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Introductic-

( In conjunction with the Short Tenn Program (STP) evaluation of
Boiling Water Reactor facilities with the Mark I containment system,
the Iowa Electric Light & Power Company (Jicensee) submitted a Plant
Unique Analysis (PUA) for the Duane Arnold Energy Center (DAEC). This
analysis was perfonned to confinn the structural and functional
capability of the containment suppression chamber and attached piping
to withstand newly-identified suppressicn pool hydrodynamic loading
conditions which had not been explicitly considered in the original
design analysis for the plant. As part of the STP evaluation, specific
loading conditions were developed for each Mark I facility to account
.for the change in the magnitude of the loads due to plant-specific
variations from the reference plant design for which the basic loading
conditions were developed.

The results of the staff's review of the hydrodynamic load definition
techniques and the Mark I containment plant unique analyses are,-

(.. described in the, " Mark I Containment Short Term Program Safety Evalua-
tion Report". NUREG-0408, December 1977. As discussed in this report,
the NRC staff has concluded that each Mark I containment system would
maintain its integrity and functional capability in the unlikely
event of a design basis loss-of-coolant accident (LOCA) and, therefore,
that licensed Mark I BWR facilities can continue to operate safely,
without undue risk to the health and safety of the public, during an
interim period of approximately two years, while a methodical,
comprehensive Long Term Program is conducted.
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As discussed in Section III.C of NUREG-0408, of all of the plant
parameters that were considered in the development of the hydrodynamic
loads for the STP, only two parameters are expected to vary during
normal plant operation; these are (1) the drywell-wetwell differential
pressure; and (2) the suppression chamber (torus) water level.
Subsequent to the submittal of the PUA, the licensee was requested
to submit proposed Technical Specifications which assure that the
allowable range of these two parameters during facility operation would
be in accordance with the values utilized in the PUA.

The licensee has been operating this facility with differential pressure
control to enhance the s:Jety margins of the containment structure
since early 1976. This evaluation provides a more detailed basis for
establishing the allowable range of drywell-wetwell differential pressure
and torus water level, in order to quantify containment safety margins.
This amendment incorporates these parameters into the Technical Specifi'-
cations with the associate 1 limiting conditions for operation and
surveillance requirements.

By letters dated November 3, 1976 and April 14, 1977, the licensee
proposed changes to the fwility Technical Specifications to incorporate
limiting conditions for operation and surveillance requirements for
differential pressure control snd torus water level. Our evaluation of
these proposed changes follows.

Evaluation-

The-11censee has proposed certain Technical Specification requirements
for the purpose of assuring that the normal plant operating conditions-
are within the envelope of conditions considered in their PUA. These
Technical Specification changes establish (1) limiting conditions for

. operation (LCOs) for drywell to torus differential pressure and torus
V water level, and (2) associated surveillance requirements. All other

initial conditions utilized in the PUA are either presently included
in the Technical Specifications or are configurational conditions
which have been confirmed by the licensee and will not change during
nonnal operation.

Differential pressure between the drywell and the suppression chamber
will result in leakage of the drywell atmosphere to the lower pressure
regions of the reactor building and to the torus airspace. This
leakage from the drywell will cause a slow decay in the differential
pressure. Therefore, surveillance requirements for the differential
pressure have been included in the Technical Specifications.
Surveillance frequency of once per operating shift for the differential >

pressure was selected on the basis of previous operating experience.
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The torus water level is not expected to vary significantly during
normal operation, unless certain systems connected to the suppression
pool are activated. The torus water level would normally be monitored
whenever such systems are in use. Therefore, we find that in:1usion

'

of periodic torus water level surveillance requirements in the
Technical Specifications is not required.

We have reviewed the differential pressure and torus water level
monitoring instrumentation systems proposed by the licensee with
regard to the number of available channels and the instrumentation

! accuracy. This type of instrumentation is typically calibrated at
six-month intervals. To assure proper operation during such intervals,
two monitoring channels for both differential pressure and torus
water level have been provided, such that a comparison of the
instrirnentation will indicate when one of the channels is inoperative~,

or malfunctioning. The errors in the instrumentation are sufficiently
small relative to the magnitude of the measurement (i.e., a maximum
differential pressure measurement error of 0.1 psid in a measurement,

of 1.0 to 2.0 psid and a maximum torus water level measurement error of
10% of the difference between the maximum and minimum torus water
level) that they may be neglected, based on the expected load variation
with differential pressure and torus water level.

There are certain periods during normal plant operations when the
differential pressure control cannot be maintained. Therefore,
provisions have been included in the Technical Specification to
relax.the differential pressure / control requirements during specified
periods. The justification for relaxing the differential pressure
control during these specific periods and the basis for selecting
the duration of the periods are discusse'd in detail below.

