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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
FOR THE IPEEE PROGRAM
DAVIS-BESSE NUCLEAR POWER STATION
Fire
Original RAI Number 7
In the event of a control room fire, reentry is credited for the operation of long-term heat
removal
functions (provided associated controls are not damaged) which would not be required
for
several hours. It is assumed that operators could reoccupy the control room "within no
more than
a few hours (nominally 1 to 3 hours) after the evacuation". It is also stated in Section 4.2.6.3
that
"it was assumed that there was a negligible probability that the control room could not be
occupied before long-term actions to preserve core cooling (those that would be needed
12 to 24
hours after the control room was evacuated) would be needed". In the control room summary
(Section 4.2.6.6), it is noted that even if the control room must be evacuated, options for
core
cooling remain available. The reoccupation of the control room is again assumed "such
that
additional options could be implemented for long-term cooling".
Please discuss the basis for assuming that the control room could be re-entered in the event
of a
fire. Include a description of the fire scenarios, which are dependent on this assumption.
For each
scenario, describe the systems that would be available, consistent with the associated suppression
time and assumed damage, for successfully maintaining core cooling. In the analysis, consider
available systems and controls inside and outside the control room, and discuss the potential
for
success of the options available for each scenario.
Original Response
Appendix M of the Fire PRA Implementation Guide [Ref. 3] addresses the analysis of
control

room fires. In that appendix, it is stated that "... we expect fires in control room
cabinets to self

extinguish or be suppressed within 60 minutes, thereby allowing the operators to re-enter
the
control room should problems occur in shutting down the plant from the Remote Shutdown
Panel". Further discussions with analysts familiar with the methods and data bases that
comprise
the FIVE and Fire PRA methodologies confirmed that it was very reasonable to assume
that the
control room would be re-occupied within 1 to 3 hours after the initiation of the fire. No
control
room actions that would be needed within the first several hours after the fire, however,
were
credited in the analysis for Davis-Besse.
In the analysis for Davis-Besse, it was assumed that equipment affected by a fire in a control
room cabinet would remain unavailable for the duration of the event. That is, re-occupation
of
the control room was not assumed to imply that any system affected by the fire was restored
to
service. Furthermore, only if core cooling were successful early would long-term actions
be
relevant at all. Thus, for example, for scenarios in which a fire in a particular cabinet would
preclude the potential for makeup/high pressure injection (HPI) cooling, there would be
no
possibility of long term cooling if feedwater were not maintained throughout the event.
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Only a limited number of actions assumed to require re-entry of the control room were credited
in the analysis. These actions and the relevant scenarios are as follows:
"

Failure to establish high pressure recirculation following a total loss of feedwater with
success of makeup/HPI cooling. Depending on the specific cabinet affected by the fire and
the subsequent response of the auxiliary feedwater system, limited credit was given to the
potential for establishing makeup/HPI cooling to prevent core damage, either from the
control room or from the auxiliary shutdown panel. If makeup/HPI cooling were successful,
the inventory in the borated water storage tank (BWST) would be drawn down. The low-low
level setpoint, at which the permissive to initiate recirculation from the containment
emergency sump would actuate, would be reached within approximately 20 hours. After that,
there would be about an additional 6 hours for the switchover to be completed before the
level in the BWST would be too low to sustain continued injection. Most of the required
actions could be accomplished from outside the control room (and, indeed, some of the
manipulations require local action to restore power to relevant valves under any
circumstance). The actions would, however, be much more readily accomplished in the
control room. In particular, the ability to open the pressurizer pilot-operated relief valve
(PORV) to provide a bleed path when makeup was established from the high pressure
injection system, and the ability to monitor BWST level would be significantly more limited
if access to the control room were unavailable.

"

Failure to restore offsite power to allow use of the motor-driven feed pump prior to depleting
the BWST during makeup/HPI cooling. It is possible that a loss of offsite power not directly
related to the fire could occur coincident with or following the plant trip. If additional failures
led to the loss of all feedwater, makeup/HPI cooling could still be an option for maintaining
core cooling. As in the previous case, this mode of cooling should be capable of maintaining
core cooling until the inventory in the BWST is depleted. In some cases, the loss of offsite
power coincident with other failures could contribute to the inability to supply flow to the
steam generators using the motor-driven feed pump. Restoring offsite power would allow the
motor-driven feed pump to be used, and the restoration of feedwater would allow
makeup/HPI cooling to be terminated. The relevant time for restoring offsite power and
feedwater flow in this instance is, again, approximately 26 hours (i.e., prior to depletion of
the BWST, when switchover to recirculation would be necessary). Initiation of proper
automatic control of the flow from the pump would require control-room access.

