
ITS NRC Questions 
Id 1471

NRC Question 
Number 

ALK-009 

Category Editorial 

ITS Section 3.0 

ITS Number 3.0 

DOC Number A-2 

JFD Number   

JFD Bases 
Number 

  

Page Number
(s) 

Vol. 5, pg 13 of 63 

NRC Reviewer 
Supervisor 

Rob Elliott 

Technical 
Branch POC 

Add Name 

Conf Call 
Requested 

N 

NRC Question Please verify if this is a typo that needs to (will) be corrected: Discussion of 
Changes for ITS 3.0, A02, first paragraph in 3rd bullet: “… upon discovery or 
failure to meet an LCO…” should be “… upon discovery of failure to meet an 
LCO ….” 

Attach File 1   

Attach File 2   

Issue Date 1/11/2010 

Added By Audrey Klett 

Date Modified   

Modified By   

Date Added 1/11/2010 11:54 AM 

Notification NRC/LICENSEE Supervision 
Audrey Klett 
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Licensee Response/NRC Response/NRC Question Closure
Id 1791

NRC Question 
Number 

ALK-009 

Select 
Application 

Licensee Response 

Response 
Date/Time 

1/19/2010 7:55 AM 

Closure 
Statement 

  

Response 
Statement 

The NRC reviewer is correct in that the word "or" should be "of."  A draft 
markup regarding this change is attached.  This change will be reflected 
in the supplement to this section of the ITS conversion amendment. 

Question 
Closure Date 

  

Attachment 1 ALK-009 Markup.pdf (699KB) 

Attachment 2   

Notification NRC/LICENSEE Supervision 
Jerry Jones 
Bryan Kays 
Audrey Klett 
Ray Schiele 

Added By Robert Hanley 

Date Added 1/19/2010 7:54 AM 

Modified By   

Date Modified   
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DISCUSSION OF CHANGES 
ITS 3.0, LCO AND SR APPLICABILITY 

 
ADMINISTRATIVE CHANGES 
 
A01 In the conversion of the Kewaunee Power Station (KPS) Current Technical 

Specifications (CTS) to the plant specific Improved Technical Specifications 
(ITS), certain changes (wording preferences, editorial changes, reformatting, 
revised numbering, etc.) are made to obtain consistency with NUREG-1431, 
Rev. 3.0, "Standard Technical Specifications-Westinghouse Plants" (ISTS). 

 
 These changes are designated as administrative changes and are acceptable 

because they do not result in technical changes to the CTS. 
 
A02 CTS 3.0.a states, "Compliance with the LIMITING CONDITIONS FOR 

OPERATION contained in the succeeding TSs is required during the operational 
MODES or other conditions specified therein; except that upon failure to meet the 
LIMITING CONDITIONS FOR OPERATION, the associated ACTION 
requirements shall be met."  ITS 3.0.1 states, "LCOs shall be met during the 
MODES or other specified conditions in the Applicability, except as provided in 
LCO 3.0.2, LCO 3.0.7, and LCO 3.0.8."  This results in several changes to the 
CTS. 

 
• Certain phrases are revised to be consistent with the equivalent phrase used 

in the ITS.  Specifically, "operational MODES or other conditions specified 
therein" is changed to "MODES or other specified conditions in the 
Applicability" to be consistent with the ITS definition of MODE and the 
terminology used in the ITS. 
 
These changes are acceptable because they result in no change in the intent 
or application of the Technical Specifications, but merely reflect editorial 
preferences used in the ITS. 

 
• The phrase "Compliance with the LIMITING CONDITIONS FOR 

OPERATION contained in the TS is required" is replaced with "LCOs shall be 
met."  This change is made consistent with the ITS. 

 
This change is acceptable because it is an editorial change that does not 
change the intent of the requirements. 
 

• The phrase "except that upon failure to meet the LIMITING CONDITIONS 
FOR OPERATION, the associated ACTION requirements shall be met" is 
moved from CTS 3.0.a to ITS LCO 3.0.2, which states that upon discovery or 
failure to meet an LCO, the Required Actions of the associated Conditions 
shall be met. 

 
The change is acceptable because moving this information within the 
Technical Specifications results in no change in the intent or application of 
ACTIONS. 

 
• The phrase "except as provided in LCO 3.0.2, LCO 3.0.7, and LCO 3.0.8" is 

added in ITS LCO 3.0.1.  ITS LCO 3.0.2 describes the appropriate actions to 
be taken when ITS LCO 3.0.1 is not met.  ITS LCO 3.0.7 describes Test 
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Licensee Response/NRC Response/NRC Question Closure
Id 1801

NRC Question 
Number 

ALK-009 

Select Application NRC Question Closure 

Response 
Date/Time 

  

Closure Statement This question is closed, and no further information is required at this time to draft the 
Safety Evaluation. 

Response 
Statement 

  

Question Closure 
Date 

1/19/2010 

Attachment 1   

Attachment 2   

Notification NRC/LICENSEE Supervision 

Added By Audrey Klett 

Date Added 1/19/2010 8:14 AM 

Modified By   

Date Modified   
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ITS NRC Questions 
Id 1531

NRC Question 
Number 

ALK-010 

Category Editorial 

ITS Section 3.0 

ITS Number 3.0 

DOC Number A-3 

JFD Number   

JFD Bases 
Number 

  

Page Number
(s) 

Vol. 5, page 14 of 63 

NRC 
Reviewer 

Supervisor 
Rob Elliott 

Technical 
Branch POC 

Add Name 

Conf Call 
Requested 

N 

NRC Question Please verify that the addition of the word “not” in the quotation contained in the 
following statement is a typo that needs to (will) be corrected:  Discussion of 
Changes for ITS 3.0, A03, first paragraph in 2nd bullet: “The sentence is change, 
in ITS LCO 3.0.2, to state ‘If the LCO is not [emphasis added] met or is no longer 
applicable prior to expiration of the specified Completion Time(s) ….’” 

Attach File 1   

Attach File 2   

Issue Date 1/22/2010 

Added By Audrey Klett 

Date Modified   

Modified By   

Date Added 1/22/2010 7:51 AM 

Notification NRC/LICENSEE Supervision 
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Licensee Response/NRC Response/NRC Question Closure
Id 1951

NRC 
Question 
Number 

ALK-010 

Select 
Application 

Licensee Response 

Response 
Date/Time 

1/28/2010 8:50 AM 

Closure 
Statement 

  

Response 
Statement 

The NRC reviewer is correct in that the word "not" is a typo and is 
incorrect.  The sentence should not include the word and should read "If 
the LCO is met or is no longer applicable..."  Furthermore, KPS has noted 
that a typo exists in the same bullet and will also be corrected at this time.  
A draft markup regarding this change is attached.  This change will be 
reflected in the supplement to this section of the ITS conversion 
amendment. 
  

Question 
Closure Date 

  

Attachment 
1 

ALK-010 Markup.pdf (699KB) 

Attachment 
2 

  

Notification NRC/LICENSEE Supervision 
Jerry Jones 
Bryan Kays 
Audrey Klett 
Melissa Krcma 
Ray Schiele 

Added By Robert Hanley 

Date Added 1/28/2010 8:50 AM 

Modified By   

Date 
Modified 
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DISCUSSION OF CHANGES 
ITS 3.0, LCO AND SR APPLICABILITY 

 
Exceptions LCOs, which are exceptions to other LCOs.  ITS LCO 3.0.8 
addresses snubber inoperabilities, which is also an exception to other LCOs. 

 
This change is acceptable because adding the exceptions for LCO 3.0.2, 
LCO 3.0.7, and LCO 3.0.8 prevent a conflict within the Applicability section.  
This addition is needed for consistency in the ITS requirements and does not 
change the intent or application of the Technical Specifications. 

 
 These changes are designated administrative because they are editorial and 

result in no technical changes to the Technical Specifications. 
 
A03 CTS 3.0.b states, "Noncompliance with a TS shall exist when the requirements of 

the LIMITING CONDITIONS FOR OPERATION and associated ACTION 
requirements are not met within the specified time intervals.  If the LIMITING 
CONDITIONS FOR OPERATION is restored prior to expiration of the specified 
time intervals, completion of the ACTION requirements is not required."  ITS 
LCO 3.0.2 states "Upon discovery of a failure to meet an LCO, the Required 
Actions of the associated Conditions shall be met, except as provided in LCO 
3.0.5 and LCO 3.0.6.  If the LCO is met or is no longer applicable prior to 
expiration of the specified Completion Time(s), completion of the Required 
Action(s) is not required unless otherwise stated."  This results in several 
changes to the CTS. 

 
• CTS 3.0.b is revised to include an exception for LCO 3.0.6.  LCO 3.0.6 is a 

new allowance that takes exception to the ITS LCO 3.0.2 requirement to take 
the associated ACTION requirements when a LIMITING CONDITION FOR 
OPERATION is not met.  This exception is included in LCO 3.0.2 to avoid 
conflict between the applicability requirements. 

 
This change is acceptable because it includes a reference to a new item in 
the ITS and results in no change to the CTS.  Changes resulting from the 
incorporation of LCO 3.0.6 are discussed in Discussion of Change 
(DOC) A08. 

 
• The second sentence of CTS LCO 3.0.b states, "If the LIMITING 

CONDITIONS FOR OPERATION is restored prior to expiration of the 
specified time intervals, completion of the ACTION requirements is not 
required."  The sentence is change, in ITS LCO 3.0.2, to state "If the LCO is 
not met or is no longer applicable prior to expiration of the specified 
Completion Time(s), completion of the Required Action(s) is not required 
unless otherwise stated." 

 
This change is acceptable because, while worded differently, both the CTS 
and ITS state that ACTIONS do not have to be completed once the LCO is 
met or is no longer applicable.  ITS LCO 3.0.2 also adds the phrase "unless 
otherwise stated."  There are some ITS ACTIONS that must be completed, 
even if the LCO is met or is no longer applicable.  This change is acceptable 
because it reflects a new feature in the ITS which does not exist in the CTS.  
The technical aspects of these changes are discussed in the appropriate ITS 
sections. 
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Licensee Response/NRC Response/NRC Question Closure
Id 1981

NRC Question 
Number 

ALK-010 

Select Application NRC Question Closure 

Response 
Date/Time 

  

Closure Statement This question is closed, and no further information is required at this time to draft the 
Safety Evaluation. 

Response 
Statement 

  

Question Closure 
Date 

2/2/2010 

Attachment 1   

Attachment 2   

Notification NRC/LICENSEE Supervision 

Added By Audrey Klett 

Date Added 2/2/2010 8:21 AM 

Modified By   

Date Modified   
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ITS NRC Questions 
Id 1651

NRC 
Question 
Number 

ALK-011 

Category Technical 

ITS Section 3.0 

ITS Number 3.0 

DOC Number A-6 

JFD Number   

JFD Bases 
Number 

  

Page 
Number(s) 

Vol. 5, page 15 of 63 

NRC 
Reviewer 

Supervisor 
Rob Elliott 

Technical 
Branch POC 

Add Name 

Conf Call 
Requested 

N 

NRC 
Question 

DOC A06 for ITS 3.0 states, in part, “Certain CTS contain ACTIONS such as 
‘Declare the {supported system} inoperable and take the ACTIONS of {its 
Specification}.’  In many cases, the supported system would likely already 
be considered inoperable. The implication of this presentation is that the 
ACTIONS of the inoperable supported system would not have been taken 
without the specific direction to do so.” 

  
For each CTS that contains ACTIONS such as, “Declare the {supported 
system} inoperable and take the ACTIONS of {its Specification}”, please 
clarify if adopting the STS LCO 3.0.6 would result in a less restrictive 
change for these TS.  If it does, then please denote this change as less 
restrictive. 

Attach File 1   

Attach File 2   

Issue Date 1/29/2010 

Added By Audrey Klett 

Date 
Modified 

  

Modified By   

Date Added 1/29/2010 2:27 PM 

Notification NRC/LICENSEE Supervision 
Audrey Klett 
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Licensee Response/NRC Response/NRC Question Closure
Id 2181

NRC 
Question 
Number 

ALK-011 

Select 
Application 

Licensee Response 

Response 
Date/Time 

2/15/2010 3:50 PM 

Closure 
Statement 

  

Response 
Statement 

The statement in question is to clarify that the CTS wording means that 
actions of supported systems do not have to be taken until directed by the 
support system actions, which is consistent with CTS use and application.  
In the ISTS, a similar approach is taken.  That is, when a support system is 
inoperable, it may direct, either immediately or after some length of time, to 
cascade to the supported system Actions (i.e., take the actions in the 
support system).  This change simply specifies that this CTS approach will 
be maintained in the ITS, thus the change is administrative.  However, if the 
CTS does not allow a delay in the cascade requirement and the ITS does, 
then this delay is evaluated and justified in each individual Specification.  
For example, ITS 3.8.3 allows a delay in declaring the EDG inoperable when 
fuel oil or staring air requirements are not met.  These less restrictive 
changes are justified in ITS 3.8.3 DOCs.  KPS believes that each individual 
Specification adequately justifies any extension in declaring the support 
system inoperable and taking the Actions of the support system.  
Furthermore, this Discussion of Change is consistent with the DOCs used 
in other ITS conversions and approved by the NRC. 

Question 
Closure 

Date 
  

Attachment 
1 

  

Attachment 
2 

  

Notification NRC/LICENSEE Supervision 
Jerry Jones 
Bryan Kays 
Audrey Klett 
Ray Schiele 

Added By Robert Hanley 

Date Added 2/15/2010 3:50 PM 

Modified By   

Date 
Modified 

  

Page 1 of 1Kewaunee ITS Conversion Database

06/02/2010http://www.excelservices.com/rai/index.php?requestType=areaItemPrint&itemId=2181

Enclosure - Q&A to Attachment 1 Volume 05 (Section 3.0) Page 10 of 415



Licensee Response/NRC Response/NRC Question Closure
Id 2201

NRC Question 
Number 

ALK-011 

Select Application NRC Question Closure 

Response 
Date/Time 

  

Closure Statement This question is closed, and no further information is required at this time to draft the 
Safety Evaluation. 

Response 
Statement 

  

Question Closure 
Date 

2/17/2010 

Attachment 1   

Attachment 2   

Notification NRC/LICENSEE Supervision 
Audrey Klett 

Added By Audrey Klett 

Date Added 2/17/2010 10:06 AM 

Modified By   

Date Modified   
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ITS NRC Questions 
Id 1671

NRC Question 
Number 

ALK-013 

Category Technical 

ITS Section 3.0 

ITS Number 3.0 

DOC Number L-1 

JFD Number   

JFD Bases 
Number 

  

Page Number
(s) 

Att.1, v.5, pg 55 of 63 

NRC Reviewer 
Supervisor 

Rob Elliott 

Technical 
Branch POC 

Add Name 

Conf Call 
Requested 

N 

NRC Question The 10 CFR 50.92 evaluation for L01 in Attachment 1, Volume 5, page 55 
of 63, discusses TSTF-359, Rev. 8; however, in Enclosure 3 to the ITS 
license amendment request letter, this TSTF is not listed to be adopted in 
whole or in part in the KPS ITS.  Is it KPS’s intention to fully adopt this 
TSTF? 

Attach File 1   

Attach File 2   

Issue Date 2/18/2010 

Added By Audrey Klett 

Date Modified   

Modified By   

Date Added 2/18/2010 9:53 AM 

Notification NRC/LICENSEE Supervision 
Audrey Klett 
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Licensee Response/NRC Response/NRC Question Closure
Id 2271

NRC 
Question 
Number 

ALK-013 

Select 
Application 

Licensee Response 

Response 
Date/Time 

2/25/2010 10:20 AM 

Closure 
Statement 

  

Response 
Statement 

Enclosure 3 to the ITS Submittal includes only those TSTFs that are not 
already incorporated into NUREG-1431, Rev. 3.0.  That is, it lists TSTFs that 
are to be incorporated into Revision 3.0 of NUREG-1431 (the latest issued 
revision of the NUREG).  TSTF-359, Rev. 8 (and Rev. 9, which is the most 
current version of the TSTF) is already incorporated completely into 
NUREG-1431, Rev. 3.0, therefore, it is not listed in Enclosure 3.  Kewaunee 
has incorporated this TSTF as typed into NUREG-1431, Rev. 3.0, as 
modified by minor changes identified in the ISTS Markup and justified by 
the applicable JFDs. 

Question 
Closure 

Date 
  

Attachment 
1 

  

Attachment 
2 

  

Notification NRC/LICENSEE Supervision 
Robert Hanley 
Jerry Jones 
Bryan Kays 
Audrey Klett 

Added By David Mielke 

Date Added 2/25/2010 10:22 AM 

Modified By   

Date 
Modified 

  

Page 1 of 1Kewaunee ITS Conversion Database

06/02/2010http://www.excelservices.com/rai/index.php?requestType=areaItemPrint&itemId=2271

Enclosure - Q&A to Attachment 1 Volume 05 (Section 3.0) Page 13 of 415



Licensee Response/NRC Response/NRC Question Closure
Id 2421

NRC Question 
Number 

ALK-013 

Select Application NRC Question Closure 

Response 
Date/Time 

  

Closure Statement This question is closed, and no further information is required at this time to draft the 
Safety Evaluation. 

Response 
Statement 

  

Question Closure 
Date 

3/4/2010 

Attachment 1   

Attachment 2   

Notification NRC/LICENSEE Supervision 
Audrey Klett 

Added By Audrey Klett 

Date Added 3/4/2010 7:47 AM 

Modified By   

Date Modified   
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ITS NRC Questions 
Id 1681

NRC Question 
Number 

ALK-014 

Category Technical 

ITS Section 3.0 

ITS Number 3.0 

DOC Number   

JFD Number   

JFD Bases 
Number 

9 

Page Number
(s) 

att.1, v.5, pg 53 of 63 

NRC Reviewer 
Supervisor 

Rob Elliott 

Technical 
Branch POC 

Add Name 

Conf Call 
Requested 

N 

NRC Question Please clarify the WOG STS section and text for which JFD #9 for ITS 3.0 Bases 
(Volume 5, page 53 of 63) applies.  The JFD 9 designator does not appear in the 
margins of the marked-up WOG STS Bases. 

Attach File 1   

Attach File 2   

Issue Date 2/18/2010 

Added By Audrey Klett 

Date Modified   

Modified By   

Date Added 2/18/2010 9:56 AM 

Notification NRC/LICENSEE Supervision 
Audrey Klett 
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Licensee Response/NRC Response/NRC Question Closure
Id 2281

NRC Question 
Number 

ALK-014 

Select 
Application 

Licensee Response 

Response 
Date/Time 

2/25/2010 10:25 AM 

Closure 
Statement 

  

Response 
Statement 

Kewaunee has reviewed the ISTS Bases Markup and determined that JFD 
9 is not used in the ITS submittal for this Section.  The JFD will be 
deleted.  A draft markup regarding this change is attached.  This change 
will be reflected in the supplement to this section of the ITS conversion 
amendment. 
  

Question 
Closure Date 

  

Attachment 1 ALK-014 Markup.pdf (703KB) 

Attachment 2   

Notification NRC/LICENSEE Supervision 
Robert Hanley 
Jerry Jones 
Bryan Kays 
Audrey Klett 

Added By David Mielke 

Date Added 2/25/2010 10:28 AM 

Modified By   

Date Modified   
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JUSTIFICATION FOR DEVIATIONS 
ITS 3.0 BASES, LCO AND SR APPLICABILITY 

 

Kewaunee Power Station Page 2 of 2 

8. This statement has been deleted since the Kewaunee Power Station ITS submittal 
does not state the snubbers do not meet the 10CFR50.36(c)(2)(ii) criteria.  This is 
also consistent with the NRC SERs for DC Cook Units 1 and 2 and Monticello ITS 
amendments. 

9. This Reviewer's Note has been deleted.  This information is for the NRC reviewer to 
be keyed in to what is needed to meet this requirement.  This is not meant to be 
retained in the final version of the plant specific submittal. 