' () A. Startup and Shutdown

During plant startup and shutdown, the drywell atmosphere undergoes
significant barometric changes due to the variation in heat loads
from the primary and auxiliary systems. In addition, it is during -i

these periods that the drywell .is being either inerted with
nitrogen gas or deinerted. In order to keep the periods during
which the differential pressure control is not fully effective as
short as is reasonable, we have limited the relaxation of the

i differential pressure control requirements for the startup and shut-
down periods to 24 hours following startup and 24 hours prior to a
shutdown. This time period was selected on a basis similfar to that
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for the inerting requirements, already existin] in the Technical_

Specifications. The postulated design basi: accident for the
containment assumes that the primary system is at operating pressure
and temperature. During the startup and shutdown transients, the
primary system is at operating pressure and temperature for only a
part of the transient, during which the differential pressure is
being established. These time periods have been shown by previous
operating experience to be adequate with resoect to the startup
and shutdown transients, and at the same time sufficiently small
in comparison to the duration of the average power run. Since
the principal accident event to which differential pressure control
is tr.portant to assure containment integrity (i.e., with a factor..

| of safety of two) is a large break LOCA, we have considered
whether there is a significantly greater probability of a large
break LOCA during the startup and shutdown transients. We have
concluded that there is not. Further, the operation of the plant '

systems is monitored more closely than normal during these periods
and a finite magnitude of differential pressure will be available
during the majority of these periods to mitigate the potential

y consequences of an accident.,

8. Testing and Maintenance

During normal operation, there are a number of tests which are
required to be conducted to demonstrate the continued functional
performance of engineered safety features. The testing of
certain systems will require, or result in, a reduction in the
drysell-torus differential pressure. The operability testing of
-the drywell-torus vacuum breakers requires the removal of the
' differential pressure to permit the vacuum breakers to open. For
the testing of high-energy systems. (e.'g., high pressure coolant
injection pumps) during normal operation, the discharge flow is

( routed to the suppression pool. This energy deposition will
'

'

raise the temperature of the suppression pool, result ~ ? in an
increase in torus pressure and a reduction in the dii ' ential
pressure.

Functional performance testing of engineered safety features is
necessary to assure proper maintenance of these systems throughout
the life of the plant. Some of these tests
and drywell-wetwell vacuum breakers) may requ(ire or result in ai.e., pump operability
reduction in the differential pressure. We estimate that not more
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than four tests will be required each month which will result
in a reduction in differential pressure. In order to keep the
periods during which the differential pressure control is not fully
effective as short as is reasonable, we have permitted a relaxation
of differential pressure control in order to conduct the tests,
limited to a period of up to four hours. Again, we have carefully
considered whether the probability of a large LOCA is significantly
greater during these testing periods than that during normal
operation. We conclude that it is not. Moreover, only the test of
the drywell-wetwell vacuum breakers requires complete removal of the
differential pressure.

Provisions have also been included in the Technical Specifications
for performing maintenance activities on the differential pressure
control system and for resolving operational difficulties which may

7 result in an inadvertent reduction in the differential pressure
' for a short period of time. In certain circumstances, corrective

action can be taken without having to attain a cold shutdown
condition. To avoid repeated and unnecessary partial cooldown
cycles, a restoration period has been incorporated into the action
requirements of the LCO for differential pressure control; i.e.,

i in the event that the differential pressure cannot be restored in
I six hours, an orderly shutdown shall be initiated and the reactor

shall be in a cold shutdown condition within 24 hours. The six
hour restoration period was selected on the basis that it represents
an adequate minimum period of time during which any short-term
malfunctions could be corrected, coupled with the minimum period
of time required to conduct a controlled shutdown. The allowable

-time to conduct a controlled shutdown has been minimized, because
the containment transient response is more a function of the primary
system pressure than the reactor power level. On this basis, we

- find the proposed restoration period and action requirement acceptable.b
We conclude that the limits imposed on the periods of time during
which operation is permitted without the differential pressure
control fully effective provides adequate assurance of overall
containment integrity, and the periods of time differential pressure
control is completely removed are acceptably small.

1

Environmental Consideration
6

We have determined that the amendment does not authorize a change in
effluent types or total amounts nor an increase in power level and will
not result in any significant environmental impact. Having made this
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determination, we have further concluded that the amendment involves an
action which is insignificant from the standpoint of enviror. mental
impact and, pursuant to 10 CFR Section 51.5(d)(4), that an environmental
impact statement or negative declaration and environmental impact
appraisal need not be prepared in connection with the issuance of
this amendment.

Conclusion

The proposed Technical Specifications will provide the necessary assurance
that the plant's operating conditions remain within the envelope of the
conditions assumed in the Plant Unique Analysis (PUA) performed in
conjunction with the Mark I Containment Short Term Program. The PUA
supplements the facility's Final Safety Analysis Report (FSAR) in that
it demonstrates the plant's capability to withstand the suppression

( pool hydrodynamic loads which were not explicitly considered in the
FSAR. We therefore conclude that the proposed changes to the Technical
Specifications are acceptable.

We further concl"'7, based on the considerations discussed above, that:
(1) because the amendment does not involve a significant increase in
the probability or consequences of accidents previously considered and
does not involve a significant decrease in a safety margin, the amendment
does not involve a significant hazards consideration, (2) there is
reasonable assurance that the health and safety of the public will not
be endangered by operation in the proposed manner, and (3) such activities
will he' conducted in compliance with the Connission's regulations and
the tssuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public.

__
Dated: October 17, 1978
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