"

Failure to restore and control flow from the motor-driven feed pump after initiation of
makeup/HPI cooling but before depletion of the inventory in the BWST. The only means
credited in the analysis for restoring feedwater following the depletion of the BWST
inventory was the use of the motor-driven feed pump for cases in which the pump was
initially in maintenance. Because of the long time available before the initial mode of
makeup/HPI cooling would have to be terminated (26 hours), there would be a reasonable
opportunity to restore the pump to service and to use it to feed at least one of the steam
generators. As indicated for the previous scenario, the ability to establish flow from the pump
would be greatly enhanced if it could be done from the control room.
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"Failureto provide power to the motor-driven feed pump from the station blackout diesel
generator. Once again, in the event of a loss of offsite power coincident with the plant trip
due to a fire, it would generally be possible to supply power from the station blackout diesel
generator to the motor-driven feed pump. Re-establishing feedwater flow to the steam
generators would allow termination of makeup/HPI cooling, avoiding the need to switch
to
sump recirculation. It was assumed in assessing the likelihood of providing power from
the
station blackout diesel generator that the control room would be accessible for the necessary
actions.
"

Failure to establish high-pressure recirculation following a transient-induced LOCA. A
LOCA could result from failure of the seals for the reactor coolant pumps as a consequence
of loss of seal cooling; due to a stuck-open relief pressurizer relief valve when one or more
was opened due to the interruption of feedwater to the steam generators; or because the
fire
caused a hot short that sent a spurious signal to open the PORV. This is similar to the first
case, although the time to reach the level at which switchover to recirculation would be
called for could be somewhat shorter. The specific time would depend on the nature of
the
LOCA (e.g., a stuck-open pressurizer safety valve would result in more rapid depletion
of the
BWST than would a seal LOCA). A total of more than 12 hours should be available before
the low-low level would be reached in the BWST, with more than 3 additional hours before
the switchover would have to be completed. The actions required of the operators would
be
similar to those for the first scenario described above, except that the opening of the PORV
would not be required (since there was already effectively a hole in the reactor coolant
system).

Therefore, it is clear that the results are not particularly sensitive to the precise time by
which the
control room could be re-occupied. More than 12 hours is available for all actions that
were
considered, and up to about 26 hours is available for most of the relevant actions.
It should further be noted that the much more restrictive scenarios are those that involve
earlier
losses of core cooling, in which the control room is assumed to be unavailable. The conditional
probabilities of core damage for fires in individual cabinets that lead to control room evacuation
vary due to the specific effects of the fires, with a range of about 0.079 to 0.18. The overall
results would not be sensitive to changes in the assessed reliability of actions assumed
to be
accomplished from the control room to preserve core cooling in the longer term.
Supplemental RAI:
For the scenarios discussed in your original response, please discuss the assumptions made
concerning the availability of the necessary equipment, either inside or outside the CR,
at the
time of reentry into the CR. The response to the original RAI stated that it was assumed
that
equipment failed by a fire in a CR cabinet would not be recoverable even if the CR was
re
occupied. To complete the response, please provide the following:
(a) The assumptions used in the analysis concerning the effects of fire and fire fighting
actions
on the required equipment during the time the CR is unoccupied.