10. These changes are made to be consistent with the wording of LCO 3.0.7. 

11. The ITS SR 3.0.1 Bases allows credit to be taken for unplanned events that satisfy 
Surveillances.  The Bases further states that this allowance also includes those SRs 
whose performance is normally precluded in a given MODE or other specified 
condition.  This portion of the allowance has been deleted.  As documented in 
Part 9900 of the NRC Inspection Manual, Technical Guidance - Licensee Technical 
Specifications Interpretations, and in the Bases Control Program (ITS 5.5.12), 
neither the Technical Specifications Bases nor Licensee generated interpretations 
can be used to change the Technical Specification requirements.  Thus, if the 
Technical Specifications preclude performance of an SR in certain MODES (as is 
the case for some SRs in ITS Section 3.8), the Bases cannot change the Technical 
Specifications requirement and allow the SR to be credited for being performed in 
the restricted MODES, even if the performance is unplanned. 

12. Changes have been made for consistency with similar discussions/terminology in 
the Bases. 

13. The ISTS SR 3.0.1 Bases provides two examples of when it is not possible to 
perform post maintenance testing in the current MODE or other specified conditions 
in the Applicability due to the necessary unit parameters not having been 
established.  The second example is not valid for Kewaunee Power Station and 
therefore it has been deleted. 

14. The proper LCO title and Applicability have been provided. 

15. Changes are made to be consistent with changes made to the Specification. 
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Licensee Response/NRC Response/NRC Question Closure
Id 2431

NRC Question 
Number 

ALK-014 

Select Application NRC Question Closure 

Response 
Date/Time 

  

Closure Statement This question is closed, and no further information is required at this time to draft the 
Safety Evaluation. 

Response 
Statement 

  

Question Closure 
Date 

3/4/2010 

Attachment 1   

Attachment 2   

Notification NRC/LICENSEE Supervision 
Audrey Klett 

Added By Audrey Klett 

Date Added 3/4/2010 7:48 AM 

Modified By   

Date Modified   
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ITS NRC Questions 
Id 1751

NRC 
Question 
Number 

ALK-015 

Category Technical 

ITS Section 3.0 

ITS Number 3.0 

DOC 
Number 

M-1 

JFD Number   

JFD Bases 
Number 

  

Page 
Number(s) 

Att. 1, vol. 5, pg 19 of 63 

NRC 
Reviewer 

Supervisor 
Carl Schulten 

Technical 
Branch POC 

Add Name 

Conf Call 
Requested 

N 

NRC 
Question 

Attachment 1, Volume 5, page 19 of 63, DOC M01 discusses KPS’s intent to 
incorporate LCO 3.0.8 into the KPS ITS.  Please provide the following: 
  

a.         corrected pages that show the removal of CTS LCO 3.14.b as 
an “R” DOC (Relocated Specifications), and  
  
b.         a safety basis for why the 12-hour requirement in LCO 3.0.8b, 
as described in TSTF 372, Revision 4, and the NRC’s model safety 
evaluation of this TSTF, cannot be met and therefore presents a 
hardship (e.g., operational challenges, reductions in safety, etc.) for 
KPS.  Include in the response plant-specific design and licensing 
basis information, deterministic insights, and risk insights that 
justify the proposed time period for ITS LCO 3.0.8b.  Describe the 
extent of the hardship as it applies to all KPS TS systems with 
snubbers.  Also describe how the proposed 24-hour time allowance 
was derived from this safety basis analysis. 

Attach File 1   

Attach File 2   

Issue Date 2/23/2010 

Added By Audrey Klett 

Date 
Modified 

  

Modified By   
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Date Added 2/23/2010 2:08 PM 

Notification NRC/LICENSEE Supervision 
Audrey Klett 
Carl Schulten 

Page 2 of 2Kewaunee ITS Conversion Database

06/07/2010http://www.excelservices.com/rai/index.php?requestType=areaItemPrint&itemId=1751

Enclosure - Q&A to Attachment 1 Volume 05 (Section 3.0) Page 20 of 415



Licensee Response/NRC Response/NRC Question Closure
Id 2491

NRC 
Question 
Number 

ALK-015 

Select 
Application 

Licensee Response 

Response 
Date/Time 

3/10/2010 7:00 AM 

Closure 
Statement 

  

Response 
Statement As stated in the NRC Model Safety Evaluation for TSTF-372, Section 2.0, 

LCO 3.0.8 was added into the ISTS because of a difference of interpretation 
as to whether or not the 72 hour delay to enter the actions for the 
supported equipment in the old STS Snubber Technical Specification could 
be applied after the Snubber Technical Specification had been relocated to 
a licensee-controlled document as part of a licensee’s conversion to the 
ISTS.  The Safety Evaluation states that the NRC’s position is that after 
relocation, the 72 hour delay cannot be used if the inoperable snubber also 
results in inoperability of the supported system.  Thus, plants that had 
already converted to ISTS and had relocated the Snubber Technical 
Specification to a licensee-controlled document needed an allowance to 
delay entry into the supported systems when a required snubber is 
inoperable.  TSTF-372 and the NRC CLIIP provided the requirements for 
these plants to adopt a new delay time for when a required snubber is 
inoperable.  However, this CLIIP requirement on how to justify a new 72 
hour delay time is only for plants that have already adopted the ISTS and 
relocated their old CTS Snubber Technical Specification.   
  
Kewaunee Power Station (KPS) currently has a 72 hour delay time in CTS 
3.14.  KPS has not, as yet, relocated the Snubber Technical Specification to 
a licensee-controlled document.  Therefore, KPS does not believe that we 
have to re-justify the currently allowed 72 hour delay time for one train or 
the proposed 24 hour delay time for two trains to adopt LCO 3.0.8.  The 
times and requirements of proposed LCO 3.0.8 are all equal to or more 
restrictive than the current actions provided in CTS 3.14 when a snubber is 
inoperable.  KPS provided a More Restrictive DOC to justify the changes 
from the CTS to ITS LCO 3.0.8, with respect to the actions to take when a 
required snubber is inoperable.  This More Restrictive DOC is consistent 
with a previously approved ITS conversion, specifically, Davis-Besse.  The 
NRC approved the adoption of LCO 3.0.8 from their current Snubber LCO, 
which is similar to the KPS Snubber LCO (i.e., 72 hours is allowed for one 
or more snubbers to be OPERABLE).  Furthermore, the NRC asked a similar 
question (i.e., requesting that Davis-Besse do the requirements, including 
the evaluations, listed in the CLIIP).  Davis-Besse proposed to either 
maintain the DOC as an M DOC, but also incorporate the CLIIP Section 3.2 
requirements (which include only the Tier 2 restrictions) or to maintain 
current licensing basis by not adopting the LCO 3.0.8 and including a 
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Technical Specification identical to the CTS Snubber Specification, 
converted to ITS format. 
  
The NRC accepted the first Davis-Besse option, which was to adopt LCO 
3.0.8 but commit to the applicable Tier 2 requirements.  A copy of the 
original RAI and all responses is attached (attachment 1).  This RAI was 
docketed by Davis-Besse in a letter dated May 16, 2008 (ML081480464 and 
ML081480465).  The Davis-Besse discussion of the two options is in the 
licensee response of 2/15/08 and the NRC acceptance of Option 1 is in the 
NRC reviewer response dated 4/1/2008.  In addition, the NRC SER for the 
Davis-Besse ITS conversion, dated November 20, 2008 (ML082900600 and 
ML082910112), also stated that the change from the CTS Snubber Actions 
to adopting ITS LCO 3.0.8 was a more restrictive change.  A copy of the 
applicable portions of the SER Table is attached (attachment 2). 
  
In the KPS ITS submittal, KPS ensured that all the final requirements the 
NRC imposed on Davis-Besse as part of their Option 1 proposal were 
included in the more restrictive DOC.  Furthermore, the commitments the 
NRC required of Davis-Besse are also included in the KPS submittal.  These 
commitments are located in Attachment 5 to the ITS submittal cover letter, 
commitments 2 through 5.  Based on the above, KPS believes that the ITS 
submittal, classifying the change as a more restrictive change, not 
requiring any CLIIP-related technical evaluations, and adopting the Tier 2 
restrictions of the CLIIP (including the proposed commitments), is 
acceptable. 
  
However, similar to Davis-Besse, KPS will provide the NRC the option of 
KPS maintaining the Current Licensing Basis of CTS 3.14.  Specifically, this 
will require KPS to generate a new Technical Specification that is not 
currently in the ISTS, and not adopt LCO 3.0.8.  The new Specification will 
maintain all the requirements of CTS 3.14 and CTS 4.14, in ISTS format.  It 
should be noted that the current delay times and Action requirements are 
less restrictive than what is currently required by LCO 3.0.8. 
  

Question 
Closure 
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Attachment 
1 

Attachment 1 for ALK-015.pdf (454KB) 

Attachment 
2 

Attachment 2 for ALK-015.pdf (39KB) 
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This document will not he relied upon by staff for 
disposition of the LAR 

Yes This document has been reviewed and information in 
this question contains NO SUNSI sensitive material 
(the checkbox to the right must be selected before this 
question can be submitted) 

N RC Reviewer 

ID 

Category 

ITS Information 

Comment 

200712101502 Conference Call Requested? No 
~ ~ ~ ~ ~~ ~~ ~ ~.~ 

In Scope 

ITS Section: "3  POC: 
3.0 Carl Schulten None 8 
ITS Number: OSI: DOC Number: Bases ,JFD Number: 
None None M.2 None 

Section 3.0 
Volume 5, Page 8 of 62 DOC M02 
LCO 3.0.8 is added to CTS per TSTF-372, Revision 4 by M02. Adopting the TSTF changes 
requires submittal of the content of the CLIIP TSTF Model Application and Model Safety 
Evaluation in accordance with Federal Register Notice (69 FR 68412, November 24,2004) 
(ADAMS ML051160013) before these changes to CTS can be processed. To efficiently process 
the incoming license amendment applications, the staff requests each licensee applying for the 
changes addressed by TSTF-3372, Revision 4, as modified, using the CLIIP to include bases 
for the proposed technical specification consistent with the bases proposed in the TSTF-372, 
Revision 4 as stated FRN. Identify and submit documentation for all differences between the 
content of DOC M02 and the content of a license application submittal required by the TSTF- 
372 CLIIP. 

12/10/2007 

JFD Number: Ytige IVumber(s): 

4/09/2008 

http://www.excelservices.com/exceldbs/itstrack~davisbesse.nsf/l fddceal Od3bdbb585256e85000 138e4/77b3 .. . 4/24/2008 

Licensee Response by Jerry 
Jones on 01/04/2008 

The CLIIP application is based on a plant that has already adopted the ISTS. Prior 
to TSTF-372, the ISTS did not include any snubber requirements - they were to be 
relocated to a plant-controlled document. Thus, for an ITS plant to adopt TSTF-372, 
they would have to justify the allowances provided in ITS LCO 3.0.8. Furthermore, 
the CLIIP discussed this issue specifically, in that it stated that prior to ITS 
development, old CTS already had most of the allowances provided by ITS LCO 
3.0.8, and that the TSTF was just adding them back into the ITS since they appeared 
to be lost when a plant adopted the ITS and relocated the old CTS requirements to 
plant controlled documents. Davis-Besse has not relocated the current snubber 
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NRC Response by Carl Schulten 
on 01/30/2008 

Licensee Response by Bryan 
Kays on 02/15/2008 

Techncial Specification, CTS 3.7.7, to a plant controlled document. Thus, in order 
to adopt the ITS LCO 3.0.8, Davis-Besse only has to justify the differences from the 
CTS requirements to the ITS requirements. The allowances provided in ITS LCO 
3.0.8 are all more restrictive that what is allowed in CTS 3.7.7. Since the allowance: 
provided in LCO 3.0.8 are all more restrictive than what is allowed by the Actions 
of CTS 3.7.7, Davis-Besse does not believe that a plant specific evaluation to justifj 
the current 72 hour time (as is required by the CLIIP) is required. This manner of 
adopting LCO 3.0.8 is also consistent with a previously approved ITS conversion, 
Monticello, which adopted TSTF-372 as part of the conversion. Furthermore, the 
NRC asked a similar question, and did not require any changes to the more 
restrictive Discussion of Change submitted as part of the Monticello conversion. 
The question is still viewable on the EXCEL website (question 2005 12 15 1 125). 
LCO 3.0.8 is a risk-informed TS. The three tiered approach for assessing the 
acccetability of risk-informed TS changes are dicussed in RG 1.177. The submittal 
information contained in the model application for TSTF-372 which follows the 3- 
tiered approach has not been provided to the NRR staff for review. There are 
conditions and specific limitions to be met to adopt the allowances of TSTF-372. 
The shortest path to revising the Davis Besse licensing basis to incorporate LCO 
3.0.8 risk-informed allowances is to submit the T$TF-372 CLIIP model application 
for staff review. 
As stated in the NRC Model Safety Evaluation for TSTF-372, Section 2.0, LCO 
3.0.8 was added into the ISTS because of a difference of interpretation as to whethei 
lor not the 72 hour delay to enter the actions for the supported equipment in the old 
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NRC Response by Carl Schulten
on 0113012008

Licensee Response by Bryan
Kays on 02/15/2008

Page 2 of5

Techncial Specification, CTS 3.7.7, to a plant controlled document. Thus, in order
to adopt the ITS LCO 3.0.8, Davis-Besse only has to justify the differences from the
CTS requirements to the ITS requirements. The allowances provided in ITS LCO
3.0.8 are all more restrictive that what is allowed in CTS 3.7.7. Since the allowances
provided in LCO 3.0.8 are all more restrictive than what is allowed by the Actions
of CTS 3.7.7, Davis-Besse does not believe that a plant specific evaluation to justify
the current 72 hour time (as is required by the CLIIP) is required. This manner of
adopting LCO 3.0.8 is also consistent with a previously approved ITS conversion,
Monticello, which adopted TSTF-372 as part of the conversion. Furthermore, the
NRC asked a similar question, and did not require any changes to the more
restrictive Discussion of Change submitted as part of the Monticello conversion.
The question is still viewable on the EXCEL website (question 200512151125).

LCO 3.0.8 is a risk-informed TS. The three tiered approach for assessing the
acccetability of risk-informed TS changes are dicussed in RG 1.177. The submittal
information contained in the model application for TSTF-372 which follows the 3
tiered approach has not been provided to the NRR staff for review. There are
conditions and speCific limitions to be met to adopt the allowances ofTSTF-372.
The shortest path to revising the Davis Besse licensing basis to incorporate LCO
3.0.8 risk-informed allowances is to submit the TSTF-372 CLIIP model application
for staff review.

As stated in the NRC Model Safety Evaluation for TSTF-372, Section 2.0, LCO
3.0.8 was added into the ISTS because ofa difference of interpretation as to whether
or not the 72 hour delay to enter the actions for the supported equipment in the old
CTS Snubber Technical Specification could be applied after the Snubber Technical
Specification had been relocated to a licensee-controlled document as part of a
licensee's conversion to the ISTS. The Safety Evaluation states that the NRC's
position is that after relocation, the 72 hour delay cannot be used if the inoperable
snubber also results in inoperability of the supported system. Thus, plants that had
already converted to ISTS and had relocated the Snubber Technical Specification to
a licensee-controlled document needed an allowance to delay entry into the
supported systems when a required snubber is inoperable. TSTF-372 and the NRC
CLIIP provided the requirements for these plants to adopt a new delay time for
when a required snubber is inoperable. However, this CLIIP requirement on how to
~ustify a new 72 hour delay time is only for plants that have already adopted the
ISTS and relocated the old CTS Snubber Technical Specification. Davis-Bess
currently has a 72 hour delay time in CTS 3.7.7. We have not, as yet, relocated the
Snubber Technical Specification to a licensee-controlled document. Therefore,
Davis-Besse does not believe that we have to re-justify the currently allowed 72
hour delay time to adopt LCO 3.0.8. The times and requirements ofLCO 3.0.8 are
all equal to or more restrictive than the current actions provided in CTS 3.7.7 when
a snubber is inoperable. Davis-Besse provided a More Restrictive DOC to justify
the changes from the CTS to ITS LCO 3.0.8, with respect to the actions to take
when a required snubber is inoperable. This More Restrictive DOC is consistent
with a previously approved ITS conversion, specifically, Monticello Nuclear
Generating Plant. The NRC approved the adoption of LCO 3.0.8 from their current
Snubber LCO, which is similar to the Davis-Besse Snubber LCO. Furthermore, the
NRC asked a similar question (i.e., requesting that Monticello do the requirements
listed in the CLIIP); however, the question was resolved and closed without
Monticello having to adopt the CLIIP requirements. The Monticello ITS submittal
CTS markup and DOC, the Monticello NRC question, and the NRC SER pages
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kensee  Response by Bryan 
cays on 04/01/2008 

applicable to this change are provided as an attachment. Based on the above, Davis 
Besse believes that one of the two options provided below are available to resolve 
this issue: 1. Davis-Besse will adopt LCO 3.0.8 using the NRC precedent set for 
Monticello. The currently provided M DOC will be sufficient to justify the adoptioi 
of LCO 3.0.8 and the adoption will not be considered a beyond scope issue. 
Furthermore, Davis-Besse has reviewed the additional provisions discussed in the 
CLIIP’s Model Safety Evaluation, Section 3.2, and will commit to ensuring 
appropriate plant procedures and administrative controls will be used to implement 
the applicable Tier 2 Restrictions. Specifically: a) at least one EFW train (including 
a minimum set of supporting equipment required for its successful operation) not 
associated with the inoperable snubber(s) must be available when LCO 3.0.8.a is 
used; b) at least one EFW train (including a minimum set of supporting equipment 
required for its successful operation) not associated with the inoperable snubber(s), 
or some alternative means of core cooling must be available when LCO 3.0.8.b is 
used; and c) every time the provisions of LCO 3.0.8 are used, Davis-Besse will 
confirm that at least one train of systems supported by the inoperable snubbers 
would remain capable of performing their required safety or support functions for 
postulated design loads other than seismic loads. In addition, a record of the design 
function of the inoperable snubber (i.e., seismic vs. non-seismic), implementation o 
any applicable Tier 2 restrictions, and the associated plant configuration shall be 
available on a recoverable basis for NRC staff inspection. These Tier 2 Restrictions 
are also more restrictive than what is currently required by the Davis-Besse CTS. 2. 
Davis-Besse will maintain Current Licensing Basis with respect to the Snubber 
Technical Specification 3.7.7. This will require Davis-Besse to generate a new TS 
that is not currently in the ISTS, and not adopt LCO 3.0.8. It should be noted that 
the current delay times and Action requirements are less restrictive than what is 
currently required by LCO 3.0.8. 
Based on further discussion with the NRC reviewer, Davis-Besse has modified 
Discussion of Change M02 (Volume 5, Pages 22 and 23) to include the information 
required from the CLIIP for this change. A draft markup regarding this change is 
attached. This change will be reflected in the supplement to this section of the ITS 
Conversion Amendment, Furthermore, Davis-Besse has reviewed the additional 
provisions discussed in the CLIIP’s Model Safety Evaluation, Section 3.2, and will 
commit to ensuring appropriate plant procedures and administrative controls will be 

I 1 
NRC Response by Carl Schulten I 
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Licensee Response by Bryan
Kays on 04/0112008

Page 3 of5

applicable to this change are provided as an attachment. Based on the above, Davis
Besse believes that one of the two options provided below are available to resolve
this issue: 1. Davis-Besse will adopt LCO 3.0.8 using the NRC precedent set for
Monticello. The currently provided M DOC will be sufficient to justify the adoption
ofLCO 3.0.8 and the adoption will not be considered a beyond scope issue.
Furthermore, Davis-Besse has reviewed the additional provisions discussed in the
CLIIP's Model Safety Evaluation, Section 3.2, and will commit to ensuring
appropriate plant procedures and administrative controls will be used to implement
the applicable Tier 2 Restrictions. Specifically: a) at least one EFW train (including
a minimum set of supporting equipment required for its successful operation) not
associated with the inoperable snubber(s) must be available when LCO 3.0.8.a is
used; b) at least one EFW train (including a minimum set of supporting equipment
required for its successful operation) not associated with the inoperable snubber(s),
or some alternative means of core cooling must be available when LCO 3.0.8.b is
used; and c) every time the provisions ofLCO 3.0.8 are used, Davis-Besse will
confirm that at least one train of systems supported by the inoperable snubbers
would remain capable ofperforming their required safety or support functions for
postulated design loads other than seismic loads. In addition, a record of the design
function ofthe inoperable snubber (i.e., seismic vs. non-seismic), implementation of
any applicable Tier 2 restrictions, and the associated plant configuration shall be
available on a recoverable basis for NRC staff inspection. These Tier 2 Restrictions
are also more restrictive than what is currently required by the Davis-Besse CTS. 2.
Davis-Besse will maintain Current Licensing Basis with respect to the Snubber
Technical Specification 3.7.7. This will require Davis-Besse to generate a new TS
that is not currently in the ISTS, and not adopt LCO 3.0.8. It should be noted that
the current delay times and Action requirements are less restrictive than what is
currently required by LCO 3.0.8.

