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Indiana Michigan ~
Power Company
500 Circle Drive
Buchanan, Ml 491071395

Nay 20, 1997

Docket Nos.: 50-315
m 50-316

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

Gentlemen:

AEP: NRC: 1256B

Donald C. Cook Nuclear Plant Units 1 and 2
NRC GENERIC LETTER 96-06

ASSURANCE OF EQUIPMENT OPERABILITY AND CONTAINMENT
INTEGRITY DURING DESIGN BASIS ACCIDENT CONDITIONS

In our letter dated January 28, 1997, AEP:NRC:1256A, we responded
to generic letter (GL) 96-06. In that letter, we noted the
following lines were potentially subject to thermally induced
overpressurization, and further analyses were required to determineif the presently installed systems were acceptable or if
modifications were required.

Reactor coolant pump seal water return line
Accumulator sample line
Reactor coolant system sample lines

Analyses of these lines have been completed. These analyses
evaluated the pressure increase that would occur if the water in
an isolated section of piping were heated from its normal operating
temperature and pressure to the final containment temperature that
exists following an accident. These analyses have shown that
thermally induced pressurization of these lines during a design
basis accident will not result in piping streses that exceed FSAR
allowables.

A discussion of our findings is contained in the attachment to thisletter.
Sincerely,

E. E. Fitz a rick
Vice President

Attachment ~qA
A. A. Blind
A. B. Beach
MDEQ - DW & RPD
NRC Resident Inspector
J. R. Padgett

SWORN TO AND SUBSCRIBED BEFORE ME

THIS ~~ DAY OF

Notary Public

My Commission Expires

JANIGE NL BiCKERS
Notay Pic, Serrien Counly, M

My Commission Expires Feb. 16 2001
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ATTACHMENT TO AEP: NRC: 1256B

RESPONSE TO GENERIC LETTER 96-06
ASSURANCE OF EQUIPMENT OPERABILITY AND CONTAINMENT
INTEGRITY DURING DESIGN BASIS ACCIDENT CONDITIONS
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Introduction

Generic letter (GL) 96-06 requested licensees to determine:

if containment air cooler cooling water systems are
susceptible to either waterhammer or two-phase flow
conditions during postulated accident conditions; and

2. if piping systems that penetrate the containment are
susceptible to thermal expansion of fluid so that
overpressurization of piping could occur.

In our 120 day response to GL 96-06, AEP:NRC:1256A dated
January 28, 1997, we showed that our containment air cooler cooling
water systems are not susceptible to waterhammer or two-phase flow
during postulated accident conditions. However, we did identifyfive fluid lines in both unit 1 and unit 2 where protection from
thermal overpressurization was not readily identifiable. For those
specific lines, we committed to performing additional analyses to
determine whether their design is acceptable or warrants
modifications.

As part of our 120 day response to GL 96-06, a review was completed
to determine if the fluid lines that penetrate containment are
susceptible to thermal overpressurization following a postulated
accident. The review, focusing on both safety-related and non-
safety-related systems, indicated that fluid lines penetrating
containment fell into one of three categories: (1) those where
overpressure protection is provided; (2) those where pressurerelief can be predicted to keep the pipe stresses below the FSAR
allowable stresses for emergency conditions; and (3) those where
pressure relief cannot be predicted to limit piping stresses below
FSAR allowable stresses for emergency conditions. Those lines thatfell into categories (1) and (2) are within their design basis and,therefore, require no additional analysis. For those lines in
category (3), pressure relief cannot be predicted to keep the lineswithin their design basis; therefore, we performed additional
analyses. The results of those additional analyses are reported
herein.

Susce tibilit of Fluid Lines Penetratin Containment to Over
Pressurization Due to Thermal Ex ansion

For those lines that did not fall into category (1) above, stress
and force analyses were completed for the 120 day response to
answer the question, "Is pressure relief available to prevent the
stresses in the pipe wall from exceeding FSAR allowable stressesfor emergency conditions?" Using that approach, all but five linesin each unit were eliminated from concern, those being the reactor
coolant pump seal water return line, the accumulator sample line,
and the three reactor coolant sample lines. For those five lines,
enthalpy balances were completed to answer the question. Thoseresults were used to draw the final conclusions about Cook NuclearPlant's susceptibility to thermal overpressurization.
(1) Reactor Coolant Pum Seal Water Return Line

This 4" line returns reactor coolant pump seal leak-off to
the chemical and volume control system for normal plant
operation. The line has one motor-operated containment
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isolation valve inside containment and a second motor-
operated containment isolation valve in series outside
containment. These gate valves close on a containment
isolation signal, isolating the line passing through the
containment penetration. The piping system design pressure
at the penetration is 150 psig and no pressure relief
mechanism is provided for the piping between the two
containment isolation valves. Overpressure protection is
provided for the piping system inside containment upstream of
the inboard containment isolation valve via a safety valve.
This configuration is simila'r for both unit 1 and unit 2.