------
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(b) Based on the assumptions in (a), a discussion of the availability of the equipment credited
in
the recovery analysis after the CR is re-entered and recovery is initiated.
(c) The extent to which the actions necessary to insure success, i.e., maintain long-term core
cooling, have been proceduralized.
Response to Supplemental RAI
a) It was assumed that equipment affected by a fire in a control room cabinet would remain
unavailable for the duration of the event. Re-occupation of the control room was not
assumed to imply that any system affected by the fire was restored to service.
b) Equipment in cabinets not directly affected by the fire was not assumed to be affected by the
fire or fire fighting actions.
c) The long term actions that were taken credit for in the original analysis are not unique to the
fire scenarios. Therefore, the procedures for these actions are the same that apply for a non
fire scenario. For the actions described in the RAI response the appropriate procedures are as
follows:
"* Establishing High Pressure Recirculation (HPR) - The operators would be directed to
establish HPR in section 11 or 12 of the Emergency Procedure, DB-OP-02000, "RPS,
SFAS, SFRCS Trip, or SG Tube Rupture." Specific actions for the establishment of HPR
are in Attachment 10 of the emergency procedure.
"* Restoring Power to the Motor Driven Feed Pump - Attachment 2 of the Emergency
Procedure provides specific actions for the re-energization of bus F7.
"* Restoring Feedwater Flow from the MDFP - Attachment 1 and section 4.10.4 of the
emergency procedure provide specific procedures for the restoration of feedwater using
the MDFP.
As pointed out in the response to the original RAI the overall results are not very sensitive to
changes in the assessed reliability of actions assumed to be accomplished from the control room
to preserve core cooling on the long term. This is because the analysis did not take credit for
short term or medium term control room actions, except those in the "Serious Control Room Fire
Procedure," DB-OP-02519. Due to the minimal credit for control room actions the conditional
core damage probabilities for the control room evacuation scenarios was assessed to vary from
.079 to .18. The probability of the success of long-term actions does not have a large effect on
the already high conditional core damage probabilities.
As a bounding case the core damage frequency contribution from control room fires was re
calculated taking no credit for re-entry into the control room. For this evaluation all human
actions requiring access to the control room were assumed to fail except those that would be
carried out prior to evacuation per the "Serious Control Room Fire Procedure," DB-OP-02519.
Enclosure 1 provides the results of this analysis compared to the original analysis done for the
IPEEE submittal (Serial Number 2549 dated August 21, 1998). The core damage frequency
contribution increased from 4.3E-6 as reported in the IPEEE report to 6.4E-6. Most of the
increase in the core damage frequency occurred because no credit was taken for long term
cooling by high pressure recirculation after the BWST was depleted. Depending on the scenario,
the available time to establish high pressure recirculation would range from 12 to nearly 30

..
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hours. Therefore, the case documented in Enclosure 1, taking no credit for long term
human
actions, is clearly conservative and the calculated core damage frequency represents
an upper
bound. The original core damage frequency for control room fires of 4.3E-6 is believed
to be a
more accurate estimate since some credit for actions to establish long term cooling
is reasonable.
However, the modest increase in the CDF for the bounding case illustrates the low
sensitivity to
long term human actions in the control room analysis.
Original RAI Number 8
It is important that human error probabilities (HEPs) used in the screening phase
of the analysis
properly reflect the potential effects of fire (for example, smoke, heat, loss of lighting),
even if
these effects do not directly cause equipment damage in the scenarios being analyzed.
If these
effects are not treated, the HEPs, which may be optimistic and result in the improper
screening of
scenarios. Note that HEPs which are conservative with respect to an internal events
analysis
could be non-conservative with respect to a fire risk analysis.
Please identify: (a) the scenarios screened out from further analysis whose quantification
involved one or more HEPs; (b) the HEPs (descriptions and numerical values) for
each of these
scenarios; and (c) how the effects of the postulated fires were treated.
Original Response
Attachment 1 summarizes the human error probabilities that were used to screen
compartments
out from further analysis. This attachment lists all the human events used in the
screening of
each area, their description and numerical values.
When the human events were applied during review of the cut sets, the intent had
been to not
credit human actions that would be impacted by the fire. This intent was generally
adhered to
because a fire generally renders equipment in a compartment nonfunctional, which
precludes
taking local action. However, review of the cut sets revealed that credit for human
actions was
taken in some cases where it would not be appropriate. Therefore, all the human
actions were
reviewed and a justification was documented in attachment 1. Events were justified
based on at
least one of the following criteria:
(1) Control Room Events - Due to the design of the control room ventilation system
it was
judged to be unlikely that a fire in any of the screened areas would affect control
room
habitability. Therefore, the use of human error probabilities based on the IPE values
was
considered appropriate for control room actions.
(2) Long Term Events - For local actions that are not required until approximately
four hours
after the scenario is initiated, the IPE values were considered to be appropriate.
It was
assumed that for these actions the relatively long time would be sufficient for the
fire to be
extinguished and the operator stress caused by the fire should be minimized.