Based on further discussion with the NRC reviewer, Davis-Besse has modified
Discussion of Change M02 (Volume 5, Pages 22 and 23) to include the information
required from the CLIIP for this change. A draft markup regarding this change is
attached. This change will be reflected in the supplement to this section of the ITS
Conversion Amendment. Furthermore, Davis-Besse has reviewed the additional
provisions discussed in the CLIIP's Model Safety Evaluation, Section 3.2, and will
commit to ensuring appropriate plant procedures and administrative controls will be
used to implement the applicable Tier 2 Restrictions. Specifically: a) at least one
EFW train (including a minimum set of supporting equipment required for its
successful operation) not associated with the inoperable snubber(s) must be
available when LCO 3.0.8.a is used; b) at least one EFW train (including a
minimum set of supporting equipment required for its successful operation) not
associated with the inoperable snubber(s), or some alternative means of core cooling
must be available when LCO 3.0.8.b is used; and c) every time the provisions of
LCO 3.0.8 are used, Davis-Besse will confirm that at least one train of systems
supported by the inoperable snubbers would remain capable of performing their
required safety or support functions for postulated design loads other than seismic
loads. In addition, a record ofthe design function of the inoperable snubber (i.e.,
seismic vs. non-seismic), implementation of any applicable Tier 2 restrictions, and
the associated plant configuration shall be available on a recoverable basis for NRC
staff inspection. These Tier 2 Restrictions are also more restrictive than what is
currently required by the Davis-Besse CTS.

INRC Response by Carl Schulten IYour stated option 1 will be accceptable, provided the response to this comment
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incorporating LCO 3.0.8 and resolving ID 200712101502. 
Based on the NRC reviewer% posting on 4/1/2008, Option #1 from the Davis-Besse 

)n 04/01/2008 llrestates Option 1, in its entirety, as the Davis Besse ITS conversion commitment foi 

JRC Response by Carl Schulten 
in 04/09/2008 

kensee  Response by Bryan 
Cays on 04/07/2008 

stated in the Discussion of Change (DOC) as documentation of the commitment. 
The following response supersedes the Davis-Besse response and draft markup 
posted on 4/1/08: Davis-Besse will adopt LCO 3.0.8 using the NRC precedent set 
for Monticello. The currently provided DOC M02 (Volume 5, Pages 22 and 23) wil 
be sufficient to justify the adoption of LCO 3.0.8 and the adoption will not be 
considered a beyond scope issue. Furthermore, Davis-Besse has reviewed the 
additional provisions discussed in the CLIIP's Model Safety Evaluation, Section 
3.2, and will modify DOC M02 (Pages 22 and 23) to clearly state that the Tier 2 
Restrictions will be complied with. DOC M02 will include a discussion that Davis- 
Besse will ensure appropriate plant procedures and administrative controls will be 
used to implement the applicable Tier 2 Restrictions. Specifically: a) at least one 
EFW train (including a minimum set of supporting equipment required for its 
successful operation) not associated with the inoperable snubber(s) must be 
available when LCO 3.0.8.a is used; b) at least one EFW train (including a 
minimum set of supporting equipment required for its successful operation) not 
associated with the inoperable snubber(s), or some alternative means of core coolin] 
must be available when LCO 3.0.8.b is used; and c) every time the provisions of 
LCO 3.0.8 are used, Davis-Besse will confirm that at least one train of systems 
supported by the inoperable snubbers would remain capable of performing their 
required safety or support functions for postulated design loads other than seismic 
loads. In addition, a record of the design function of the inoperable snubber (i.e., 
seismic vs. non-seismic), implementation of any applicable Tier 2 restrictions, and 
the associated plant configuration shall be available on a recoverable basis for NRC 
staff inspection, These Tier 2 Restrictions are also more restrictive than what is 
currently required by the Davis-Besse CTS. A draft markup regarding this change i: 
attached. This change will be reflected in the supplement to this section of the ITS 
Conversion Amendment. 
The response submitted 04/01/2008 stated Davis-Besse will commit to ensuring 
appropriate plant procedures and administrative controls will be used to implement 
the applicable Tier 2 Restrictions. The specific commitments given in the 
04/01/2008 response to 200712101502 need to be added to DOC M.2 (Section 3.0) 
to complete the record of the commitment in the Davis-Besse ITS license 
amendment application and finalize the response to 2007 12 101 502. The text that 
should be added to DOC M.2, which is in the 04/01/2008 response, is as follows: 
"Davis-Besse has reviewed the additional provisions discussed in the CLIIPS Mode 
Safety Evaluation, Section 3.2, and will commit to ensuring appropriate plant 
procedures and administrative controls will be used to implement the applicable 
Tier 2 Restrictions. Specifically: a) at least one EFW train (including a minimum se 
of supporting equipment required for its successful operation) not associated with 
the inoperable snubber(s) must be available when LCO 3.0.8.a is used; b) at least 
one EFW train (including a minimum set of supporting equipment required for its 
successful operation) not associated with the inoperable snubber(s), or some 
alternative means of core cooling must be available when LCO 3.0.8.b is used; and 
c) every time the provisions of LCO 3.0.8 are used, Davis-Besse will confirm that a1 

2/15/2008 response is acceptable, provided it is restated in its entirety as the 
commitment for incorporating LCO 3.0.8. During a phone call with the NRC 
reviewer on 4/7/08, the NRC reviewer stated that the Tier 2 Restrictions should be 
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least one train of systems supported by the inoperable snubbers would remain 
capable of performing their required safety or support functions for postulated 
design loads other than seismic loads. In addition, a record of the design function of 
the inoperable snubber (i.e., seismic vs. non-seismic), implementation of any 
applicable Tier 2 restrictions, and the associated plant configuration shall be 
available on a recoverable basis for NRC staff inspection." 

Date Created: 12/10/2007 03:02 PM by Carl Schulte 
Last Modified: 04/09/2008 1 1: 17 AI 

http://www. excelservices.com/exceldbs/itstrack - davisbesse.nsf/l fddceal Od3bdbb5 85256e85000 1 3 8e4/77b3.. . 4241200 

Enclosure - Q&A to Attachment 1 Volume 05 (Section 3.0) Page 28 of 415



Table M - More Restrictive Changes 

ITS/CTS No. 
and DOC No. 

Description of Change ITS Requirement CTS Requirement 

3.0 CTS 3.7.7 Action a provides the actions for inoperable snubbers, and LCO 3.0.8 3.7.7 Action a 
M02 requires one of the following (1, 2, or 3) within 72 hours when one or 

more snubbers are inoperable: 1) replace or restore the inoperable 
snubber(s) to OPERABLE status; 2) verify system operability with the 
snubber(s) inoperable by engineering evaluation; or 3) declare the 
supported system inoperable and follow the appropriate ACTION 
statement for that system. In the ITS, the actions for inoperable 
snubbers are incorporated into ITS limiting condition for operation 
(LCO) 3.0.8. When one or more required snubbers are unable to 
perform their associated support function(s), any affected supported 
LCO(s) are not required to be declared not met solely for this reason if 
risk is assessed and managed, and either: a) the snubbers not able to 
perform their associated support function(s) are associated with only 
one train or subsystem of a multiple train or subsystem supported 
system or are associated with a single train or subsystem supported 
system and are able to perform their associated support function within 
72 hours; or b) the snubbers not able to perform their associated 
support function(s) are associated with more than one train or 
subsystem of a multiple train or subsystem supported system and are 
able to perform their associated support function within 12 hours. At the 
end of the specified period (Le., 12 hours or 72 hours) snubbers must 
be able to perform their associated function(s), or the affected system 
LCO(s) shall be declared not met. This changes the CTS by requiring 
the risk associated with inoperable snubbers to be assessed and 
managed and requires the snubbers to be restored to OPERABLE 
status in all cases, and in certain cases within a more restrictive CT. 
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Licensee Response/NRC Response/NRC Question Closure
Id 2851

NRC 
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Number 

ALK-015 

Select 
Application 

Licensee Response 

Response 
Date/Time 

4/29/2010 7:05 AM 

Closure 
Statement 

  

Response 
Statement This response supplements the previous KPS response.  The previous 

response was posted on 3/10/2010.  Subsequent to posting this response, 
this issue has been informally discussed with the NRC.  The NRC 
requested further information regarding the proposed 24 hour allowance 
when a snubber affecting both trains of a safety related system was found 
to be non-functional.   
The following is additional information verbally discussed with the NRC on 
subsequent phone conversations: 
  

Kewaunee Nuclear Power Plant, Individual Plant Examination of 
External Events Summary Report,” Wisconsin Public Service 
Corporation, June 28, 1994 (docketed number NRC-94-079) provides 
earth quake frequency for Kewaunee.  Table 3-1, Mean Seismic Hazard 
Curves for the Kewaunee Site (page 3-64) identifies that the Peak 
Ground Acceleration (g) of 0.11 has a Mean Annual Probability of 
Exceedence of 1.10E-04. 
  
TSTF-372 provides a discussion and formula for assessing risk 
associated with the use of LCO 3.0.8.b.  The formula uses earth quake 
frequency for Peak Ground Acceleration (g) of 0.1 and failure probability 
for insulators to determine a frequency for seismic-induced LOOP.  The 
formula also includes a time period for repairing a snubber which is 
used to determine incremental core damage probability during the 
snubber repair. 
  
Table 3-1 of IPEEE does not provide an earth quake frequency for 0.1 g.  
However the frequency for 0.11 g is 1.10E-04 and the frequency for 0.01 
g is 2.10E-03.  By interpolation on a logarithmic scale, the frequency for 
0.1 g would be 1.5E-04. 
  
Using the TSTF-372 formula, Kewaunee’s earthquake frequency is 1.5E-
04.  Kewaunee’s proposed snubber repair period is 24 hours.  Therefore, 
the incremental core damage probability (ICDP) for a snubber repair 
would be:  
  
(1.5E-04/yr)(5E-02)     X        24 hours          =       2 E-08 

                                            8760 hours/yr  
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Using the same assumptions as TSTF-372, it can be conservatively 
assumed that the delta-large energy release frequency (LERF) values 
resulting from the snubber out of service would be at least an order of 
magnitude less than the delta-CDF and ICDP values, respectively.  
Therefore, the incremental LERF (ILERF) for Kewaunee would 
conservatively be 2 E-09. 
  
For Kewaunee, the ICDP and ILERF are two orders of magnitude less 
than the risk assumed for normal work controls as identified in TSTF-
372. 
  
Therefore, Kewaunee considers the allowance of 24 hours to perform 
maintenance on a snubber associated with more than one train or 
subsystem of a multiple train or subsystem supported system to be 
acceptable for safe plant operation. 
  

The NRC also questioned whether or not the change was properly 
classified as an M change, since the CTS required the affected system to 
be isolated after 72 hours in order to use the option of declaring the 
affected system inoperable.  KPS believed that maintaining the system 
properly aligned during this additional time is actually safer with regard to 
operating the unit; therefore, we classified it as a more restrictive change.  
However, deleting this requirement could be considered as less restrictive, 
since KPS will not have to isolate the affected system when ITS LCO 3.0.8 
is adopted.  Therefore, KPS will reclassify the change as an overall L 
change (there remains a portion of the change that is more restrictive).  A 
draft markup regarding this change is attached.  This change will be 
reflected in the supplement to this section of the ITS conversion 
amendment. 
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1 
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ITS 3.0 

M01
INSERT 8 

 
 
LCO  3.0.8 When one or more required snubbers are unable to perform their 

associated support function(s), any affected supported LCO(s) are 
not required to be declared not met solely for this reason if risk is 
assessed and managed, and: 

 
  a. the snubbers not able to perform their associated support 

function(s) are associated with only one train or subsystem 
of a multiple train or subsystem supported system or are 
associated with a single train or subsystem supported 
system and are able to perform their associated support 
function within 72 hours; or 

 
  b. the snubbers not able to perform their associated support 

function(s) are associated with more than one train or 
subsystem of a multiple train or subsystem supported 
system and are able to perform their associated support 
function within 24 hours.  

 
  At the end of the specified period the required snubbers must be 

able to perform their associated support function(s), or the 
affected supported system LCO(s) shall be declared not met. 

 
 
 

 Insert Page TS 3.0-1d Page 5 of 8 
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ITS ITS 3.0

3.14 SHOCK SUPPRESSORS (SNUBBERS) 
 
 APPLICABILITY 
 
 Applies to the OPERABILITY of shock suppressors which are related to plant safety. 
 
 OBJECTIVE 
 
 To ensure that shock suppressors, which are used to restrain safety-related piping under 

dynamic load conditions, are functional during reactor operation. 
 
 SPECIFICATION 
 
 a. The reactor shall not be made critical unless all safety-related shock suppressors are 

OPERABLE except as noted in 3.14.b. 

See CTS 
3.14 

 
 b. During power operation or recovery from inadvertent trip, if any safety-related shock 

suppressor is found inoperable one of the following actions shall be taken within 72 
hours: 

 
     1. The inoperable shock suppressor shall be restored to an OPERABLE condition or 

replaced with a spare shock suppressor of similar specifications; or 
 
     2. The fluid line restrained by the inoperable shock suppressor shall, if feasible, be 

isolated from other safety-related systems if otherwise permitted by the TS and 
thereafter operation may continue subject to any limitations by the TS for that fluid 
line; or 

 
     3. Actions shall be initiated to shut down the reactor and the reactor shall be in a HOT 

SHUTDOWN condition within 36 hours. 

LCO 3.0.8 

M01

  Amendment No. 122 
 TS 3.14-1 12/21/95 
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DISCUSSION OF CHANGES 
ITS 3.0, LCO AND SR APPLICABILITY 

 
This change is designated as administrative as there is no change in the intent of 
the CTS and no additional flexibility is granted. 

 
 
MORE RESTRICTIVE CHANGES 
 
M01 CTS 3.14.b provides the action for inoperable snubbers, and requires one of the 

following (1, 2, or 3) within 72 hours when one or more snubbers are inoperable: 
1) replace or restore the inoperable snubber; 2) isolate the fluid line restrained by 
the inoperable snubber from other safety related systems; or  3) shut down the 
unit to HOT SHUTDOWN within 36 hours.  In the ITS, the actions for inoperable 
snubbers are incorporated into ITS LCO 3.0.8.  When one or more required 
snubbers are unable to perform their associated support function(s), any affected 
supported LCO(s) are not required to be declared not met solely for this reason if 
risk is assessed and managed, and either: a) the snubbers not able to perform 
their associated support function(s) are associated with only one train or 
subsystem of a multiple train or subsystem supported system and are able to 
perform their associated function within 72 hours; or b) the snubbers not able to 
perform their associated support function(s) are associated with more than one 
train or subsystem of a multiple train or subsystem supported system and are 
able to perform their associated support function within 24 hours.  At the end of 
the specified period (i.e., 24 hours or 72 hours) snubbers must be able to perform 
their associated function(s), or the affected support system LCO(s) shall be 
declared not met and the associated ACTIONS taken (which may include a unit 
shutdown).  This changes the CTS by requiring the risk associated with 
inoperable snubbers to be restored to OPERABLE status in all cases, and in 
certain cases within a more restrictive Completion Time. 

 
 The purpose of CTS 3.14.b is to provide a short time (72 hours) prior to requiring 

the affected systems to be declared inoperable, to either restore or replace 
inoperable snubbers or to isolate the snubber from the safety related system.  
ITS LCO 3.0.8 requires the risk associated with inoperable required snubbers to 
be assessed and managed in all instances of snubber inoperability.  ITS LCO 
3.0.8 also requires all "required" inoperable snubbers to be restored to 
OPERABLE status within the specified Completion Times.  ITS LCO 3.0.8.a 
allows 72 hours to restore the snubber(s) before declaring the supported system 
inoperable, provided only a single subsystem is affected.  This 72 hour time is 
consistent with the CTS.  However, ITS LCO 3.0.8.b applies when one or more 
snubbers are not capable of providing their associated support function(s) to 
more than one subsystem of a multiple subsystem supported system, and allows 
24 hours to restore the snubber(s) before declaring the supported system 
inoperable.  This 24 hour time is more restrictive than the CTS.  The 24 hour 
Completion Time is acceptable based on the low probability of a seismic event 
concurrent with an event that would require operation of the supported system 
occurring while the snubber(s) are not capable of performing their associated 
support function.  Furthermore, ITS LCO 3.0.8 requires that risk be assessed and 
managed.  This risk assessment is not required in the CTS.  The Bases for ITS 
LCO 3.0.8 provides guidance on how the risk must be assessed.  Industry and 
NRC guidance on the implementation of 10 CFR 50.65(a)(4) (the Maintenance 
Rule) does not address seismic risk.  However, use of ITS LCO 3.0.8 should be 
considered with respect to other plant maintenance activities, and integrated into 
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DISCUSSION OF CHANGES 
ITS 3.0, LCO AND SR APPLICABILITY 

 
the existing Maintenance Rule process to the extent possible so that 
maintenance on any unaffected train or subsystem is properly controlled, and 
emergent issues are properly addressed.  The risk assessment need not be 
quantified, but may be qualitative awareness of the vulnerability of systems and 
components when one or more snubbers are not able to perform their associated 
support function.  Furthermore, Kewaunee Power Station has reviewed the 
additional provisions discussed in the CLIIP's Model Safety Evaluation (in 
Federal Register Notice 69 FR 68412, November 24, 2004), Section 3.2, and will 
ensure appropriate plant procedures and administrative controls will be used to 
implement the applicable Tier 2 Restrictions.  Specifically: a) at least one AFW 
train including a minimum set of supporting equipment required for its successful 
operation) not associated with the inoperable snubber(s) must be available when 
LCO 3.0.8.a is used; b) at least one AFW train (including a minimum set of 
supporting equipment required for its successful operation) not associated with 
the inoperable snubber(s), or some alternative means of core cooling must be 
available when LCO 3.0.8.b is used; and c) every time the provisions of 
LCO 3.0.8 are used, Kewaunee Power Station will confirm that at least one train 
of systems supported by the inoperable snubbers would remain capable of 
performing their required safety or support functions for postulated design loads 
other than seismic loads.  In addition, a record of the design function of the 
inoperable snubber (i.e., seismic vs. non-seismic), implementation of any 
applicable Tier 2 restriction, and the associated plant configuration shall be 
available on a recoverable basis for NRC staff inspection.  These Tier 2 
Restrictions are also more restrictive than what is currently required by the 
Kewaunee Power Station CTS.  This change is designated as more restrictive 
because inoperable snubbers must be restored to OPERABLE status under 
certain conditions within a more restrictive Completion Time and the risk 
associated with inoperable snubber must always be assessed and managed. 

