI lines were included in the scope of
work required for the Reactor Coolant System (RCS) Auxiliary
Piping Fatigue Analysis Project. 1In a letter dated July 10,
1995 (Ref. 6), the staff agreed with the project completion
date of August 31, 1999. Oconee awarded the project to
Structural Integrity Associates (SIA) of San Jose, Ca. in the
spring of 1996. Oconee was in the process of locating and
supplying the 1990 thermocouple data to SIA for inclusion into

$
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on the Unit 2 HPI/NMU & HPI/EI lines. Due to the similarities
between Units 2 and 3, only sixteen (16) thermocouples were
installed on the Unit 3 HPI/NMU lines. The data for each
unit’'s thermocouples are collected and recorded on stand alone
personal computers located in the respective units' cable
spread room, Units 1 & 3 have a Fluke Netdaqg data collection
system, while Unit 2 has a Helios data collection system. The
location of the thermocouples on the Oconee Units HPI/NMU &
HPI/EI lines are shown in Attachment 3 of this document. The
thermocouples are located to allow recognition of turbulent
penetration or leakage of RCS fluid back into the piping and
nozzles and to allow recognition of top to buttom thermal
stratification.

4.1 Units 1 & 3 Data Collection System

The Units 1 and 3 Fluke Netdag data acquisition systems record
thermocouple data at the user specified rate. During power
operations, the scan rate for Unit 1 & 3 is normally set for
every 20 seconds. During hot shutdown conditions, the scan
rate is accelerated. The data from each day is copied to a
uniquely named file. Data fi'es are down loaded frequently
for analysis and trending purposes. The Fluke Netdag software
allows instantaneous graphing of temperature versus time for
any individual thermocouple or any group of thermecouples.

The software also has the capability to provide | tistics for
any temperature vs. time continuum. For example, it can
provide “he maximum temperature, the minimum tamperature, the
median temperature, and the standard deviation for each data
stream (for a given time interval).

4.2 Unit 2 Data Collection System

The Unit 2 data acqguisition system is a Helios system. The
Helios system works similarly tc the Fluke Netdag system
escept that “he Helios system does not have on line graphing
and statistical functions. These functions are attained by
down loading the Helios data files to EXCEL and using custom
macros to analyze and graph the data. The frem:uncy of data
analysis and trending is similar to Units 1 & 3.

4.3 Trending Thermal Monitoring Data vs. Plant Operating Data

Plant operating data from the Operator Aid Computer (OAC) can
be accessed via OILS-Pl (plant parameter data acqguisition
program) using EXCEL. Accessing OILS-PI allows comparison of
the thermocouple data versus plant operating parameters.
Usually plant parameters such as RCP operation (digital point,

9
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Attachment 2

June 4, 1990 Backflow at 2MP127
Top Thermocouples
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June 4, 19%0 Backflow at 1PP127
Stratification
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