.......
-

.....
.
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(3) Not affected by Fire Area - Some actions are not long term but are performed in
areas not
affected by the fire. For these events the IPE human event probabilities values were
considered appropriate provided an operator was available to perform the action (not
assigned to the fire brigade) and the operator did not have to go through the fire area
to
perform the action.
The review determined that some events used in the screening had been used with
IPE [Ref. 6]
values that were not justified by the criteria described above. These were short term
actions that
were either in the fire area or required the operator to travel through the fire area. These
actions
were identified in attachment 1 in the column labeled "Affected by Fire". The areas
affected by
these actions were AB (western half of the first four levels in the auxiliary building),
BE (diesel
fire pump room), BG (service water valve room), 1I (turbine building) and R (Auxiliary
shutdown panel and transfer switchgear room).
To correct any non-conservative screening values that may have been generated by
using
inappropriate human event probabilities, the core damage frequencies in all the affected
compartments were re-calculated using a value of 1.00 for short term events that must
be
performed in the fire compartment or required the operator to travel through the affected
compartment. Table 5 summarizes the revised core damage frequencies for all the
affected
compartments.
The core damage frequency for all the compartments remained less than the 1E-6 screening
criteria with adjusted initiation frequencies except for compartment BG (service water
valve
room). Two local actions impacted the CDF for compartment BG, lining up the dilution
pump to
service water and isolating service water from the nonessential header in the event
SW1399 fails
open. The human actions involving the isolation of service water had a particularly
significant
effect on the CDF because a fire in this compartment also involved the possibility of
a hot short
occurring that would fail SW1399 in the open position.
Isolating service water to the non-essential header following the failures of SW 1399
to close is a
non-proceduralized human action since this action is not explicitly covered by procedures.
Discussion with operators had indicated that the preferred valve to isolate the line is
located in
fire area BG. However, other valves remote from the fire located in the turbine building
could
also be used. Additionally, the time required to perform this action is not short since
some
service water would be available to the component cooling water heat exchanger even
with
diversion of flow to non-essential loads. Therefore, this human event was re-evaluated
considering the action could be taken outside the fire area. Since the isolation valves
would not
be the preferred method the action would be assessed as complex instead of simple
as it was
evaluated for the IPE. Based on this new consideration a probability of .05 was calculated
for
this action using the method described in section 3.2.2 of the IPE [Ref. 6]. Using this
revised
probability the CDF of the service water valve room can be re-evaluated as follows:
Total Fire Frequency
Adjusted Fire Frequency
Conditional Core Damage Probability
Core Damage Frequency

6.74
3.75
1.98
7.41

x
x
x
x

103 /yr
10- /yr
10
10-7 /yr
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Table 5 - Core Damage Frequencies with Revised Human Event Probabilities
Fire
Area

AB.01

AB.02
AB.03
AB.04
AB.05
AB.06
BE.01
BG.01
11.02
11.03
11.04
11.05
11.06
11.07
11.08
11.09
R.01
*

Area
Description

ECCS Room No. 1

Annulus Space (West)
No. I Mech. Penetration Rm.
Makeup Pump Room
No. 3 Mech. Penetration Rm.
Auxiliary Building Stairwell
Diesel Fire Pump Area
Service Water Valve Rm.
Auxiliary Boiler Room
Seal Oil Room
Mechanical Shop Area
Oil Drum Storage Area
Office Building Vestibule
Lube Oil Filter Room
Turbine Building
Non-Rad. Ventilation
Equipment Room
Auxiliary Shutdown Panel *

OriginalScreening
Frequency
CDF with
CDF
Adjusted
Initiation
Freq.
8.7 x 10-7

1.7

3.1 x

6.9 x 10-7
9,4 x 10'

4.3 x 10.7

-

2.3 x

X 10-7
-

Screening Frequency with
Adjusted HEP
CDF with
CDF
Adjusted
Initiation
Freg.