 
M02 CTS 4.0.b states, "Each surveillance requirement shall be performed within the 

specified surveillance interval with a maximum allowable extension not to exceed 
25% of the specified surveillance interval."  ITS SR 3.0.2 states "The specified 
Frequency for each SR is met if the Surveillance is performed within 1.25 times 
the interval specified in the Frequency, as measured from the previous 
performance or as measured from the time a specified condition of the frequency 
is met.  For Frequencies specified as "once," the above interval extension does 
not apply.  If a Completion Time requires periodic performance on a "once 
per …" basis, the above Frequency extension applies to each performance after 
the initial performance.  Exceptions to this Specification are stated in the 
individual Specifications."  This changes the CTS by adding, "For Frequencies 
specified as "once," the above interval extension does not apply."  The remaining 
changes to CTS 4.0.b are discussed in DOC A09 and DOC L03. 

 
 The purpose of the 1.25 extension allowance to Surveillance Frequencies is to 

allow for flexibility in scheduling tests.  This change is acceptable because 
Frequencies specified as "once" are typically condition based Surveillances in 
which the first performance demonstrates the acceptability of the current 
condition.  Such demonstrations should be accomplished within the specified 
Frequency without extension in order to avoid operation in unacceptable 
conditions.  This change is designated as more restrictive because an allowance 
to extend Frequencies by 25% is eliminated in some Surveillances. 
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DISCUSSION OF CHANGES 
ITS 3.0, LCO AND SR APPLICABILITY 

 

Kewaunee Power Station Page 13 of 13 

tripping an inoperable instrument channel.  To allow the performance of 
Surveillance Requirements to demonstrate the OPERABILITY of the equipment 
being returned to service, or to demonstrate the OPERABILITY of other 
equipment or variable within limits, which otherwise could not be performed 
without returning the equipment to service, an exception to these Required 
Actions is necessary.  ITS LCO 3.0.5 documents a formal allowance for accepted 
industry practices utilized in the restoration of inoperable equipment under CTS.  
Without this allowance, certain components could not be restored to OPERABLE 
status and plant shutdown would ensue.  Clearly, it is not the intent or desire that 
the Technical Specifications preclude the return to service of a suspected 
OPERABLE component to confirm its OPERABILITY.  This allowance is deemed 
to represent a more stable, safe operation than requiring a plant shutdown to 
complete the restoration and confirmatory testing.  This change is designated as 
less restrictive because LCO 3.0.5 will allow the restoration of equipment to 
service under administrative controls when it has been removed from service or 
declared inoperable to comply with ACTIONS. 

 
L03 CTS 4.0.b states, in part, "specific surveillance intervals with a maximum 

allowable extension not to exceed 25% of the specified interval."  ITS SR 3.0.2 
includes a similar requirement, but adds the following: "If a Completion Time 
requires periodic performance on a "once per… " basis, the above Frequency 
extension applies to each performance after the initial performance."  This 
changes the CTS by adding an allowance that if a Required Action's Completion 
Time requires periodic performance on a "once per…" basis, the 25% Frequency 
extension applies to each performance after the initial performance. 

 
 This change is acceptable because the 25% Frequency extension given to 

provide scheduling flexibility for Surveillances is equally applicable to Required 
Actions that must be performed periodically.  The initial performance is excluded 
because the first performance demonstrates the acceptability of the current 
condition.  Such demonstrations should be accomplished within the specified 
Completion Time without extension in order to avoid operation in unacceptable 
conditions.  This change is designated as less restrictive because additional time 
is provided to perform some periodic Required Actions. 
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L04 CTS 3.14.b provides the action for inoperable snubbers, and requires one of the 
following (1, 2, or 3) within 72 hours when one or more snubbers are inoperable: 1) 
replace or restore the inoperable snubber; 2) isolate the fluid line restrained by the 
inoperable snubber from other safety related systems; or 3) initiate action to shut down 
the unit to HOT SHUTDOWN within 36 hours.  In the ITS, the actions for inoperable 
snubbers are incorporated into ITS LCO 3.0.8.  When one or more required snubbers 
are unable to perform their associated support function(s), any affected supported 
LCO(s) are not required to be declared not met solely for this reason if risk is assessed 
and managed, and either: a) the snubbers not able to perform their associated support 
function(s) are associated with only one train or subsystem of a multiple train or 
subsystem supported system and are able to perform their associated function within 72 
hours; or b) the snubbers not able to perform their associated support function(s) are 
associated with more than one train or subsystem of a multiple train or subsystem 
supported system and are able to perform their associated support function within 24 
hours.  At the end of the specified period (i.e., 24 hours or 72 hours) snubbers must be 
able to perform their associated function(s), or the affected support system LCO(s) shall 
be declared not met and the associated ACTIONS taken (which may include a unit 
shutdown).  This changes the CTS by: a) requiring the risk associated with inoperable 
snubbers to be assessed and managed; b) allowing the associated safety related 
system to be declared inoperable yet remain unisolated, in lieu of requiring it to be 
isolated to use this option; c) deleting the option to shutdown the unit; and d) decreasing 
the amount of time allowed to perform one of the options if snubbers in both trains of a 
safety related system are affected. 

 
 The purpose of CTS 3.14.b is to provide a short time (72 hours) to either restore or 

replace inoperable snubbers prior to requiring the affected safety related system to be 
isolated from the inoperable and the affected safety realted system to be declared 
inoperable.  If the safety related system cannot be isolated from the snubber, then the 
CTS requires the unit to be shutdown.  ITS LCO 3.0.8 requires the risk associated with 
nonfunctional required snubbers to be assessed and managed in all instances of 
snubber nonfunctionality.  ITS LCO 3.0.8 also requires all "required" nonfunctional 
snubbers to be restored to functional status within the specified Completion Times.  ITS 
LCO 3.0.8.a allows 72 hours to restore the snubber(s) before declaring the supported 
system inoperable, provided only a single subsystem is affected.  Furthermore, the ITS 
does not require the supported system to be isolated from the snubber.  This 72 hour 
time is consistent with the CTS.  However, ITS LCO 3.0.8.b applies when one or more 
snubbers are not capable of providing their associated support function(s) to more than 
one subsystem of a multiple subsystem supported system, and allows 24 hours to 
restore the snubber(s) before declaring the supported system inoperable.  Again, the ITS 
does not require the supported system to be isolated from the snubber.  This 24 hour 
time is more restrictive than the CTS.  The 24 hour Completion Time is acceptable 
based on the low probability of a seismic event concurrent with an event that would 
require operation of the supported system occurring while the snubber(s) are not 
capable of performing their associated support function.  Furthermore, ITS LCO 3.0.8 
requires that risk be assessed and managed.  This risk assessment is not required in the 
CTS.  The Bases for ITS LCO 3.0.8 provides guidance on how the risk must be 
assessed.  Industry and NRC guidance on the implementation of 10 CFR 50.65(a)(4) 
(the Maintenance Rule) does not address seismic risk.  However, use of ITS LCO 3.0.8 
should be considered with respect to other plant maintenance activities, and integrated 
into the existing Maintenance Rule process to the extent possible so that maintenance 
on any unaffected train or subsystem is properly controlled, and emergent issues are 
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properly addressed.  The risk assessment need not be quantified, but may be qualitative 
awareness of the vulnerability of systems and components when one or more snubbers 
are not able to perform their associated support function.  Furthermore, Kewaunee 
Power Station has reviewed the additional provisions discussed in the CLIIP's Model 
Safety Evaluation (in Federal Register Notice 69 FR 68412, November 24, 2004), 
Section 3.2, and will ensure appropriate plant procedures and administrative controls will 
be used to implement the applicable Tier 2 Restrictions.  Specifically: a) at least one 
AFW train including a minimum set of supporting equipment required for its successful 
operation) not associated with the nonfunctional snubber(s) must be available when 
LCO 3.0.8.a is used; b) at least one AFW train (including a minimum set of supporting 
equipment required for its successful operation) not associated with the nonfunctional 
snubber(s), or some alternative means of core cooling must be available when LCO 
3.0.8.b is used; and c) every time the provisions of LCO 3.0.8 are used, Kewaunee 
Power Station will confirm that at least one train of systems supported by the 
nonfunctional snubbers would remain capable of performing their required safety or 
support functions for postulated design loads other than seismic loads.  In addition, a 
record of the design function of the nonfunctional snubber (i.e., seismic vs. non-seismic), 
implementation of any applicable Tier 2 restriction, and the associated plant 
configuration shall be available on a recoverable basis for NRC staff inspection.  These 
Tier 2 Restrictions are also more restrictive than what is currently required by the 
Kewaunee Power Station CTS. 

 
 The deletion of the requirement to isolate the affected system is acceptable since it will 

allow the system to remain in service during the time the affected train is declared 
inoperable and the ACTION for the inoperable train is being taken.  Thus, if an accident 
occurs in which the train is needed, it will function as assumed.  This portion of the 
change could be considered as less restrictive, since the system is now not required to 
be isolated in order to use the CTS option to declare the train inoperable, in lieu of using 
the CTS shutdown option.  Therefore, the change is designated overall as less 
restrictive.  The remaining portions of this overall change are more restrictive because 
nonfunctional snubbers must be restored to functional status under certain conditions 
within a more restrictive Completion Time (24 hours versus 72 hours) and the risk 
associated with nonfunctional snubbers must always be assessed and managed. 
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DETERMINATION OF NO SIGNIFICANT HAZARDS CONSIDERATIONS 
ITS 3.0, LCO AND SR APPLICABILITY 

 

Kewaunee Power Station Page 9 of 9 

 Response: No. 
 

The proposed change allows the Completion Time for periodic actions to be 
extended by 25 percent.  This change will not physically alter the plant (no new 
or different type of equipment will be installed).  Also, the change does not 
involve any new or revised operator actions.  Therefore, the proposed change 
does not create the possibility of a new or different kind of accident from any 
previously evaluated. 

 
3. Does the proposed change involve a significant reduction in a margin of 

safety? 
 
 Response: No. 
 

The proposed change allows the Completion Time for periodic actions to be 
extended by 25 percent.  The 25 percent extension allowance is provided for 
scheduling convenience and is not expected to have a significant effect on the 
average time between Required Actions.  As a result, the Required Actions will 
continue to provide appropriate compensatory measures for the subject 
Condition.  Therefore, the proposed change does not involve a significant 
reduction in a margin of safety. 
 

Based on the above, it is concluded that the proposed change presents no significant 
hazards consideration under the standards set forth in 10 CFR 50.92(c), and, 
accordingly, there is a finding of "no significant hazards consideration." 
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10 CFR 50.92 EVALUATION 
FOR 

LESS RESTRICTIVE CHANGE L04 
 
Kewaunee Power Station (KPS) is converting to the Improved Technical Specifications 
(ITS) as outlined in NUREG-1431, Rev. 3, "Standard Technical Specifications, 
Westinghouse Plants."  The proposed change involves making the Current Technical 
Specifications (CTS) less restrictive.  Below is the description of this less restrictive 
change and the determination of No Significant Hazards Considerations for conversion 
to NUREG-1431. 
 
CTS 3.14.b provides the action for inoperable snubbers, and requires one of the 
following (1, 2, or 3) within 72 hours when one or more snubbers are inoperable: 1) 
replace or restore the inoperable snubber; 2) isolate the fluid line restrained by the 
inoperable snubber from other safety related systems; or 3) initiate action to shut down 
the unit to HOT SHUTDOWN within 36 hours.  In the ITS, the actions for inoperable 
snubbers are incorporated into ITS LCO 3.0.8.  When one or more required snubbers 
are unable to perform their associated support function(s), any affected supported 
LCO(s) are not required to be declared not met solely for this reason if risk is assessed 
and managed, and either: a) the snubbers not able to perform their associated support 
function(s) are associated with only one train or subsystem of a multiple train or 
subsystem supported system and are able to perform their associated function within 72 
hours; or b) the snubbers not able to perform their associated support function(s) are 
associated with more than one train or subsystem of a multiple train or subsystem 
supported system and are able to perform their associated support function within 24 
hours.  At the end of the specified period (i.e., 24 hours or 72 hours) snubbers must be 
able to perform their associated function(s), or the affected support system LCO(s) shall 
be declared not met and the associated ACTIONS taken (which may include a unit 
shutdown).  This changes the CTS by: a) requiring the risk associated with inoperable 
snubbers to be assessed and managed; b) allowing the associated safety related 
system to be declared inoperable yet remain unisolated, in lieu of requiring it to be 
isolated to use this option; c) deleting the option to shutdown the unit; and d) decreasing 
the amount of time allowed to perform one of the options if snubbers in both trains of a 
safety related system are affected. 
 
The purpose of CTS 3.14.b is to provide a short time (72 hours) to either restore or 
replace inoperable snubbers prior to requiring the affected safety related system to be 
isolated from the inoperable and the affected safety realted system to be declared 
inoperable.  If the safety related system cannot be isolated from the snubber, then the 
CTS requires the unit to be shutdown.  ITS LCO 3.0.8 requires the risk associated with 
nonfunctional required snubbers to be assessed and managed in all instances of 
snubber nonfunctionality.  ITS LCO 3.0.8 also requires all "required" nonfunctional 
snubbers to be restored to functional status within the specified Completion Times.  ITS 
LCO 3.0.8.a allows 72 hours to restore the snubber(s) before declaring the supported 
system inoperable, provided only a single subsystem is affected.  Furthermore, the ITS 
does not require the supported system to be isolated from the snubber.  This 72 hour 
time is consistent with the CTS.  However, ITS LCO 3.0.8.b applies when one or more 
snubbers are not capable of providing their associated support function(s) to more than 
one subsystem of a multiple subsystem supported system, and allows 24 hours to 
restore the snubber(s) before declaring the supported system inoperable.  Again, the ITS 
does not require the supported system to be isolated from the snubber.  This 24 hour 
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time is more restrictive than the CTS.  The 24 hour Completion Time is acceptable 
based on the low probability of a seismic event concurrent with an event that would 
require operation of the supported system occurring while the snubber(s) are not 
capable of performing their associated support function.  Furthermore, ITS LCO 3.0.8 
requires that risk be assessed and managed.  This risk assessment is not required in the 
CTS.  The Bases for ITS LCO 3.0.8 provides guidance on how the risk must be 
assessed.  Industry and NRC guidance on the implementation of 10 CFR 50.65(a)(4) 
(the Maintenance Rule) does not address seismic risk.  However, use of ITS LCO 3.0.8 
should be considered with respect to other plant maintenance activities, and integrated 
into the existing Maintenance Rule process to the extent possible so that maintenance 
on any unaffected train or subsystem is properly controlled, and emergent issues are 
properly addressed.  The risk assessment need not be quantified, but may be qualitative 
awareness of the vulnerability of systems and components when one or more snubbers 
are not able to perform their associated support function.  Furthermore, Kewaunee 
Power Station has reviewed the additional provisions discussed in the CLIIP's Model 
Safety Evaluation (in Federal Register Notice 69 FR 68412, November 24, 2004), 
Section 3.2, and will ensure appropriate plant procedures and administrative controls will 
be used to implement the applicable Tier 2 Restrictions.  Specifically: a) at least one 
AFW train including a minimum set of supporting equipment required for its successful 
operation) not associated with the nonfunctional snubber(s) must be available when 
LCO 3.0.8.a is used; b) at least one AFW train (including a minimum set of supporting 
equipment required for its successful operation) not associated with the nonfunctional 
snubber(s), or some alternative means of core cooling must be available when LCO 
3.0.8.b is used; and c) every time the provisions of LCO 3.0.8 are used, Kewaunee 
Power Station will confirm that at least one train of systems supported by the 
nonfunctional snubbers would remain capable of performing their required safety or 
support functions for postulated design loads other than seismic loads.  In addition, a 
record of the design function of the nonfunctional snubber (i.e., seismic vs. non-seismic), 
implementation of any applicable Tier 2 restriction, and the associated plant 
configuration shall be available on a recoverable basis for NRC staff inspection.  These 
Tier 2 Restrictions are also more restrictive than what is currently required by the 
Kewaunee Power Station CTS. 
 
The deletion of the requirement to isolate the affected system is acceptable since it will 
allow the system to remain in service during the time the affected train is declared 
inoperable and the ACTION for the inoperable train is being taken.  Thus, if an accident 
occurs in which the train is needed, it will function as assumed.  This portion of the 
change could be considered as less restrictive, since the system is now not required to 
be isolated in order to use the CTS option to declare the train inoperable, in lieu of using 
the CTS shutdown option.  Therefore, the change is designated overall as less 
restrictive.  The remaining portions of this overall change are more restrictive because 
nonfunctional snubbers must be restored to functional status under certain conditions 
within a more restrictive Completion Time (24 hours versus 72 hours) and the risk 
associated with nonfunctional snubbers must always be assessed and managed. 
 
An evaluation has been performed to determine whether or not a significant hazards 
consideration is involved with these proposed Technical Specification changes by 
focusing on the three standards set forth in 10 CFR 50.92, "Issuance of amendment," as 
discussed below: 
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1. Does the proposed change involve a significant increase in the probability 
or consequences of an accident previously evaluated? 

 
Response: No. 
 
The proposed change allows the affected train to be unisolated during the time 
provided to restore the affected train.  Furthermore, this change decreases the 
amount of time allowed to restore an inoperable snubber.  Not isolating the 
affected system or reducing the time allowed to restore a snubber is not an 
initiator of any accident previously evaluated.  Consequenctly, the probability of 
an accident previously evaluated is not significantly increased.  The 
consequences of any accident previously evaluated are the same during the 
Completion Time or during any reduction of the Completion Time.  As a result, 
the consequences of any accident previously evaluated are not significantly 
increased.  Therefore, the proposed change does not involve a significant 
increase in the probability or consequences of an accident previously evaluated. 

 
2. Does the proposed change create the possibility of a new or different kind 

of accident from any accident previously evaluated? 
 
 Response: No. 
 

The proposed change allows the affected train to be unisolated during the time 
provided to restore the affected train.  Furthermore, this change decreases the 
amount of time allowed to restore an inoperable snubber.  The proposed change 
does not involve a physical alteration of the plant (no new or different type of 
equipment will be installed) or a change in the methods governing normal plant 
operation.  While the affected system is not required to be isolated from the 
inoperable snubber, normal plant operations are not affected.  Thus, this change 
does not create the possibility of a new or different kind of accident from any 
accident previously evaluated. 
 

 
3. Does the proposed change involve a significant reduction in a margin of 

safety? 
 
 Response: No. 
 

The proposed change allows the affected train to be unisolated during the time 
provided to restore the affected train.  Furthermore, this change decreases the 
amount of time allowed to restore an inoperable snubber.  Maintaining the 
affected system unisolated during the system restoration time will allow the 
system to function as designed if an accident were to occur during this short 
restoration time.  If the system were isolated, it would not be able to function.  
Furthermore, less time is now provided to restore the snubber if it affects both 
trains of a safety related system.  Therefore, the proposed change does not 
involve a significant reduction in a margin of safety. 
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Based on the above, it is concluded that the proposed change presents no significant 
hazards consideration under the standards set forth in 10 CFR 50.92(c), and, 
accordingly, there is a finding of "no significant hazards consideration." 
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WISCONSIN PUBLIC SERVICE CORPORATION

June 28, 1994

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

Ladies/Gentlemen:

Docket 50-305
Operating License DPR 43
Kcwaunee Nuclear Power Plant
Response to Generic Letter 88-20, Supplement 4.
Individual Plant Lxamination for External Events

References: 1) Generic Letter 88-20, Supplement 4. "Individual Plant Examination of
External Events" (1PEEE) For Severe Accident Vulnerabilities -
10CFR50.54(f), dated June 28. 1('91

2) Letter from C. R. Sleinhardt (WPSC) to NRC Document Control Desk,
dated December 20, 1991

3) Letter from C. R. Steinhardt (WPSC) to NRC Document Control Desk.
dated September 18. 1992

Generic Letter 88-20, Supplement 4 'reference 1). requested that all licensees perform Individual
Plant Examinations of External Events (1PEEE). Wisconsin Public Service Corporation (WPSC)
submitted the response to Generic Letter 88-20, Supplement 4 for the Kewaunee Nuclear Power
Plant in letters dated December 20, 1991, and September 18, 1992 (references 2 and 3). In
reference 3, WPSC stated that the final results of the IPEEE for the Kewaunee Nuclear Power
Plant would be submitted to the NRC by June 28, 1994. The enclosure with this letter provides
the IPEEE submiltal for Kewaunee.