Because pressure relief cannot be predicted for the section
of pipe between the two containment isolation valves, an
enthalpy balance was completed to determine the maximum
internal pressure that would develop in the pipe following a
postulated accident. That calculated pressure was then
compared to the pressure required to induce wall stresses in
excess of FSAR allowable stresses for emergency conditions.
For an initial temperature and pressure of 1504F and 100 psia
(measured conditions during normal operation with added
conservatism) and a final containment temperature of 250OF
(post-accident, the containment temperature reaches aninitial peak, recovers to less than 250OF within a few
minutes, then slowly declines), the pressure developed in the
pipe was below the pressure at which the wall stresses would
exceed FSAR allowable stresses for emergency conditions.
Thus, the reactor coolant pump seal water return line is
within its design basis and does not require modifications.

(2) Accumulator Sam le Line

This 1/2" line is a common sample line from the four
accumulator tanks. The line has two air-operated containmentisolation valves in series outside containment that close on
a containment isolation signal. Inside containment, there
are normally closed air-operated globe valves located at each
accumulator tank. The piping system design pressure is 600
psig and no pressure relief mechanism is provided between the
normally closed accumulator sample valves inside containment
and the containment isolation valves outside containment.
This configuration is similar for both unit 1 and unit 2.

Because pressure relief cannot be predicted for the section
of pipe between the accumulator sample valves inside
containment and the containment isolation valves outside
containment, a thermodynamic analysis was completed to
determine the maximum internal pressure that would develop in
the pipe following a postulated accident. That calculated
pressure was then compared to the pressure required to induce
wall stresses in excess of FSAR allowable stresses for
emergency conditions. For an initial temperature and
pressure of 70oF and 600 psia (measured conditions during
normal operation with added conservatism) and a final
containment temperature of 250 F, the pressure developed in
the pipe was below the pressure at which the wall stresses
would exceed FSAR allowable stresses for emergency
conditions. Thus, the accumulator sample line is within its
design basis and does not require modifications.
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(3) Reactor Coolant S stem Sam le Lines

These three 1/2" sample lines (pressurizer liquid space,
pressurizer steam space, and hot leg samples) from the
reactor coolant system all share a common configuration.
Each line has two air-operated containment isolation valves
in series outside containment. Inside containment, there are
normally closed air-operated valves from each sample point.
The piping system design pressure is 2485 psig and no
pressure relief mechanism is provided between the sample
valves inside containment and the containment isolation
valves outside containment. This configuration is similar
for both unit 1 and unit 2.

Because pressure relief cannot be predicted for the section
of pipe between the sample valves inside containment and the
containment isolation valves outside containment, a
thermodynamic analysis was to be completed to determine the
maximum internal pressure that would develop in the pipe
following a postulated accident. However, when the operating
conditions were reviewed to determine the initial conditions
for the analysis, the operating temperatures of the samplelines were found to be greater than the post-accident
containment temperature. Consequently, following a
postulated accident, the sample lines willactually cool down
instead of heat up.

These lines are not in continuous use. As a result, after
the samples are pulled and the lines are isolated, the fluid
cools to ambient containment temperature. As the fluid
cools, its specific volume decreases resulting in decreased
internal pressure. In the post-LOCA containment environment,
the isolated sample lines would heat up to 250OF. This is
less than the temperature of the fluid when it was isolated;
thus, the post-LOCA internal pressure in the sample lines
would remain below the design pressure for those lines. As
such, the reactor coolant system sample lines are not
susceptible to thermal overpressurization and do not require
modification.

~aummar

In our 120 day response to GL 96-06, we committed to performing
additional analyses to address five fluid lines for which pressurerelief could not be predicted. Those lines were the reactor
coolant pump seal water return line, the accumulator sample line,
and the three reactor coolant system sample lines. An enthalpy
balance was completed for each of the aforementioned lines. In
each case, we determined the line would not pressurize to the point
where the wall stresses would exceed FSAR allowable stresses for
emergency conditions. Thus, Cook Nuclear Plant is not susceptible
to thermal overpressurization and no plant modifications will be
made.