10-7

10-7

-

6.9 x 10-7
9.4 x 107

4.3 x 1i-7
9.8 x 10.7

-

4.4 x 10-7

9.8 X 10-7
4.9 x 10.

-

-

-

4.9 x

10-7

10-7

6.8 x 107
5.3 x

10- 7

-

10-7

-

108
10-s
107-

-

8.8 x 10-`

10-7

1.1 x 1,0
4.9 x

-

6.7 x W-1.8 x
1.7 x
7.6 x
9.6 x
2.5 x

3.1 x

-

-

6.0 x 10.7

10-7

1.8 x
1.7 x
7.6 x
9.6 x
2.5 x

7

I010
10-8
10"
10-'

4.9 x 10-'

The screening frequency for area R.01 was inadvertently omitted from the IPEEE submittal.
R.01 should have
been included in table 4.2.2.1 with F1 = 3.5 x 10-3/yr, P2 = 2.5 x 104 and F = 8.8 x 10-7/yr.
1

Supplemental RAI:
Please discuss the extent to which the actions necessary to insure success, (i.e., isolate
service
water) using the alternate method described in the RAI response have been incorporated
into
plant procedures.
Response to Supplemental RAI
The actions required to isolate service water described in the original RAI response is
incorporated in Attachment 10 of procedure DB-OP-02501, "Serious Station Fire." Step
4.0 d of
this attachment requires operators to isolate service water to non-essential loads by closing
SW54, SW55 and SW56. These valves are in the Turbine Building and access would be
unaffected by the fire.
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Enclosure 1: Core Damage Results for Control Room Fires

IPEEE Analysis
Case

rNon-Supp.

Analysis without Credit for Recovery

uondltional

Probabilitv

CDP

Core Damage
. ..........

A (Control Room
Not Evacuated)

.997

2.30 x 10-4

1.03 x

B (Control Room
Evacuated)

.0034

1.00 x 10'

1.53 x 10-7

Total

Case

10-7

Probability

"tsonaitional Core Damage

A (Control Room
Not Evacuated)

.997

CDP
1.70 x 10-'

Fre ue-c •
7.63 x 10-7

B (Control Room
Evacuated)

.0034

1.60 x 10-'

2.45 x 10-7

Total

1'.Ajr

.997

2.30 x

B (Control Room
Evacuated)

.0034

1.00 x 10"1

2.56 x 107

iNon-Supp.

Conditional

Irlvuablity

A (Control Room
Not Evacuated)

10-4

Total

1.53 x 10-'

Non-Su pp.
ity
£1UO•OII

Conditional
CDP

A (Control Room
Not Evacuated)

.997

1.70 x 10-'

Core Damage
Frequency
7.63 x 10-7

B (Control Room
Evacuated)

.0034

1.70 x 10-'

2.60 x 10-7

Case
...

...

• ....

Total
I

1.03 x 10-7

Analysis without Credit for Recovery

i

1.01 x 10-1

Core Damage
Prequer icy 1

2.56 x 10-7

IPEEE Analysis
Case

Non-Supp.

•3

1.02 x 10-6
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Enclosure 1: Core Damage Results for Control Room Fires

IPEEE Analysis
Case

Non-Supp.
Probability

A (Control Room
Not Evacuated)

.12

L

B (Control Room
Evacuated)
Total

.0015

Analysis without Credit for Recovery
Conditional Core Damage 4
Non-Supp.
Conditional Core Damage
Case
Probability
CDP
Frequency
CCas
3.10 x 10- 3
A (Control Ro )m
7.07 x 108
.12
3.10x 103
7.07 x 10-'
Not Evacuat ed)
9.20 x 10-2

2.62 x 10-'

B (Control Roc In
Evacuated)

9.69 x 10-'

Total

.0015

I.10ox 10l1

3.14 x 10-'

1.02 x

10-7

Docket Number 50-346
License Number NPF-3
Serial Number 2621
Enclosure I
Page 3 of 10

Enclosure 1: Core Damage Results for Control Room Fires

IPEEE Analysis
-

Case
A (Control Room
Not Evacuated)
B (Control Room
Evacuated)

Non-Supp.
Probability
.12
.0015

-.

.

A (Control Room
Not Evacuated)
B (Control Room
Evacuated)
Total

-.