The WPSC IPEE.E submittal follows the format recommended 111 NUREG-1407. "Procedural
and Submiltal Guidance for the Individual Plant Examination ot External Events (IPEEE) for
Severe Accident Vulnerabilities." The report describes plam improvements already
implemented, in the process of being implemented, or being considered as a result of the «,si

9407010217 940628 hi1

PDR ADOCK 05000305 I
P PDR

Enclosure - Q&A to Attachment 1 Volume 05 (Section 3.0) Page 45 of 415



Document Control Desk
June 28, 1994
Page 2

Kewaunee IPEEE project. This submittai completes WPSC's response to Generic ^tter 88-20,
Supplement 4, for the IPEEE. If there are any questions regarding this report, please contact
a member of my staff.

Sincerely,

C O . ,4<J^<rtA jh

C. R. Steinhardt

Senior Vice President - Nuclear Power

FBS/cjt

Attach.

cc - US NRC Region III
US NRC Senior Resident Inspector

Subscribed and Sworn to
Before Me This^i*"* Day
of '-J-n.^O^ 1994

rv Public, State of Wisconsin

My Commission Expires:
W t U { Q I 1 7 -^ UC\NKC"U0 WP
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i. Executive Summary

In November 1988, the U.S. Nuclear Regulatory Commission (NRC) staff issued Generic Letter
88-20, "Individual Plant Examination for Severe Accident Vulnerabilities - 10CFR50.54(f), "
which established a formal request for utilities to perform an Individual Plant Examination (IPE).
In addition to the performance of the IPE, this letter requested utilities to identify potential
improvements to address the important contributors to plant risk and implement improvements
that they believed were appropriate for their plant.

In June 1991, ihe NRC issued Supplement 4 to Generic Letter 88-20, "Individual Plant
Examination of External Events (IPEEE) for Severe Accident Vulnerabilities - 10CFR50.54(f),"
which was accompanied by NUREG-1407, "Procedural and Submittal Guidance tor the
Individual Plant Examination of External Events (IPEEE) for Severe Accident Vulnerabilities,"
which provided guidance for the information to be submitted to the NRC.

This report provides the requested information for the Kew?,unf* Nuclear Power Plant regarding
external events, excluding internal flooding The internal flooding analysis was included in the
Kewaunee IPE.

1.1 Background and Objectives

In its Severe Accident Policy Statement (50FR43621), issued in 1985, the NRC concluded that
operating nuclear plants pose no undue risk to the public health and safety and that there is no
present basis for immediate action on any regulatory requirements for these plants. However,
the Commission recognized, based on NRC and industry experience with plant-specific
probabilistic risk assessments (PRAs), that systematic examinations are beneficial in identifying
plant-specific vulnerabilities to severe accidents that could be removed with low-cost
improvements. As a result, the Commission issued Generic Letter 88-20 in 1988, requesting
that each licensee conduct an IPE for internally initiated events, including internal flooding.

In December 1987, an External Events Steering Group (EESG) was established by the NRC to
make recommendations regarding the scope, methods and coordination of the IPEEE.
Ultimately, Supplement 4 to Generic Letter 88-20 was issued regarding external events.

The objectives of the IPEEE, as outlined in NUREG-1407, are:

1. To satisfy the requirements of GL 88-20, Supplement 4.

2. To develop an appreciation of severe accident behavior.

3. To understand the most likely severe accident sequences that could occur under full
power operating conditions.

4. To gain a qualitative understanding of the overall likelihood of core damage and fission
product releases.
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5. To identify potential improvements in the plant design and/or operation that will reduce
the overall core damage frequency and/or the containment failure frequency.

Wisconsin Public Service Corporation (WPSC) has completed and documented the IPEEE for
Kewaunee, which meets these objectives. This report, containing a summary of the methods,
results, and conclusions, provides our response to the NRC request for information contained
in Generic Letter 88-20, Supplement 4. In addition, the IPEEE was conducted according to the
applicable sections of 10CFR50, Appendix B, "Quality Assurance Criteria for Nuclear Power
Plants and Fuel Reprocessing Plants." WPSC has retained all supporting analyses, descriptions
and file;, pertaining to the IPEEE. These are available at WPSC offices for NRC review as
necessary.

1.2 Plant Familiarization

The WPSC IPEEE program for Kewaunee involved an extensive plant familiarization effort
because the undertaking of a full-scope realistic IPEEE requires careful analysis of the as-built,
as-operated plant. To the extent possible, information gained during the internal events IPE for
Kewaunee is used for 'he IPEEE. Nevertheless, additional walkdowns of the plant were
performed and document for the seismic, fire and other external events analyses.

The Kewaunee Nuclear Power Plant is a 2-loop pressurized water reactor licensed at 1650 MW
(thermal). It is located in Kewaunee County, Wisconsin, along Lake Michigan's western
shoreline and is jointly owned by WPSC, Wisconsin Power and Light Company, and Madison
Gas and Electric Company. Kewaunee is the only nuclear power plant operated by WPSC. The
nuclear steam supply system was supplied by Westinghouse Electric Corporation as was the
turbine-generator, which is rated at 535 MW (net electrical). The architect/engineer was Pioneer
Service and Engineering. The operating license was granted on December 21, 1973. Initial
criticality was achieved on March 7, 1974. Initial power generation was reached April 8, 1974.
and the plant was declared commercial on June 16, 1974. As of May 31, 1994, Kewaunee has
operated with an availability factor of 84.4%.

The following is a summary of some of the important design features at the Kewaunee plant.

1. High Pressure Injection

• Two centrifugal safety injection (SI) pumps deliver flow if Reactor Coolant
System (RCS) Pressure is less than 2200 psig.

• Two SI accumulators each contain 1250 ft3 of borated water and are ready to
inject if reactor coolant system (RCS) pressure is less than 700 psig.

• SI pumps require support from the component cooling water and service water
systems.
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2. Low Pressure Injection

• Two residual heat removal (RHR) pumps deliver approximately 2000 gpm each
when the RCS is depressurized.

• RHR heat exchangers downstream of each pump provide recirculation heat
removal.

• Recirculation mode takes suction from containment sump B and discharges to the
RCS, SI pump suction, and/or containment spray pump suction.

• RHR pumps and heat exchangers require support from the component cooling
water system.

• RHR pump fan coil units are supplied by service water.

3. Auxiliary Feedwater

• Two motor-dnven and one turbine-driven auxiliary feedwater (AFW) pumps
supply cooiing water to the steam generators in the event of a loss of main
feedwater. Each pump and associated lube oil is cooled by the fluid being
pumped.

• Pumps take suction through a single supply header from the condensate storage
tanks.

• An alternate supply of water to the AFW pumps is provided by the Service Water
(SW) System. AFW pump A is supplied by service water train A. AFW pump
B is supplied by service water train B. The turbine driven AFW pump can be
supplied by either service water train. Each pump is equipped with a low
discharge pressure trip, so that if its normal source, the condensate storage tank,
is lost, the pump is not damaged but immediately trips.

4. Emergency Power System

• Two 4160VAC buses feed two 480VAC buses each.

• Two diesel generators provide power to the 4160VAC buses should off-site power
become unavailable.

• DC power is provided by four 8 hour station batteries and four battery chargers
(2 vital and 2 non-vital).

• Vital instrument power is provided to four instrument buses from the 480VAC
buses by way of 480V AC/120VAC instrument bus transformers, or from the vital
DC system by way of four instrument bus inverters.
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5. Component Cooling

• Consists of two pumps, two heat exchangers and one surge tank.

• Cools reactor coolant pumps (RXCPs), RHR pumps, and SI pumps.

• Component cooling heat exchangers are cooled by service water.

6. Service Water

• Consists of two normally cross-connected headers with two pumps in each header.
These two headers are isolated from each other by a SI signal and thereby made
separate and independent.

• Cools component cooling beat exchangers, containment fan coil units, SI pump
lube oil heat exchanger and stuffing box, diesel generator coolers, and safeguard
fan coil units, and provides the emergency water supply to the AFW pumps.

7. Containment

• Containment is of the Westinghouse large dry type.

• Primary containment consists of a low leakage steel vessel.

• Secondary containment consists of a medium leakage concrete shield building
surrounding the primary- containment vessel.

• Containment vessel free volume is 1.32X106 cubic feet.

• The containment vessel design pressure is 46 psig and design temperature is
268°F.

8. Containment Spray

• Two independent spray headers with one pump in each header deliver 1300 gpm
each.

• Water is supplied by the refueling water storage tank (RWST) and the sodium
hydroxide tank initially. When the RWST is depleted recirculated fluid can be
supplied to internal containment spray (ICS) pump suction from the RHR pumps.

9. Containment Fan Coil Units

• Four containment fan coil units, two supplied by each service water header, cool
the containment during normal and accident conditions.

• Service water is supplied at maximum flow during accident conditions.
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10. Chemical and Volume Control

• Three positive displacement/air cooled charging pumps provide 60.5 gpm each
for RCS makeup and RXCP seal injection.

• One of the three charging pumps is provided with a variable DC drive for speed
control and is therefore not dependent on instrument air for attaining maximum
pump output.

• Two boric acid transfer pumps provide the capability of supplying concentrated
boric acid to the suction of the charging pumps for reactivity control.

1.3 Overall Methodology

In the IPEEE, standard systems analysis and external event assessment practices as outlined in
NUREG-1407 are used. Seismic, internal fires and other external events (e.g., high winds,
floods, etc.) are analyzed in the IPEEE using the following methodologies:

Seismic: The seismic IPEEE is a Level 1 effort with a qualitative and quantitative containment
performance analyses. A seismic PRA (SPRA) approach using guidance described in
NUREG/CR-4840, "Procedures for the External Event Core Damage Frequency Analysis for
NUREG-1150" is used for Kewaunee. Both Electric Power Research Institute (EPRJ) seismic
hazard curves and hazard curves developed by the Lawrence Livermore National Laboratory
(LLNL) are used in the analysis. The seismic accident event trees and plant sy>ccin models are
taken from the internal events IPE and modified as necessary for seismic events. The
Westinghouse WLINK computer code is used for fault tree quantification. The J. R. Benjamin
SHIP computer code is used to perform the core melt quantification and the plant damage state
quantification. The plant damage state quantification serves as a link between the Level 1 SPRA
and the containment performance analysis.

Internal Fires: The internal fires analysis of the IPEEE is performed for Kewaunee using a
Level 1 PRA and a qualitative and quantitative containment performance evaluation. A
screening study based on the plant walkdowns and the EPRI Fire-induced Vulnerability
Examination (FIVE) Methodology is used to screen out the less important fire area, while a full
PRA is performed for the remaining areas. This analysis is a new fire PRA and follows the
guidance identified in NUREG-1407. The deficiencies of past fire PRAs identified in
NUREG/CR-5088 "Fire Risk Scoping Study" are addressed in the Kewaunee Fire PRA. The
Westinghouse WLINK code is used for fault tree and core melt quantification.

Other External Events: The other external events analysis of the IPEEE use a screening
approach that meets the intent of that described in NUREG-1407.

Sensitivity studies were performed on the model to determine the variability in the core damage
frequency as influenced by such factors as changes in the cutoffs, operator actions, rando: :
failures, etc. Importance analyses were performed to identify the important accident sequences,
system failures, component failures, and operator errors that contribute to the core damage
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frequency. Detailed notebooks were developed for each section of the Kewaunee IPEEE to
provide documentation of the decisions and assumptions that served as input to the models and
calculations.

One of the important steps in the Kewaunee IPEEE project was the reviews performed by the
WPSC PRA staff, independent WPSC reviewers, and independent external reviewers. The PRA
group members thoroughly reviewed the results of every iteration of the core melt quantification
using their operations background to identify invalid cutsets. The models were reviewed to
identify the problem or problems that caused the invalid cutset, and then the problems were
corrected. An independent group of experienced Kewaunee plant staff members performed an
extensive review of the different sections of the Kewaunee IPEEE, and identified numerous
improvements that were then incorporated into the IPEEE.

1.4 Summary of Major Findings

This section summarizes the major findings of the Kewaunee IPEEE. First, the results of the
core damage frequency quantification for each initiator are presented. Second, the dominant
contributors leading to core damage for significant initiating events are described. Detailed
discussion of these events can be found in their respective sections of this report.

The Kewaunee IPEEE does not deviate from the plant abnormal and emergency procedures.
Therefore, there are no accident management actions modeled. By not taking credit for these
actions, the results provided in this report are higher than they would tx d credit been taken.
The overall core damage frequency (CDF) for the Kewaunee Plant, considering both internal and
external events is calculated to be 2.0E-04/year. This reflects the conservative approach taken
by WPSC. Figure 1-1 provides a summary of the contribution to the overall core damage
frequency by the different events. It is conservatively assumed that the core melt frequency due
to external events other than fire and seismic events is at the screening value (l.OE-06/year).
Figure 1-2 shows the Level 2 overall results by release categories. These release categories are
defined in Table 1 -1. The internal events portion of these figures represents not the IPE as
submitted, but the present state of the Kewaunee internal events PRA which includes some
revisions.

Seismic

Seismic Core Damage

In general, no significant seisrrnc concerns were discovered in the SPRA. The CDF based upon
the EPRI seismic hazard curve is 1.10E-05/year, whereas core damage frequency based upon
the 1993 LLNL seismic hazard curve is 1.15E-O5/year. Rankings of the dominant contributors
to seismic CDF remain the same regardless of which seismic hazard curve is used.
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The following are the dominant basic events/component failures that contribute to seismic risk:

• Loss of off-site power,

• Surrogate component in the following systems: Containment or Steam Generator
failure, Reactor Vessel or Building failures, SW, DC Power, and AC Power,

• Operator Error - failure to shift AFW pumps from the condensate storage tanks
(CST) to service water.

Kewaunee Seismic Core Damage Frequency Results - Approximately 93 percent of the CDF
is determined by 6 accident sequences. A discussion of the dominant sequences is provided
below.

Sequence SCSF - This sequence corresponds to failure of the containment structure or the SG.
Failure of either of these components leads directly to core damage. These structures were
screened using the first column in EPRI NP-6041, which corresponds approximately to a PGA
HCLPF level of 0.30g. As a result, these structures are modeled by the surrogate component.
The seismic CDF associated with this sequence is 3.6E-O6 per year. This is conservative, since
the surrogate component is a conservative representation of the capacity of components at the
Kewaunee plant.

Sequence SSWS - This sequence corresponds to failure of the SW System. Failure of the SW
System is dominated by failure of the intake structure, which is modeled using the surrogate
component. The intake structure was screened based on a HCLPF level of 0.30g. All other
components in the SW System have median capacities of 0.66g PGA or greater. The seismic
risk associated with failure of the SW System is 1.99E-06 per year which is conservative, since
the capacity of the SW System is dominated by the surrogate component.

Sequence SRVB - This sequence corresponds to failure of the screenhouse, the auxiliary
building, turbine building or the reactor vessel. Failure of any of these components is assumed
to lead directly to core damage. These structures were screened using the middle column in
EPRI NP-6041, which corresponds approximately to a PGA HCLPF level of 0.30g.

As a result, these structures are modeled by the surrogate component. Tie seismic risk
associated with this sequence is 1.74E-06 per year. This is conservative jince the surrogate
component is a conservative representation of the capacity of the struc* res at the Kewaunee
plant.

Sequence SLSPOI - This sequence corresponds to the loss of off-site power and failure of the
AFW System. Failure of the AFW System is attributed to failure of the operator to shift AFW
pumps from the CST to SW and failure of the surrogate element. The seismic risk associated
with this sequence is 1.35E-O6 per year.

Sequence SACP - This sequence corresponds to failure of emergency AC power system,
including the diesel generators, and supporting mechanical and electrical equipment. Ail
components in the AC power system have median capacities of 1.86g PGA or greater. As a
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result, failure of AC power is dominated by failure of the surrogate component. The seismic
risk associated with failure of the AC power system is 1.26E-O6 per year. This is conservative,
since the system capacity is dominated by the surrogate element.

Sequence SDCP - This sequence corresponds to failure of DC power system, including failure
of the station batteries, battery chargers, cable trays and electrical support equipment. All
components in the DC power system have median capacities of l.lOg PGA or greater. As a
result, failure of DC power is dominated by failure of the surrogate component. The seismic
risk associated with failure of the DC power system is 3.48E-07 per year. This is conservative,
since the system capacity is dominated by the surrogate element.

In the Kewaunee SPRA, small, medium and large LOCA events are modeled. As part of the
Kewaunee SPRA, reactor vessel failure and seismically initiated small, medium and large LOCA
events are considered. The frequency of these events is:

LQCA Size Frequency

Small l . . r - 3 " 2.23E-O7/Yr
Medium 3 - 6" 7.68E-O9/Yr
Large > 6" 1.77E-07/Yr
Reactor Vessel Failure 1.74E-06/Yr

Contribution of Ground Motions to Plant Risk - Approximately 76 percent of the CDF is
contributed by PGA values in the range 0.25g to 0.65g.

Summary

This section summarizes the results of the Kewaunee SPRA. The seismic CDF is 1.10E-05
which is considerably less than the internal events CDF (8.73E-05). The median capacity of the
plant is O.38g peak ground acceleration (PGA), which is greater than a factor three times that
of the safe shutdown earthquake (SSE). The high confidence of a low probability of failure
(HCLPF) acceleration for Kewaunee is 0.26g PGA or approximately two times the SSE. The
HCLPF is based on an evaluation of seismic systems model fcr seismic failures only.

Based on sensitivity evaluations and a review of the SPRA results, the following conclusions are
made:

1. There does not exist a single failure mode for Kewaunee that dominates the seismic
CDF.

2. Failure of a surrogate component, which is a conservative measure of the capai.., of
components that are screened out, is for many systems the important mode of failure.
Since the surrogaie does not specifically model the failure of a particular component, this
observation is a further reinforcement of the conclusion that there does not exist any
component specific failure modes that dominate the seismic CDF.

3. Operator actions are not a major contributor to the seismic CDF or plant capacity.
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4. Loss of off-site power is an important contributor to the seismic risk.

5. As a group, random failures and operator actions are an important part of the seismic
CDF. In a relative sense, variation in the random failure probabilities produced the
largest change in the seismic CDF (a range corresponding to a factor of 2.5).

Seismic Containment Performance

As part of the seismic containment waikdowns. containment mechanical penetrations and the
containment isolation valves were analyzed for the ability to withstand seismic events. The
penetrations and isolation valves from both inside and outside of containment were analyzed.
Based upon these plant waikdowns, no significant seismic hazards were found to exist and it was
determined that these components possess a high capability to withstand seismic events.

The seismic containment failure frequency is 6.24E-06 which is about the same as the
containment failure frequency due to internal events (8.03E-06). The seismic containment
failure frequency is 57% of the seismic core damage frequency. The containment failure median
capacity and HCLPF for Kewaunee are 0.51 and 0.30g PGA. respectively. The median capacity
is about four times the SSE and the HCLPF is two and a half times the SSE. The HCLPF is
based on an evaluation of the seismic containment systems model that considers both random and
seismic failures. No additional Level 2 vulnerabilities were discovered.

The results of the evaluations performed indicated that the containment as well as the systems
designed to ensure containment integrity are seismically sound and no vulnerabilities could be
idem-tied.

Fire

Fire Core Damage

In general, no significant fire concerns were discovered in the Fire PRA. The core damage
frequency due to fire is 9 8E-O5/year. This is dominated by fires in the A and B auxiliary
feedwater , "W) pump rooms, which contribute 84% to the total fire core melt frequency.
These areas each .ontain cabling for one train of safe shutdown equipment and cabling for
numerous non-safety related equipment, such as transformers supplying off site power.
Kewaunee meets all the requirements of 10 CFR 50. Appendix R. (other than exemptions
approved by the NRC) and an additional equipment failure or human error in addition to the lire
is necessary for core melt to occur.