Conditional Core Damage
CDP
....Frecrner 8
4.00 x 10-3.-.
7.20 x 101.60 x 10'

Total

Case

-

IPEEE Analysis
Non-Supp.
Conditional

Analysis without Credit for Recovery

4
Case

A (Control Room
Not Evacuated)

3.60 x 10-8

B (Control Room
Evacuated)

1.08 x 10-7

Total

Core Damage

Non-Supp.

Conditional

Core Damage

a
.12

4.00 x 10-'

7.20 x 108

.0015

1.60 x 10-'

3.60 x 10-8

rrequency

1.08 x

10-7

Analysis without Credit for Recovery
Case
Non-Supp.
Conditional Core Damage

Probability
.12

CDP
4.00 x 10-'

Frequency
5.28 x 10-'

.0015

1.80 x 10-'

2.97 x 10-8

B (Control Room
Evacuated)

8.25 x 10-8

Total

A (Control Room
Not Evacuated)

Probability
.12

CDP
4.00 x 10-3

Frequency
5.28 x 108

.0015

1.80 x 10'

2.97 x 10-'

8.25 x 10-8
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Enclosure 1: Core Damage Results for Control Room Fires

IPEEE Analysis
Case

Non-Supp.
Probabilitv

Conditional

A (Control Room
Not Evacuated)

.12

2.70 x 105

B (Control Room
Evacuated)

.0015

7.90 x 102

Total

CDP

Analysis without Credit for Recovery
Core Damage

Case

Non-Supp.
Probability

Conditional
CDP

Core Damage
Frequency

1.04 x 109

A (Control Room
Not Evacuateed)

.12

2.70 x 105

1.04 x 10-9

3.79 x 10"8

B (Control Roo m
Evacuated)

.0015

1.60 x 10'

7.68 x 10-8

3.90 x 10.8

Total

Fmn

7.78 x 10"8
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Enclosure 1: Core Damage Results for Control Room Fires

IPEEE Analysis
Non-Supp.
Probability

Analysis without Credit for Recovery

Conditional

A (Control Room
Not Evacuated)

.12

5.70 x 106

Core Damage
Fri- llnf--n
~....
....
.1-.-,2.46 x 10.10

B (Control Room
Evacuated)

.0015

7.90 x 10-2

4.27 x 10.'

B (Control Room
Evacuated)

4.29 x 10-'

Total

Case

-,

Total

CabinetAn

Case

Non-Supp.
Probability

Conditional
CDP

Core Damage
Frequency

A (Control Room
Not Evacuated)

.12

5.70 x 10-6

2.46 x 10-'°

.0015

1.60 x 10'

8.64 x 108

-

i

7s A and B

and H

Annalysis wute

TPEEE Analysis
Case
A (Control Room
Not Evacuated)
B (Control Room
Evacuated)
Total

8.66 x 10.8
Credit fo Rec

Analysis without Credit for Recovery

Non-Supp.
Probability
.997

Conditional
CDP
5.50 x 10-4

Core Damage
Frequency
4.61 X 10-7

.0034

7.90 x 10-2

2.26 x 10-7

6 .86

x 10-7

A (Control Room
Not Evacuated)
B (Control Room
Evacuated)
Total

Non-Supp.
Probability
.997

Conditional
CDP
5.50 x I0-4

Core Damage
Frequency
4.61 x 10-7

.0034

1.60 x 10'

4.57 x 10-7

9.18 X 10-7

Docket Number 50-346
License Number NPF-3
Serial Number 2621
Enclosure 1
Page 6 of 10

Enclosure 1: Core Damage Results for Control Room Fires
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Enclosure 1: Core Damage Results for Control Room Fires

IPEEE Analysis
Case
A (Control Room
Not Evacuated)
B (Control Room
Evacuated)
Total

Non-Supp.
Probability
.997

.0034

Analysis without Credit for Recovery

Conditional
CDP
3.00 x 104

Core Damage
Frequency
5.98 x 10-'

9.60 x 10-2

6.53 x 10-8
1.25 x

10-7

Case

Non-Supp.
Probability

Conditional
CDP

Core Damage
Frequency

A (Control Room
Not Evacuated)

.997

3.00 x 10-4

5.98 x 109

B (Control Room
Evacuated)

.0034

1.90 x 10-1

1.29 x

10-7

1.89 x

10-7

Total
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Enclosure 1: Core Damage Results for Control Room Fires

Case
A (Control Room
Not Evacuated)
B (Control Room
Evacuated)

IPEEE Analysis
Non-Supp.
Conditional
Probability
CDP
.997
5.70 x 10-6
.0034

7.90 x 10-2

Total

Core Damage
Frequency
1.65 x 10-9

Analysis without Credit for Recovery
Case
Non-Supp.
Conditional Core Damage
Probability
CDP
Frequency
A (Control Room
.997
5.70 x 10-6
1.65 x 10-9
Not Evacuated)

7.79 x 10-8

B (Control Room
Evacuated)

7.95 x 10.8

Total

Caint
'76A,(5721,

A (Control Room
Not Evacuated)
B (Control Room
Evacuated)
Total

1.60 x 10'

1.58 x 10-7

1.59 x

Z(Iiiaint Frequency = .

IPEEE Analysis
Case

.0034

10-7

-,1-4

Analysis without Credit for Recovery

Non-Supp.
Probability
.997

Conditional
CDP
1.20 x 10io

Core Damage
Frequency
1.56 x 10-8

.0034

7.90 x 10-2

3.49 x 10-8

B (Control Room
Evacuated)

5.05 x 10-8

Total

Case
A (Control Room
Not Evacuated)

Non-Supp.
Probability
.997

Conditional
CDP
1.20 x 10-4

Core Damage
Frequency
1.56 x 10-8

.0034

1.60 x 10-'

7.07 x 10-'

8.63 x 10-8
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Enclosure 1: Core Damage Results for Control Room Fires

IPEEE Analysis
Case
A (Control Room
Not Evacuated)
B (Control Room
Evacuated)

Analysis without Credit for Recovery

Non-Supp.

Conditional

Core Damage

robability

.997

CDP
1.20 x 10-4

.0034

7.90 x 10-2

Case

Non-Supp.
Probability

2.87 x 10-'

A (Control Room
Not Evacuated)

.997

6.45 x 10.8

B (Control Room

.0034

Evacuated)

Total

9.32 x 10-8

Conditional
CDP
1.20 x

10-4

1.60 x 10'

Total

Core Damage
Frequency
2.87 x 10-'
1.31 x

10-7

1.59 x 10-7

I ______________________________________

IPEEE Analysis
Case
A (Control Room
Not Evacuated)
B (Control Room
Evacuated)
Total

Non-Supp.

Probabilitv
Proabiitv

Conditional

.997

CDP
5.70 x 10.6

.0034

7.90 x 10-2

Analysis without Credit for Recovery
Core Damage

Case

Non-Supp.
Probability

2.84 x 10-9

A (Control R oom
Not Evacu ated)

.997

5.70 x

1 qAl v

B (Control R oom
Evacuated

.0034

1.60 x 10'

Fre

"Pnr-

M-t38

1.37 x 10-8

Total

Conditional
CDP
10-6

Core Damage
Frequency
2.84 x 10-9
2.72 x

10-7

2)
2.75 x 10-7
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Enclosure 1: Core Damage Results for Control Room Fires

IPEEE Analysis
---

Case

Non-Supp.
Probability

A (Control Room
Not Evacuated)

.997

B (Control Room
Evacuated)

.0034

Total

Conditional

Core Damage

CDP
0.00

Frexnwuncv

7.90 x

10-2

Analysis without Credit for Recovery

I

Case

Non-Supp.
Probability

Conditional
CDP

Core Damage
Frequency

0.00

A (Control Room
Not Evacuated)

.997

0.00

0.00

1.18 x 10-6

B (Control Room
Evacuated)

.0034

1.60 x 10'