Due to manual actions necessary to respond to a fire, human error is an important contributor
to fire core damage frequency, contributing 56% (based on Fussel Veselv importance) to the fire
core damage frequency. Of these, the largest contributor is failure to locally establish power
to the dedicated (A) train of safe shutdowi, equipment, contributing 17% to the fire core damage
frequency.

Following is a description of each of the thirteen dominant >equcnces. which represent ^w.^5'"
of the total core melt frequency.

Enclosure - Q&A to Attachment 1 Volume 05 (Section 3.0) Page 60 of 415



Sequence #1 - AFW pump A oil fire followed by failures of AFW and bleed and feed. This
results in a loss of heat sink and early core damage. The primary means by which heat sink is
lost is a station blackout. Since offsite power and the A diesel generator are unavailable as a
result of the fire, a failure of the B diesel generator or the B train of service water, which cools
the diesel generator, results in a station blackout. Since the fire also disables control cabling for
the turbine driven AFW pump, there is no heat sink and therefore core melt occurs. The
primary human errors in this sequence are failure to manually establish electrical power from
the B diesel generator and failure to locally restore instrument air for the pressurizer PORVs,
used for bleed and feed. The frequency of this sequence is 4.21E-O5 per year.

Sequence #2 - AFW pump B oil fire followed by failure of AFW. This results in a loss of heat
sink and early core damage. Other means of removing heat, (main feed water, condensate, bleed
and feed) are unavailable due to the unavailability of offsite power and safety injection pumps
from the dedicated shutdown panel (DSP). This sequence is dominated by human error. Failure
to establish electrical power from the A diesel generator locally and failure to establish service
water and AFW from the DSP are major contributors to this sequence. The frequency of this
sequence is 2.91 E-05 per year.

Sequence #3 - Oil fire in A AFW pump followed by failure of CCW. This results in a loss of
cooling to the reactor coolant pump (RXCP) thermal barrier, which can result in a small LOCA
due to RXCP seal failure. Since the safety injection (SI) and residual heat removal (RHR)
pumps are cooled by component cooling water (CCW) and charging is not available because of
cabling damaged by the fire, there is no way to get makeup flow to the RCS to replace that lost
through the RXCP seals and late core damage results. The only human error in this sequence
is the failure to manually restart CCW and this is a relatively minor contributor. The frequency
of this sequence is 9.65E-06 per year.

Sequence #4 - Fire near motor control center (MCC) 62A in B diesel generator room followed
by a failure of charging and CCW. This results in a loss of cooling to the RXCP seals and late
core damage. The primary means of loss charging and CCW is loss of power to the emergency
buses, buses 5 and 6. Human error is not important in this sequence. The frequency of this
sequence is 4.50E-06 per year.

Sequence #5 - Oil fire in B diesel generator followed by a failure of charging and CCW This
results in a loss of cooling to the RXCP seals and late core damage. The primary contributor
is a mechanical failure of CCW and operator error in establishing charging flow. The frequency
of this sequence is 3.56E-06 per year.

Sequence 06 - Fire near safeguards 480V electrical buses 51 and 52 followed by a failure of
CCW. This results in a loss of cooling to the RXCP seals and late core damage. Human errors
in this sequence include failure to manually establish on-site power, service water and CCW.
The frequency of this sequence is 3.13E-06 per year.

Sequence #7 - Oil fire in B diesel generator followed by failure of AFW and bleed and feed.
This results in a loss of heat sink and early core damage. All B train equipment, powered by
safeguards 4160V electrical bus 6, is unavailable due to the fire. Therefore, the primary means
of failure is mechanical failure of the A motor driven and turbine driven auxiliary feed water
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(AFW) pumps followed by failures of the SI, CCW or Instrument Air Systems, all of which are
needed for bleed and feed. Another means of failure is a failure of DC bus BRA-104, which
is needed to start both the A motor driven and turbine driven AFW pumps, and the A SI pump.
Human error, failure to establish bleed and feed, is a minor contributor to this sequence. The
frequency of this sequence is 2.18E-O6 per year.

Sequence #8 - Oil fire in B diesel generator f llowed by failure of AFW, success of bleed and
feed, and failure of high pressure recirculation. This results in a loss of heat sink and late core
damage. All B train equipment, powered by bus 6, is unavailable due to the fire. Therefore,
the primary means of failure is mechanical failure of the A motor driven and turbine driven
AFW pumps followed by failures of valves associated with switchover to containment sump
recirculation. Human error, in this case failure to stop the A RHR pump to limit its time in
mimflow, is a minor contributor to this sequence. The frequency of this sequence is 1.70E-06
per year.

Sequence #9 - Oil fire in A AFW pump followed by failure of AFW, success of bleed and feed,
and failure of high pressure recirculation. This results in a loss of heat sink and late core
damage. Since the fire destroys both the A AFW pump and control cabling for the turbine
driven pump, the primary means of failure is a mechanical failure of the B AFW pump followed
by failure of valves associated with switchover to containment sump recirculation. Human error
is not important in this sequence. The frequency of this sequence is 9.83E-07 per year.

Sequence #10 - Oil fire in B AFW pump followed by failure of charging and CCW. This
results in a loss of cooling to the RXCP seals and late core damage. Both CCW and charging
must be established from the dedicated shutdown panel (DSP). This sequence is dominated by
the combination of failure to establish CCW and failure to establish charging. In this case,
moderate dependency is applied. The frequency of this sequence is 5.76E-07 per year.

Sequence #11 - Fire in the relay roo;n followed by failure of AFW. This results in a loss of
heat sink and early core damage. The dominant contributor to this :*equence is human error.
The A diesel generator must be started locally, and service water and either charging or CCW
must be started from the DSP. The frequency of this sequence is 3.14E-07 per year.

Sequence #12 - Fire near buses 51 and 52 followed by failure of AFW and bleed and feed.
This results in a loss of heat sink and early core damage. Since AFW, SI, and instrument air
are all started locally, human error is the dominant contributor to this sequence. Of these human
errors, the largest contributor is failure to establish AFW and instrument air. These are not
modeled as dependent actions because AFW is started from the control room and the instrument
air compressor is simultaneously started locally. The frequency of this sequence is 1.79E-07
per year.

Sequence #13 - Fire near MCC 62A in B diesel generator room followed by failure of AFW.
main feedwater, and bleed and feed. This sequence consists mostly of mechanical failures of
AFW followed by the operator failing to stop the RXCPs, in order to prevent the additional heat
input into the Reactor Coolant System. The frequency of this sequence is I.48E-07 per year.
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Fire Containment Performance

Due to the robust design of Kewaunee's large dry containment, no containment failures due to
overpressurization are produced by any fire-initiated core damage sequence within the 48 hour
containment s.'.I^ion time. The containment failure frequency of 3.64E-05/year is due
exclusively to failure to isolate containment. No additional containment failure modes unique
to internal fires were identified.

Other External Events

This analysis examines ->11 credible external events other than seismic events, internal floods, or
internal fires. Specifically examined in the other external events analysis are external flooding,
aircraft accidents, severe winds, ship impact accidents, off-site and on-site hazardous materials
accidents, and external fires. No vulnerabilities are identified that require detailed quantification
of any accident events. It is therefore concluded chat the effects from any of the other external
event* described here are not a significant concern at Kewaunee. The results and conclusions
are presented in summary as follows.

High Winds and Tornadoes

Due to the low frequency of high winds and tornadoes at the Kewaunee site, it is concluded that
the contribution to plant risk from severe wind events is insignificant.

The severe wind protective measures and design features instituted at Kewaunee are consistent
with a highly safe plant design with very low risk contribution. Therefore, no design changes
are currently recommended to protect the plant from severe winds.

External Floods

In view of the low frequencies and maximum flood levels, as well as the plant elevation, the
topographical layout of the site, and the elevation cf plant penetrations relative to safety-related
equipment, it is concluded that the contribution to plant risk from external flooding is greatiy
dc i.inated by other risk contributors.

An analysis was also performed to evaluate flooding based on the probable maximum
precipitation (PMP) criterion. It is concluded that Kewaunee is not endangered by the flooding
based on the PMP criteria.

In fact, in 1993 when flood levels across the Midwest were at all time highs, there were no
problems experienced at Kewaunee.

The external flooding protective measures and design features instituted at Kewaunee are
consistent with a highly safe plant design with very low risk contribution. Therefore, no design
changes related lo external flooding prevention are currently recommended.
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Transportation and Nearby Facility Accidents

Based on the location of Kewaunee with respect to the major roads, rail transportation, air traffic
and nearby industrial facilities, there is no threat io the plant safety from any of these sources.

Unless flight patterns change, the air or ground traffic significantly increases, or any new
industrial facility is opened in the vicinity of the plant, no design changes in plant are
recommended due to these events.

Hazardous Materials

This analysis began with a review of the Updated Control Room Kabitability Report (Reference
34), which was completed in 1989. This report was the result of a study performed in response
to NUREG-0737 and includes an assessment of hazardous materials on-site as well as off-site.

A plant walkdown and a review of plant records was performed to verify that the control room
habitability study assumptions were still valid. It was determined that the results and conclusions
stated in the study are still valid, and that there is no threat to control room personnel from
hazardous spills or releases.

The analysis was further expanded to consider the effects of a release of hazardous materials on
safety-related equipment or the local operation of plant systems during emergencies. It was
determined that a release of hazardous material would have no effect on safety related
equipment, and furthermore, no hazardous materials were located near safety-related equipment.
It was further determined that there are no credible hazardous material releases that would
prevent an operator from locally operating plant equipment during plant emergencies.
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TABLE 1-1

RELEASE DEFINmONS

Release Category

A

G

S

T

U

Definition

No containment failure occurs with 48 hour mission time but failure
could eventually occur without accident management action; noble
gases and less than 0.1% volatiles released.

Containment failure prior to vessel failure with noble gases and up to
10% of the volatiles released (containment isolation impaired).

No containment failure (leakage only, successful maintenance of
containment integrity; containment not bypassed; isc'iuon
successful).

Containment bypassed with noble gases and more than 10% of the
volitiles released.

Containment failure prior to vessel failure ith noble gases and more
than 10% of the volatiles released (containment isolation impaired).
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FIGURE 1-1
TOTAL CORE DAMAGE FREQUENCY FOR INTERNAL AND

EXTERNAL EVENTS
Internal Fire

49.6%

Other
0.5%

Seismic
5.6%

Internal Flooding
0.1%

Internal Events
44.2%

1-15
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FIGURE 1-2
RELEASE CATEGORIES FOR INTERNAL AND EXTERNAL

EVENTS
S - Success
39.7%

U - Containment Collapse
2.5%

T - Containment Failure
3.7%

G - Failure to Isolate
17.2%

Release Categories are defined in Table 1-1
\ A - Success with Accident Management

36.9%
(g:\wpfilesWoredainl .prs)

1-16
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2. Examination Description

2.1 Introduction

The Kewaunee Nuclear Power Plant Individual Plant Examination for External Events (IPEEE)
has been performed to identify and resolve plant specific severe accident issues stemming from
external events.

Wisconsin Public Service Corporation (WPSC) has conducted the IPEHE in full compliance with
the requirements of the NRC Generic Letter 88-20, Supplement 4. WPSC's approach to the
IPEEE has been to perform realistic evaluations of Kewaunee's capabilities to respond to
external events.

The Kewaunee External Events program consisted of the following major tasks:

Project Management
Data Collection and Analysis
Initiating Event Analysis
Event Tree Analysis
Systems Analysis
Human Reliability Analysis
Systems Interaction
Fault Tree and Accident Sequence Quantification
Sensitivity Analysis
Peer Reviews
Training and Technology Transfer

The Kewaunee IPEEE Containment Performance Analysis is a qualitative as well as a
quantitative analysis analogous to the internal events Level 2 analysis as appropriate.

The models developed in the IPEEE are drawn from the internal events analysis and modified
as necessary for external events. These models represent the as-built, as-operated Kewaunae
Nuclear Power Piant. Efforts were taken to ensure that only formal procedures that the
operators are trained to use have been credited.

2.2 Conformance With Generic Letter and Supporting Material

Generic Letter 88-20, Supplement 4, which was issued on July 22, 1992, requested each utility
to perform an IPEEE for the purpose of:

(1) developing an appreciation of severe accident behavior,

(2) understanding the most likely severe accident sequences that could occur at its plant,

(3) gaining a more quantitative understanding of the overall probabilities of core damage and
fission product releases, and if necessary,

2 - 1 g *pfilcs lie pn ipcccnum y.p

Enclosure - Q&A to Attachment 1 Volume 05 (Section 3.0) Page 68 of 415



(4) reducing the overall probabilities of core damage and fission product releases.

General requirements provided in the Generic Letter for fulfilling the stated purpose are:

(1) The utility staff should be used to the maximum extent possible in the performance of
the IPEEE to insure that they:

• understand the plant procedures, design operation, maintenance and surveillance,

• understand the quantification/evaluation of the expected sequence frequencies,

• determine the leading contributors to core damage and unusually poor
containment performance,

• identify proposed plant improvements for prevention and mitigation,

• examine each of the proposed improvements, and

• identify which proposed improvements will be implemented and their schedule.

(2) The method of examination should be as described (for each of the external events) in
the Generic Letter using the guidance of NUREG-1407, "Procedural and Submittal
Guidance for the Individual Plant Examination of External Events (IPEEE) for Severe
Accident Vulnerabilities."

(3) The utility should resolve Unresolved Safety Issue (USI) A-45, "Shutdown Decay Heat
Removal Requirements," as impacted by external events in the IPEEE.

(4) The utility should carefully examine the results of the IPEEE to determine if there are
worthwhile prevention or mitigation measures that could be taken to reduce the frequency
of core damage or improve containment performance.

(5) The utility should report the results of the IPEEE to the NRC consistent wuh the criteria
provided in the Generic Letter and subsequent guidance provided in NUREG-1407.

(6) The utility should document the examination in a traceable manner and retain it for the
duration of the license unless superseded.

In response to the Generic Letter, WPSC issued two letters dated December 20, 1991 and
September '8, 1992 stating its intent to perform an IPEEE for Kewaunee in order to identify,
evaluate, and resolve severe accident issues germane to the plant. The IPEEE addresses the
requirements set forth in Supplement 4 to the Generic Letter.

WPSC has invested substantial personnel time in addition to financial resources for the efforts
of contractors J. R. Benjamin & Associates, Westinghouse Electric Corporation and Stevenson
& Associates in the performance of an IPEEE that meets or exceeds the NRC directives listed
in Generic Letter 88-20. Supplement 4. A permanently assigned staff, knowledgeable in. the
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design and operation of Kewaunee and the IPE, has been involved in all aspects of the IPEEE.
Other WPSC personnel have been involved in various aspects of the evaluation as needed. In
addition, steps were taken to insure that WPSC personnel who had a need for understanding of
the evaluation or parts thereof developed an appreciation for the risk significance of the results
and the plant response as well as an understanding of the bases of the IPEEE.

2.3 General Methodology

The Kewaunee IPEEE program, as previously identified, consisted of eleven major tasks. The
IPEEE was conducted using standard systems analysis practices such as those mentioned in
NUREG-1407. A comprehensive task breakdown was developed for the Kewaunee PRA in
order to organize the work to be accomplished. An overview of each of the tasks is provided
below. More specific information regarding each of the analyzed external events is found within
the applicable sections of this report.

IPEEE Tasks

(1) Project Management - Development and monitoring of detailed project planning and
scheduling provided necessary technical direction of project analyses and proper review
of results.

(2) Data Collection and Analysis - Plant-specific information was collected through plant
walkdowns, review of WPSC calculations and review of the history of external events
at Kewaunee. This data was analyzed and formatted for input into the IPEEE.

(3) Initiating Events Analysis - The selection of accident initiating events for the Kewaunee
IPEEE considered both actual plant data and results of previous studies and published
NTJREGs.

(4) Event Tree Analysis - Plant-specific event tree models were drawn from the internal
events analysis and modified as necessary for external events. This task entailed
reviewing accident progression as modeled within the internal event trees and modifying
these event trees based upon equipment and operator availability following initiation of
the external event.

(5) Systems Analyses - Similar to the event trees, the internal events system fault trees were
modified as necessary to reflect plant system availability following initiation of the
external event.

(6) Human Reliability Analysis - The human reliability analysis task established suitable
models to represent the interaction of operators and other plant staff with plant systems
and equipment during normal operation and during transient and accident conditions. For
this task, those human tasks important to the analysis were identified, and the full range
of plant procedures was examined to determine the types of human actions that are
routinely performed and what kinds of actions operators are trained to take. All accident
sequences and system failure modes developed in the event and fault tree models were
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carefully evaluated to determine those areas where operator intervention can, should, and
must occur. Finally, the lands of errors in all identified human actions critical to the
analysis of plant risk were assessed in the Kewaunee IPEEE.

After potentially important human errors were identified, detailed models were developed
and were quantified so that their effects could be incorporated into the event and fault
tree models. The Technique for Human Error Rate Prediction (THERP) methodology
was used for the human reliability analysis.

(7) Systems Interaction - Possible system interactions due to external events were identified
by conducting detailed system walkdowns.

(8) Fault Tree and Accident Sequence Quantification - The Kewaunee external events fault
trees and event tree accident sequences were integrated and quantified to obtain accident
sequence cutsets, frequencies for all accident sequences resulting in core damage, and to
identify dominant accident sequences among all event tree results. The Westinghouse
WLINK Code System was used to perform the initial fault tree quantification. The
seismic IPEEE used the J. R. Benjamin SHIP code for system and accident sequence
quantification. The internal fire analysis also employed the COMPBRN Hie code to back
up engineering evaluations. The other external events analysis employed a screening
approach with engineering judgement as described in Generic Letter 88-20,
Supplement 4.

(9) Sensitivity and Importance Analyses - The response of the core damage frequency to
changes in input parameters and modeling assumptions was examined io identify
important actions and equipment and to study the sensitivity to those assumptions.

(10) Review Program - In all stages of the Kewaunee PRA, numerous levels of review were
performed to ensure accuracy and completeness. Extensive reviews were performed by
the WPSC PRA staff, independent WPSC reviewers. The PRA group members
thoroughly reviewed the results of every core melt quantification iteration using their
operations background to identify invalid cutsets. The models were reviewed to identify
the problem that caused the invalid cutset, and then the problems were corrected. A
independent group of experienced Kewaunee plant staff members performed an extensive
review of the different phases of the Kewaunee IPEEE, and identified numerous
improvements that were made to the IPEEE.

(11) Training and Technology Transfer - Training was conducted by contractor employees for
utility personnel to provide the in-house ability to understand, evaluate, modify, and
update the IPEEE to reflect proposed or actual changes in the plant design, operation or
to account for future industry updates impacting external event analyses.
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2.4 Information Assembly

A tremendous amount of information was needed to perform the detailed Kewaunee IPEEE
study. The project team reviewed and assembled information from plant specific sources,
similar plant studies, and generic sources. Plant walkdowns were key to the dati collection
effort. Walkdowns were specifically used to search for plant external event vulnerabilities and
to group data into specific areas. This data was ultimately used to determine important initiating
events, quantify their frequency and determine component and system failure rates or provide
information for various screening analyses.

The Kewaunee IPEEE team modeled the plant condition as it currently exists. All major
changes to plant operation or design to date have been identified and included in the PRA
results. All information used in the project is available at the WPSC offices in Green Bay,
Wisconsin. Copies of some information are also housed at the contractor offices previously
mentioned.

Detailed IPEEE project notebooks were developed for seismic events, internal fires and other
external events (external floods, winds, etc.). Information sources used to develop the IPEEE
models are identified in the individual sections of this report. Both plant specific and generic
sources identified were used to define component availabilities, initiating events and initiating
event frequency, important accident sequences and potentially important modeling features.
Subsequent sections of this report provide a more detailed discussion of the use of the
information collected.

Plant walkdowns were conducted by IPE team members and contracted personnel who were
responsible for the evaluation of specific external events. WPSC IPEEE analysts accompanied
the walkdown team members so as to observe first hand any identified plant vulnerabilities and
take part in the IPEEE from start-to-finish.

Walkdowns were conducted for the systems and plant environment of most concern to the
IPEEE. These areas are contained primarily in the auxiliary building and the containment.
Several other buildings or areas were examined, however, because important system? and
components are located therein. The areas or buildings in which walkdowns were made are:

• Containment

• Auxiliary Building

• Turbine Building Basement

• Relay Room

• Screenhouse

• Battery Rooms

• Technical Support Center
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• Control Room

• Administration Building Basement

• Outside Grounds Including Switchyards

General arrangement drawings of these areas are contained in the USAR. The individual
external event walkdowns are described in more detail in subsequent sections of this report.
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3. Seismic Analysis
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3.0 Methodology Selection

The methodology applied in the Kewaunee Nuclear Power Plant seismic PRA (SPRA) is
consistent with the methodology outlined in NUREG-1407 (Reference 1). A SPRA has not been
previously performed for Kewaunee. Thus this is a new PRA study.

3.1 Seismic PRA

The Kewaunee SPRA was performed using a methodology that allowed for the incorporation of
the analysis that was performed in the Kewaunee Individual Plant Examination (IPE). Using
such a methodology was beneficial for two reasons: first, since the basic structure of the internal
events fault trees and event trees could be carried over into the seismic analysis, this saved the
effort of creating all new logic models. Therefore, it was only necessary to make modifications
to existing models. Second, by using the same logic model structure, for both the IPE and
SPRA, the core damage contribution results could be compared on a common basis. Since the
SPRA logic models were built by making modifications to the internal events logic models, the
event tree and fault tree sections of this report only describe the modifications required to
convert the IPE logic models into the SPRA logic models. The IPE submitted (Reference 2)
provides the basis and description of the fault tree and event tree logic models.

The methodology used for the SPRA analysis is summarized below:

Hazard Analysis

The seismic hazard curve is a description of the probability that during a given period of time,
one or more earthquakes will occur that results in a specific peak ground acceleration (PGA)
level. As recommended in Generic Letter 88-20, Supplement 4, the site specific seismic hazard
curves generated by both the Lawrence Livermore National Laboratory (LLNL) and the Electric
Power Research Institute (EPRI) are analyzed in the Kewaunee SPRA. This is discussed further
in Section 3.1.1.

Plant Walkdown

The Kewaunee SPRA plant walkdowns were conducted to take advantage of the overlapping
requirements between the IPEEE and Unresolved Safety Issue (USI) A-46 examination
programs. All equipment were treated as if they were USI A-46 items, even if they were
designated as SPRA items with specific fragility levels assigned. Seismic walkdowns were also
conducted to assess the primary .site structures. The plant walkdowns are discussed in detail in
Section 3.1.2.
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Fragility Analysis

In the SPRA, three types of basic events are considered in the plant logic model:

• component (i.e., structure or equipment item) failures that are initiated by a seismic event
(seismic fragility)

• random (non-seismic) failures, and

• operator errors that occur following a seismic event.

Each basic event type is described below.

Seismic Fragility - The purpose of the seismic fragility analysis is to estimate the capacity of
structures and equipment at Kewaunee in terms of peak ground acceleration (PGA). The seismic
fragility of an individual component (structure or equipment item) is defined as the conditional
probability of failure for levels of PGA. The assessment of the seismic fragility of a component
is a function of its seismic design basis, safe shutdown earthquake (SSE), the factors of safety
incorporated in the design process and the variability in earthquake ground motion and factors
that influence structure response. As a result of these variabilities, the capacity of a component
to withstand earthquake loading, as defined in terms of PGA, is a random variable. For a
specified PGA level {a) the fragility (conditional probability of failure) of a component is:

The fragility of a component is modeled by a lognormal distribution. The lognormal distribution
is defined by two parameters, the median capacity, A ^ and logarithmic standard deviation, 0.
The conditional probability of failure is calculated as:

(3-2)

where (4>) is the standard normal cumulative distribution function. For each component
incorporated in the SPRA the median capacity, A,,,, and logarithmic standard deviation, /3C, are
determined.

The variability in the seismic capacity of a component is quantified by the logarithmic standard
deviation which is divided in two parts, randomness and uncertainty. The logarithmic standard
deviation for randomness, /?R, quantifies the inherent or natural variation in material properties
and earthquake ground motion. The uncertainty in the assessment of the seismic capacity of a
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f=P[A =a)
(3-1)

The fragility of a component is modeled by a lognonnal distribution. The lognonnal distribution
is defined by two parameters, the median capacity, Am, and logarithmic standard deviation, {3.
The conditional probability of failure is calculated as:

[
~n(a/A"')lf=<P -

Pc
~ (3-2)

where (4)) is the standard nonnal cumulative distribution function. For each component
incorporated in the SPRA the median capacity, Am, and logarithmic standard deviation, Pc, are
detennined .

The variability in the seismic capacity of a component is quantified by the logarithmic standard
deviation which is divided in two parts. randomness and uncertainty. The logarithmic standard
deviation for randomness, {3R' quantifies the inherent or natural variation in material properties
and ea.ntv;uake ground motion. The uncertainty in (he assessment of the seismic capacity of a
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component is attributed to limited data to determine the ground motion that causes failure and
limitations of analytical methods. This logarithmic standard deviation for variability is denoted

The composite variability, /3C, is defined by:

(3-3)

In the Kewaunee SPRA the mean seismic fragility curve is used to quantify the plant risk. The
mean conditional probability of failure is determined through the use of the median capacity,
A,,,, and the composite logarithmic standard deviation, # c >

 in equation 3-2.

For a component, the ground motion (PGA) level for which there is a high confidence of a low
probability of failure (HCLPF) is defined as:

HCLPF = Amexp(-l.65($K + p,,))
(3-4)

The HCLPF provides a measure of the seismic integrity of a component that accounts for the
uncertainty in its capacity and randomness in response.

Random (Non-Seismic) Failures - As part of the Kewaunee SPRA, random or non-seismically
initiated failure of equipment is considered. These random events are the same as those used
in the IPE plant model.

Operator Actions - During a non-seismically initiated accident, the potential for operator error
is related to the level of stress associated with the accident and the complexity of the operations
that must be performed. Given the occurrence of an earthquake, stress conditions are amplified,
leading to the greater chance for operator error. In addition, depending on the level of ground
motion, the operator must contend with the disruption that may hypothetically occur in the
control room (i.e., falling ceiling tiles, overturned bookcases, items falling off desks) as well
as damage to the plant that may make access to critical areas difficult. In the Kewaunee SPRA,
the increased likelihood of operator error with increasing levels of ground motion is considered.
Operator error rates are defined for specified ground motion intervals. For low ground motions
that are not likely to cause major damage to the plant, the operator error rates are the same as
those used in the IPE. These rates are then increased for specified ground motion intervals.
This is discussed further in Section 3.1.5.3.

Seismically Induced Initiating Events

To model the performance of the plant following the occurrence of a seismic event, the potential
structure and equipment failures that could initiate an accident are considered. These events are
modeled in a seismic event tree and fault trees. To develop the logic structure for seismically
initiated accidents the following analysis procedure is used:
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1. The system analysis identified the structures and equipment items that may be
required to determine the status of the plant and to bring the plant to and maintain
hot shutdown following a seismic event.

2. For the items identified in the previous step, a screening evaluation is performed to
determine which components may be vulnerable to seismically initiated failure. (The
screening procedure is described in Section 3.1.4.)

3. A seismic event tree is developed to model the sequence of seismically initiated
failures in the plant. The initiating event is the occurrence of earthquake ground
motion at Kewaunee. The top events in the tree correspond to seismically initiated
structure and equipment failures, front line and support system failures, etc.

4. For each plant system, a seismic fault tree is developed to model the seismic and
random failures that could lead to system failure. Included in the system model are
operator actions required to mitigate an accident.

5. For structures and equipment items modeled in the seismic event and fault trees,
fragility parameters are determined.

6. For operator actions that are modeled, seismic failure probabilities are estimated.
(The estimation technique is described in Section 3.1.5.3.)

Seismically initiated accidents included in the SPRA are:

• Reactor Vessel rupture

• Large (> 6") LOCA

• Medium (3" - 6") LOCA

• Small (1.5" - 3") LOCA

• Transients

• Loss of Off-Site Power

• Steam Line Break

The logic model developed in the above steps is quantified using the Seismic Hazard Integration
Package (SHIP) code (Reference 3) to determine the plant seismic risk. The seismic risk
quantification process is described in Section 3.1.5.
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Seismic Event Trees

Seismic event trees are developed to model the event sequences that can follow the occurrence
of an earthquake. The top events in the SPRA event trees define the frontline systems that need
to be modeled in the seismic analysis and thus, the necessary support systems are defined by the
frontline system requirements. Top events in the event tree include:

• Structure Failure

• Reactor Vessel Failure

• Support System Failure (i.e., electric power and cooling water)

• LOCAs

• Mitigation System Failure

A complete description of the methodology and assumptions used in the event tree development
is found in Section 3.1.5.2.

Seismic Fault Trees

Seismic fault trees are developed using the Level 1 IPE analysis as the foundation for the fault
trees in the SPRA. Once the systems needed for the SPRA analysis are defined, it is necessary
to determine the components in these systems that could be adversely affected by seismic
activity. The vulnerable components were identified during the seismic walkdown. A seismic
fault tree is developed for each internal events fault tree that contains seismically vulnerable
components. The seismic fault trees only contain the seismic failures of a system's components.
After each system seismic fault tree is completed, it is linked with the internal events fault tree
it supports. The resulting system fault tree cutset files contain both seismic and random failures.
To simplify the system fault trees and more explicitly represent the intersystem dependencies,
support systems such as AC power, DC power, and service water are removed from the system
level analysis and placed into the sequence level analysis. A complete description of the
methodology and modeling assumptions used in the fault tree development is found in Section
3.1.5.3.

3.1.1 Hazard Analysis

In the Kewaunee SPRA, the EPRI mean seismic hazard curve for PGA is used. Table 3-1
shows the EPRI hazard estimates for Kewaunee. The mean annual hazard curve defines the
mean probability of exceedence of specified PGA levels at the plant site as determined in the
EPRI seismic hazard study. The mean PGA hazard curve, which is defined to a maximum of
1.59g, is used in the seismic risk quantification. The EPRI mean annual seismic hazard curve
for the Kewaunee site is presented in Figure 3-1.
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The site specific seismic hazard curve generated by LLNL is used in performing sensitivity
analyses as discussed in Section 3.1.5.4. The LLNL mean hazard estimates are presented in
Table 3-1. The LLNL mean annual hazard curve is presented in Figure 3-2. These are the
revised hazard estimates that are presented in NUREG-1488 (Reference 28) and endorsed by
NRC Information Notice 94-32 (Reference 23) as the best available information on seismic
hazard estimates.

3.1.2 Review of Fsant Information and Walkdown

3.1.2.1 Plant Information

Kewaunee is designed to withstand the effects of unusual natural phenomena including
earthquakes. The plant is designed to withstand a design basis earthquake (DBE) (also known
as the SSE with a PGA of 0.12 g (12% of gravity). The operating basis earthquake (OBE) is
one-half of the DBE event.

The Kewaunee site is a soil site with the safety-related power block structures founded on a
clay-sand soil to an approximate depth to bedrock of 76 feet. The original building model is
used in a nodal response analysis to obtain amplified floor response spectra (FRS) for ths LLNL
median ground spectral shape corresponding to the 10,000 year return period for the following
buildings:

Containment
Auxiliary Building
Turbine Building
Administration Building
Technical Support Center

Since the screenhouse is entirely at or below grade (a deeply embedded structure) the ground
spectrum is conservatively used as seismic demand for all elevations of the screenhouse. All
safety-related systems and equipment are contained in the aforementioned power block
structures.

Plant systems are chosen that were required to safely shut the plant down in the event of an
earthquake. The list started as the Safe Shutdown Equipment List (SSEL) developed for me USI
A-46 program. Since the USI A-46 program addresses mechanical and electrical equipment
only, piping systems and plant structures were added to the list. Additionally, other equipment
was added to the list to provide functions that are not addressed by the (USI) A-46 program.

3.1.2.2 Information Sources

As stated in the Kewaunee Updated Safety \ lalysis Report (USAR) (Reference 4), the plant
buildings and systems are seismically designed. The USAR was used to obtain seismic design
criteria for the DBE earthquake. The safety-related power block structures were evaluated by
John A. Blume Associates, Engineers under contract to Pioneer Services, the
Architect-Engineering firm responsible for the Kewaunee design. The Blume reports, (Reference
5) and (Reference 6), evaluate the seismic, dynamic response of the buildings providing
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amplified FRS for the DBE, and evaluate the seismic loads and stresses for the DBE,
respectively.

The existing seismic evaluations of the safety-related piping and mechanical and electrical
equipment were primarily found in the Kewaunee project engineering files originally developed
by Pioneer Engineering, Inc. Safety-related piping was re-evaluated in accordance with
requirements set forth in the IEB 79-14 piping seismic analysis program (Reference 7). This
effort evaluated piping in the as-built configuration in accordance with current seismic-dynamic
analysis procedures. Piping stress summaries and equipment stress analyses were obtained from
these files. As-built and original installation drawings were used to obtain routing, equipment
weights, and anchorage details.

Evaluation of site sou seismic adequacy and liquefaction potential was conducted by GEI
Consultants, Inc. (Reference 8). Original site soil properties which formed the basis for the
study were obtained from a geological study of Kewaunee performed in 1967 (Reference 9).

Much of the methodology of the seismic fragility program is based on the procedures prescribed
in EPRI NP-6041 (Reference 10) which establishes bases for seismic "binning" and screening
of nuclear power plant equipment, mechanical and electrical distribution systems, and power
block structures. The basis for the procedures in EPRI NP-6041 use the same experience data
as the Generic Implementation Procedures (GIP) (Reference 11) developed for resolution of the
USI A-46 issue. Ancillary support documentation for the GIP and EPRI NP-6041 that are used
in this study for Kewaunee include EPRI Reports NP-5228 (Reference 12) for anchorage issues,
NP-7146 (Reference 13) for electrical cabinet amplification characteristics, and NP-7147
(Reference 14) for relay generic seismic ruggedness levels.

3.1,2.3 Plant Walkdowns

The Kewaunee SPRA takes advantage of the overlapping requirements between the DPEEE and
A-46 examination programs. Seismic Review Teams (SRT) conducted the Kewaunee SPRA
walkdowns following the walkdown procedures detailed in EPRI NP-6041. Each team consisted
of two Seismic Capability Engineers trained by EPRI both in the USI A-46 walkdown
requirements, and also in the IPEEE add-on requirements.

Wisconsin Public Service Corporation (WPSC), Stevenson & Associates (S&A), Jack R.
Benjamin & Associates (JRBA) and RPK Structural Mechanics supplied the Seismic Capability
Engineers. At least one WPSC engineer with systems expertise participated on each SRT
throughout the plant walkdowns. The walkdowns were conducted between March 15 and April
2, 1993.

Walkdowns were conducted to evaluate plant equipment. For the sake of documentation, all
equipment was treated as if it were an USI A-46 item, even if it was designated as SPRA
equipment items only. As such, each equipment item has a Screening Evaluation Worksheet
(SEWS) completed for it in accordance with GIP requirements as well as a fragility level
assigned to it. Safety-related piping, electrical raceways and ductwork were walked down
separately to assess fragility capabilities. Essential relays were evaluated based on seismic
screening rules and then on circuit analyses. In accordance with GIP rules, spot checks of relays
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were made during walkdowns to confirm type (model number and manufacturer), location and
installation adequacy. Structural screening walkdowns were conducted by Dr. John Reed of
JRBA to assess the primary site structures and determine building fragilities.

Peer Review

An independent evaluation and peer review of the walkdown process was performed in
accordance with the GEP by Dr. Paul Smith of The Readiness Operation on March 28 - March
30, 1993. As required, the review included an assessment of the walkdown and analyses by
audit and sampling to identify any gross errors. Dr. Smith personally conducted two days of
walkdowns with the SRTs and on his own to ascertain completeness and correctness of the SPRA
and USIA-46 walkdown. His review included both comparing completed SEWS with equipment
previously inspected by the SRTs and witnessing the SRTs performing actual evaluations in the
field. Dr. Smith also reviewed the documentation packages the SRTs used to determine
equipment design details that could not be readily determined by walkdown. Dr. Smith
concluded that the walkdowns were being conducted competently and the findings made were
appropriate. Documentation of Dr. Smith's peer review is provided in Reference 15.

3.1.3 Analysis of Plant Systems and Structure Response

This section discusses the development of the plant systems considered in the SPRA. The
systems needed and the specific equipment comprising those systems are presented. Supporting
systems such as electrical raceways are also presented. Structures containing these systems are
identified and their seismic response characteristics are also discussed. Finally, site soil
conditions and soil stability are presented in this section.

3.1.3.1 Plant Frontline Systems Included in the SPRA

Low Pressure Safety Injection System

The Low Pressure Safety Injection (LPSI) System and the safety injection accumulators are
subsystems of Kewaunee's Emergency Core Cooling System (ECCS). It can be operated in the
low pressure injection (LPT) mode and the low pressure recirculation (LPR) mode. The LPSI
System and the accumulators provide emergency core cooling in the event of a break in either
the Reactor Coolant System (RCS) or the secondary system. The purpose of the injection mode
of operation for the various accidents is to terminate any reactivity increase following the
postulated accidents, cool the core, and replenish coolant lost from the RCS. Upon depletion
of the refueling water storage tank (RWST), the recirculation mode of operation is initiated to
provide long term heat removal by recirculating the water that accumulates in the containment
sump.

High Pressure Safety Injection System

The High Pressure Safety Injection (HPSI) System is a subsystem of Kewaunee's Emergency
Core Cooling System (ECCS). It can be operated in the high pressure injection (HPI) mode,
and the high pressure recirculation (HPR) mode.
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The HPSI system provides emergency core cooling in the event of a break in either the RCS or
the secondary system. The purpose of the injection mode of operation is to terminate any
reactivity increase following the postulated accidents, cool the core, and replenish coolant from
the RCS.

Upon depletion of the RWST, the recirculation mode of operation may be initiated to provide
long-term cooling by recirculating the water that accumulates in the containment sump by way
of LPR.

Auxiliary Feedwater System

The Auxiliary Feedwater (AFW) System is an engineered safeguard system designed to supply
high pressure feedwater to the steam generators (SGs) following an interruption of the Main
Feedwater (FW) System supply. Periods when the AFW System may be required for the
removal of residual heat from the core include startup, safety injection, failure of the FW System
and for long term decay heat removal. AFW System operation prevents the release of reactor
coolant through the pressurizer safety valves and removes the residual heat from the reactor core
by heat transfer in the SGs.

3.1.3.2 Mechanical and Electrical Support Systems Included in the SFRA

Service Water System

The Service Water (SW) System is designed to provide redundant cooling water supplies to the
diesel generators, safeguards compressors, safety injection pumps, containment fan coil units,
turbine and auxiliary building safeguard fan coil units, control room air conditioners, component
cooling heat exchangers, charcoal filter deluge for control room post accident recirculation,
special zone ventilation, and shield building ventilation. The SW System provides an emergency
supply of water to the Component Cooling Water (CCW) System, spent fuel pool and a backup
source of water to the AFW System. The SW System also provides non-redundant cooling
water supplies for balance of plant equipment.