2.39 x 10-7

1.18 x 10-1

Total

2.39 x 10-7
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Seismic
Supplemental RAI:
Since Davis-Besse was identified as a "O.3g Focused Scope Plant" in NUREG-1407,
the staff's
expectation was that a plant high-confidence low probability of failure (HCLPF)
capacity would
be calculated in the seismic IPEEE. FirstEnergy has indicated that the Unresolved
Safety Issue
(USI) A-46 program and the seismic IPEEE were conducted concurrently. Additional
items
were included in the USI A-46 safe shutdown equipment list (SSEL) to create a
combined SSEL,
applicable to IPEEE also. Review of the Davis-Besse USI A-46 Seismic Evaluation
Report and
responses to the USI A-46 indicates that the seismic demand predominately used
in the USI A
46 evaluation was obtained by scaling recently generated IPEEE in-structure response
spectrum
(IRS). The IPEEE IRS were based on the NUREG/CR-0098 median spectral shape
anchored at
0.3g peak ground acceleration (PGA) and an updated seismic analysis of the plant
building
structures (Reactor Building; Auxiliary Building; Areas 6, 7, and 8; and Intake
Structure). The
identified scale factor is 0.697 which translates to a PGA of .21 g. For the IPEEE,
building
structures were screened using Electric Power Research Institute (EPRI) NP-6041
Table 2-3.
Masonry block walls were identified to have very little capacity margin above the
Davis-Besse
design basis seismic input.
Please provide the following information and an estimate of the plant HCLPF capacity
based on
the IPEEE review level earthquake (RLE).
1) HCLPF capacity for building structures.
2) Minimum HCLPF capacity for the SSEL (including tanks), both after resolution
of USI A-46
outliers, and after implementation of any additional IPEEE-related plant improvements.
3) Minimum HCLPF capacity for masonry block walls which may seismically
interact with
SSEL items.
Please also provide a description of the methodology used to estimate these HCLPF
capacities.
Response to Supplemental RAI
The above statements indicate the seismic demand predominately used in the USI
A-46
evaluation was obtained by scaling recently generated IPEEE in-structure response
spectrum
(IRS). This is not correct. The scaled IPEEE in-structure response spectrum was
one of the
response spectra available to the Seismic Capability Engineers. The other spectra
were, Method
A (ground response spectrum), FENOC licensing in-structure response spectrum,
and a recently
created Reg. Guide 1.60 in-structure response spectrum.
The following is in response to the above Request for Additional Information:
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1) As indicated in our response dated December 16, 1996 (Serial Number
2412), FENOC used
the screening process identified in EPRI NP-6041 Table 2-3 for structures.
Based on this
criteria, the structures have a HCLPF of at least 0.3g.
2) As previously identified and documented to the NRC, FENOC used
the Reduced Scope
Seismic Margin Assessment rather than the Focused Scope. HCLPF
is not required for
plants using the Reduced Scope Seismic Margin Assessment. However,
FENOC will
perform a HCLPF evaluation on the Borated Water Storage Tank.
In addition, FENOC will review the anchorage calculations for the IPEEE
equipment to
determine the interaction ratio. Equipment with a low anchor interaction
will then be
evaluated based on the differences between the A-46 criteria and the
IPEEE criteria.
3) A walkdown of the masonry walls will be made to determine if there
exists a credible seismic
interaction hazard. The capacity of these walls will then be reviewed
based on NRC IE
Bulletin No. 80-1 1, "Masonry Wall Design," criteria dated May 8, 1980.
A list of affected
equipment will then be identified.
It is estimated that the above activities will be completed by the end
of March 2000. FENOC
will provide the results of these evaluations to the NRC by May 31,
2000.

Docket Number 50-346
License Number NPF-3
Serial Number 2621
Attachment 3
Page 1 of 1

COMMITMENT LIST
The following list identifies those actions committed to by the Davis-Besse Nuclear Power Station in this
document. Any other actions discussed in the submittal represent intended or planned
actions by
Davis-Besse. They are described only as information and are not regulatory commitments.
Please notify
the Manager - Regulatory Affairs (419-321-8466) at Davis-Besse of any questions
regarding this
document or associated regulatory commitments.

COMMITMENTS

DUE DATE

Perform a high-confidence low probability of failure capacity
evaluation on the Borated Water Storage Tank.

March 31, 2000

Review the anchorage calculations for the IPEEE equipment to
determine the interaction ratio.

March 31, 2000

Perform a walkdown of the masonry walls to determine if there
exists a credible seismic interaction hazard.

March 31, 2000

Provide the results of these evaluations to the NRC.

May 31, 2000