Component Cooling Water System

The CCW System is designed to remove sensible heat from the RCS via the Residual Heat
Removal (RHR) System during plant cooldown, startup and shutdown. It also provides cooling
of water taken from the containment sump during the recirculation phase of emergency core
cooling. The CCW System cools the RCS letdown and reactor coolant pump (RXCP) seal
leakoff flows to the Chemical and Volume Control System (CVCS). The CCW System
provides cooling for the RXCPs, low head safety injection (RHR) pumps, high head safety
injection (SI) pumps and the internal containment spray (ICS) pumps. The CCW System serves
as an intermediate loop between systems processing or containing radioactive fluids and the SW
System. The CCW System thereby minimizes the chance of contaminating the SW System with
leakage from radioactive system coolers.
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Electric Power System

The Electric Power System (EPS) provides a reliable source of power to all plant systems
required during normal or emergency plant operation.

The primary functions of the EPS is to:

• Provide a reliable source of motive power to those components whose operation is
necessary for the mitigation of any abnormal event affecting the reactor core, its heat
removal systems, or systems that could effect the release of radioactivity to the
environment.

• Provide a reliable source of control power for the operation of these systems and for the
initiation of safeguards systems actuation signals.

• Provide a reliable source of power to instrumentation necessary for the monitoring of
emergency system functions, for the monitoring of key plant parameters, and for inputs to
safeguards systems actuation logic matrices.

Reactor Protection System

The prou ctive actions initiated by the Reactor Protection System (RPS) are broadly classified
into two major categories, reactor trips and actuations of engineered safety features. Therefore,
the RPS protective functions are addressed from two functionally defined subsystems, the
Reactor Trip System (RTS) and the Engineered Safety Features Actuation System (ESFAS).
These two subsystems perform all of the safety-related actions associated with the RPS.

The overall RPS consists of: Foxboro process instrumentation, nuclear instrumentation system,
reactor protection, and safeguards logic relay cabinets, SI sequencer, and reactor trip switchgear.
For reactor trip and engineered safety features actuation, the safeguards and reactor protection
logic relay cabinets each contain two redundant logic trains, A and B, that are physically and
electrically independent. The logic relay cabinets receive inputs from process instrumentation,
nuclear instrumentation, field contacts, and directly from main control board switches.

3.1.3.3 Supporting Components Included in the SPRA

Piping

As discussed in Section 3.1.3.1, numerous systems are identified as being considered in the
SPRA. These systems are reviewed to ensure that the mechanical piping is seismically designed
in all instances. Seismically designed piping is screened out at a relatively high PGA level as
discussed in Section 3.1.4. As part of the IPEEE walkdown a candidate piping system was
walked down from end to end to verify design adequacy. Piping inertial failure is not the issue.
Inadequate piping system flexibility and excessive relative support deflections are more likely
contributors to seismically induced failures. Specific items that could diminish seismic capacity
include:
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• threaded or Victualic connections
• cast iron pipe
• inflexibly attached branch line
• excessive nozzle loads
• proximity of valve operators to structures, components and other systems
• poor supports
• lack of flexibility across seismic gaps

The A train of the SW System was inspected at Kewaunee in detail to investigate for the
aforementioned concerns. Also, in general, other piping systems were observed during the
course of the walkdowns for these concerns.

Electrical Raceways

A cable and conduit raceway review was conducted in accordance with Section 8 of the GIP
in all safety-related areas of the plant. The raceway review consisted of: (1) a plant walkdown
in which the raceways were evaluated against a set of walkdown guidelines, and (2) an analytical
check of selected worst-case supports using a set of Limited Analytical Review Guidelines. The
screening procedure for the raceways was based on earthquake experience and shake table test
data. The plant walkdown focused on an inspection for design details and features that might
result in poor seismic performance. The walkdowns were documented on Plant Area Summary
Sheets (PASS). Representative, bounding support hangers were selected for ductility and load
capacity evaluations for the worst-case Limited Analytical Reviews.

HVAC Ducting

Ductwork was inspected throughout the site buildings. The major concern in these inspections
were anchorage adequacy and support details, such as no missing bolts or connections.
Particular attention was given to ducting inside containment supported along the steel shell and
inside the battery rooms where collapse could short circuit the emergency station batteries.

3.1.3.4 Site Buildings Included in the SPRA

All buildings containing systems to be considered in the SPRA as well as support systems
included in the SPRA were assessed. A site walkdown of the structures was performed by Dr.
John Reed of JRBA and was presented in a report to Stevenson and Associates (Reference 31).
Included in the building assessment walkdown were:

• Containment vessel (including the internal structures)
• Administration building basement (diesel generator rooms)
• Shield building
• Auxiliary building
• Screenhouse building
• Screenhouse tunnel
• Turbine building mezzanine (battery rooms)
• Turbine building basement (safeguards equipment alley)
• Technical support center
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The evaluations were made in accordance with EPRI NP-6041, Table 2-3. Field waikdowns
were supported by a thorough review of the USAR, seismic stress evaluations by Blume
(Reference 5), and design calculations and drawings generated by the Archit jt-Engineer,
Pioneer/Fluor.

3.1.3.5 Structural Response

The original DBE or SSE seismic analysis FRS at Kewaunee are based on simple dynamic
models and soil springs, with peak input ground acceleration of 0.12g. The IPEEE seismic
motion of interest for the SPRA is well in excess of the design bash PGA. Given the
availability of advanced soil-structure interaction (SSI) analysis techniques, it is expected that
the effects of radiation damping in the soil and kinematic interaction would result in floor
response spectra that would be more realistic. Although this was considered, the cost of this
benefit was determined to exceed the value, given the relatively low seismic hazard for this site.
Therefore, the original building models and soil springs were used to generate amplified floor
response spectra for the IPEEE SPRA study. The FRS are considered conservative. The
original model is based on three-dimensional lumped mass models with elastic half-space springs
to represent the soil properties. Soil damping is assumed to be 5% of critical damping.

Uniform hazard spectra are used for the seismic input. In accordance with the provisions of
NUREG-1407, the median shape for the 10,000 year return period as provided by the Lawrence
Livermore National Laboratory Eastern Seismicity Report (Reference 16) is used for ihis study.
Structural damping for all mod-js is set to 7% in accordance with the recommendation of EPRI
NP-6041.

3.1.3.6 Soil Properties and Soil Failure Analysis

NUREG 1407 specifically requires the consideration of soil failure effects in the seismic IPEEE.
Soil failure effects are considered from two perspectives: 1) soil liquefaction potential; and, 2)
differential soil displacements under seismic conditions, as an input to buried component
fragilities.

The stratigraphy of Kewaunee consists of alternating layers of heavily overconsoUdated glacial
till and glacial lacustrine deposits underlain by very dense glacial outwash overlying dolomite
bedrock. The glacial till and glacial lacustrine deposits consist of a clay matrix with varying
amounts of sand and gravel included The outwash consists of relatively clean sand and gravel.

In the Dames & Moore report (Reference 9), a shear wave geophysical refraction survey was
conducted across the site, which indicates that the shear wave velocities of the glacial deposits
and the bedrock are 2,500 fps and 11,500 fps, respectively. GEI estimates the shear wave
velocities of the glacial clays and the outwash using empirical relationships by Hardin (Reference
17) and by Ohta and Goto (Reference 18), which range from 500 fps near the surface to 1050
fps at a depth of 62.5 ft. for the glacial clay. The outwash estimated shear wave v e r i t y ranges
from 1000 to 1300 fps bas xj on the Hardin and Ohta, et al, empirical relationship, respectively.
Based on these considerations, it is GETs opinion that the actual shear wave velocities are
bounded by the results obtained using the empirical correlations and those of the shear wave
velocity survey. The soil failure analyses were conducted for both sets of shear wave velocities.
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The empirically obtained values are referred to as the stiff soil profile, and the geophysical
survey results as the very stiff soil profile.

The results of the soil failure evaluation are provided in Section 3.1.4.2.

3.1.4 Evaluation of Component Fragilities and Failure Modes

The development of fragility values for equipment and structures in the Kewaunee SPRA
proceeded through a three phase process: 1) component screening; 2) simplified fragility
analysis; and, 3) detailed fragility analysis. This three phase consideration of the seismic
ruggedness of plant equipment and structures efficiently concentrates attention on those items
most significant to the overall assessment of seismic risk.

The potential for seismic interaction hazards results in specific seismic initiators within the
system logic model. Thus the individual component fragilities represent the inherent seismic
ruggedness of the components, independent of any seismic interaction hazards. The fragility of
the interaction hazard, such as a masonry block wall, is applied to the hazard as an independent
component with system logic linking the failure of the hazard to the failure of the affected
components.

3.1.4.1 Component Screening

During the detailed plant walkdowns, the SRT engineers assigned a screening value to every
component in the SPRA. EPRI NP-6G41 supplied the framework for the screening decision
making. Although the seismic margin procedure characterizes seismic ruggedness in terms cf
HCLPF level, the direct relationship between the HCLPF and median capacity supports the use

f EPRI NP-6041 in performing SPRA component fragility screening. Followup anchorage
alysis verified inclusion at either the screening level, or produced a fragility value for

individual components based upon anchorage capacity.

Application of the screening guidelines to SPRA items resulted in the following categories based
on peak spectral acceleration capacity:

• Screened out at the 1.2g HCLPF screening level;
• Screened out at the 0.8g HCLPF screening level, but does not meet the 1.2g criterion
• Does not meet the 0.8g HCLPF screening criterion, but the item is also in the A-46

program and meets design basis.
• Docs not meet the 0.8g HCLPF screening criterion, and the item is not in the A-46

program.

Based on the results of the walkdowns, the project selected the first screening column in
Table 2-3 of EPRI s'P-6041 for the Kewaunee SPRA. All components meeting this screening
level are screened out. and the balance are explicitly considered within the SPRA. As discussed
below, a single surrogate element in the SPRA represents the aggregate effect of the screened
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out components. Engineering evaluations of anchorage capacities either validated the screening
selection, or provided a simplified fragility value (second phase) on a component by component
basis.

The Surrogate Element

The SPRA includes a single surrogate element representing the conservanve capacity of the
weakest component screened out. The surrogate element appears as a basic event in each system
with failure leading directly to system failure. The median capacity of the .arrogate element
translates the EPRI NP-6041 spectral acceleration of 0.8g iron a HCLPF to a median fragility
expressed as PGA. The median capacity of the surrogate element computes as a direct function
of the site ground spectral shape, which for the IPF.F.H is the median spectral shape with a
10,000 year return period provided in NUREG/CR-5250. Ths use of the Kewaunee ground
spectral shape resulted in a median capacity of 0.64g for the sunogate element. Following the
recommendations of Drs. Kennedy and Reed (Reference 19), '.he surrogate element has an
associated combined uncertainty (/3C) of 0.3.

3.1.4.2 Fragility Analysis Results

The Kewaunee SPRA implements the concept of simplified fragility analysis as a means to
bridge the gap between the summary level of the screening methodology and detailed fragility
analysis. This approach improves on the use of industry generic fragilities by including plant
specific analysis in the determination of component median seismic capacity values.

Simplified fragility analysis concentrates on determining the median seismic capacity taking
actual plant specific conditions into consideration. All simplified fragilities use the same value
for the combined variability (/3C) = 0.46. Techniques used in simplified fragility analysis
include:

• Detailed anchorage analysis;
• Factoring analysis;
• USI A-46 equivalency analysis; and,
• Detailed stress analysis.

Anchorage considerations rely heavily on the availability of detailed and bounding analyses
performed for components also within the USI A-46 examination program. For cases in which
the USI A 46 results are not available, the SPRA capacity assures that components minimally
meet the USI A-46 requirements using equivalency analysis. The SPRA treats the USI A-46
values as equivalent to a HCLPF for purposes of estimating the median capacity.

Factoring analysis converts available design analysis results to median capacity values
substituting the IPEEE in-structure floor spectra for the existing design spectra as applicable.
Factoring separates out the seismic component from other design loads, such as dead load and
live load, following (he methodology outlined in EPRI NP-6041.

3-19

Enclosure - Q&A to Attachment 1 Volume 05 (Section 3.0) Page 92 of 415



The availability of IPEEE in-structure floor spectra makes the simplified fragility analysis
concept a productive intermediate step for this SPRA. Component capacity values come from
one of the following sources:

1. Available calculations, or reports of previous seismic analysis;
2. Detailed anchorage analysis performed for the SPRA floor spectra;
3. Generic Equipment Ruggedness Spectra (used for relays);
4. Application of the lower EPRI NP-6041 screening lane (0.8g); or,
5. Equivalency to the minimum GIP demand (A-46 components only).

Estimated Uncertainty for Simplified Fragility Analysis

The estimated fragilities couple an estimated median capacity (A,,,) with an estimated logarithmic
standard deviation, /?c, accounting for both randomness (/JR) and uncertainty (jSy). Examination
of east coast earthquake records suggest that an adjustment to the commonly selected value for
0C would be appropriate to account for a higher degree of variability in the peaks and valleys.
This examination suggests that a more appropriate value for the /?R associated with the
randomness of the peaks and valleys of seismic records is 0.29. This consideration results in
the selection of # c = 0.46 for use with all but the detailed fragilities.

Mechanical and Electrical Equipment

Tables 3-3 and 3-4 provide the equipment and components considered in the SPRA. The
equipment was walked down during a two week pre-walkdown in March of 1992. Final
walkdowns were performed during a three week period in March and April of 1993. For the
final walkdown, two SRTs participated during the first week and were comprised of Dr. R. P.
Kennedy of RPK Consulting, Dr. J. D. Stevenson and W. Djordjevic of Stevenson &
Associates, and P. Finnemore of WPSC. One SRT comprised of W. Djordjevic and P.
Finnemore conducted the final two weeks of the walkdown.

The purpose of the walkdowns was to conduct a combined A-46 and IPEEE (screening)
waikdown. As noted previously, ?.!' uon A-46 items were treated as if they were A-46 items;
therefore, complete SEWS exist for each of them as well.

All equipment was screened using the first column in Table 2-3 in EPRJ Report NP-6041. The
screening approach uses the experience gained in performing seismic margin assessments
(SMAs) to screen components out of a SPRA. Meeting the caveats for these components
ensures that they may be represented by a surrogate element with a median peak _. percent
damped spectral acceleration capacity of 1.2g - which is equivalent to 0.64g PGA - .vith a
combined logarithmic standard deviation, /3C, value of 0.30.

Items that were not screened out at the 0.64g PGA value were: evaluated in detail to detennine
their specific seismic fragility. Section 3.1.4.3 discusses detailed fragilities.
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Relays

The clarifying note in Table 3.1 of NUREG-1407 classifies the Kewaunee plant as a
focused-scope review for the purposes of performing relay chatter evaluation. Since the plant
is included in the USI A-46 program, relays were evaluated in accordance with Section 6 of the
GIP. A focused scope plant that is an A-46 plant thus needs only to conduct a "bad actor" relay
review (see Reference 30 for list of bad actor relays) if such bad actors were found in the USI
A-46 scope of review.

The USI A-46 review found 12 installations of the Westinghouse, Model SC relay in the 4160V
switchgear. (Relays in Breakers 502 to 508 and 604 to 609.) The scope of the bad actor review
was expanded to include the IPEEE equipment and no additional bad actor relays were
identified.

WPS initiated Engineering Support Request (ESR) 94-005 proposing outright replacement of the
12 Westinghouse relays, or alternatively, a reworking of the system circuitry to exclude the
Westinghouse relays after the emergency AC power system is initiated. As such, further
consideration of the relay capacities in the SPRA model is not required. Details of the
recommended solutions will be provided at a later date in the USI A-46 submittal.

Masonry Block Walls

The availability of recent detailed calculations for masonry block walls developed under the IEB
80-11 program provided a ready reference for the determination of estimated fragilities.
Conservatively, the block walls were assigned a HCLPF84 capacity equal to the design basis
peak ground acceleration. This value was then factored in accordance with the guidance in
Reference 18 to obtain a median capacity with in associated /3C = 0.46.

For the diesel generator day tank enclosures, which are formed with masonry block walls on
three sides abutti;;? a rear reinforced concrete wall, a HCLPF84 value was calculated using the
Conservative Deterministic Failure Margin (CDFM) methodology of EPRI NP-6041. The
median capacity for this enclosure is 3.22g PGA with a /3C = 0.46.

Building Structures

The structures for the Kewaunee site considered in the SPRA are the reactor, auxiliary, and
turbine buildings which are all founded on a single shallow mat foundation. The site is
underlain by glacial till and lacustrine deposits as discussed in Section 3.1.3.6. These buildings
are Category I structures except for the turbine building and the steel frame over the spent fuel
handling area in the auxiliary building which are designated as Category III* structures. Specific
areas of the turbine building mezzanine (battery rooms) and Administration building basement
(diesel generator rooms) are also classified as Category I. Category m* indicates that the
structure is not directly related to reactor operation or containment; however, it is designed to
Class II seismic loads as prescribed by the 1967 Edition of the Uniform Building Code for Zone
1 areas (0.025g for K = 1.0).
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All structures are screened using the first column in Table 2-3 in EPRINP-6041. The screening
approach uses the experience gained in performing seismic margin assessments (SMAs) to screen
components out of a SPRA. Meeting the caveats for these structures ensures that the structures
may be represented by a surrogate element with a median peak 5-percent damped spectral
acceleration capacity of 1 2g with a combined logarithmic standard deviation, /3C, value of 0.30.

All caveats of Table 2-3 were dispositioned, including: the free standing steel containment's base
mat shear keying, separations between structures, reinforcement detailing, and penetrations,
including associated requisite piping flexibility. It was found that the steel structure over the
spent fuel pool area and the turbine building have been designed to forces corresponding to the
DBE ground response spectra (0.12g PGA). As such, they are also screened out of the SPRA.

The structures listed below are represented by the surrogate element in the SPRA with a median
peak capacity of 1.2g, 5-percent damped spectral acceleration (which is equivalent to 0.64g
PGA) with a composite logarithmic standard deviation, 0C value of 0.30.

• Containment vessel (including the internal structures)
• Administration building basement (diesel generator rooms)
• Shield building
• Screenhouse building
• Screenhouse tunnel
• Turbine building mezzanine (battery rooms)
• Technical Support Center (basement)

Reactor Vessel Internals and Control Rod Drive Housing and Mechanisms

The reactor vesse' internals simplified fragility analysis also applies factoring analysis using the
results of the original stress analysis reported in the USAR. All of the vessel internals have
median capacities in excess of the surrogate element capacity. Specific components evaluated
as listed in the USAR are:

Upper Core Barrel, Upper Core Plate, Rod Control Cluster Guide Tubes, Fuel Assembly
Thimbles, Lower Core Barrel, Barrel Flange, Fuel Assembly Top and Bottom Nozzle Plates,
Upper Support Columns, Lower Radial Support.

The control rod drive housing has a lateral seismic support (Reference 20) and may thus be
screened out and assigned ihe surrogate element capacity according io Table 2-4 of EPRI
NP-6041.

Soil Failure Analysis and Buried Piping

Soil stability and seismic displacements, both transient and permanent, along with permanent
settlements were investigated for the Kewaunee site.

Due to the high factor of safety, the evaluations were conducted at 0.7g PGA using the SHAKE
(Reference 21) computer program. The intake and discharge piping were also evaluated for the
imposed displacements and settlements at 0.7g PGA.
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Liquefaction

The results of the liquefaction stability analyses conducted for the power olock and for the
screenhouse structure give lactors of safety equal to 9.1 and 2.0, respectively. These results
indicate that a liquefaction instability failure of the critical structures at Kewaunee is very
unlikely regardless of the earthquake magnitude or the value of PGA.

In addition, empirical correlations are used to assess the likelihood of significant pore pressure
build-up in the soils. The results indicated that the likelihood of 100 % pore pressure
development is remote, even for a peak ground acceleration of 0.7g. This is true for both the
stiff and very stiff soil properties.

Transient and Permanent Horizontal Displacements and Settlements

The maximum transient horizontal displacements calculated at the ground surface for a PGA
of 0.7g are 1.2 inches for the stiff soil profile and 0.16 inch for the very stiff soil profile. The
differential displacement between a building and the surrounding ground can be conservatively
taken to be uniformly distributed over a distance of about 25 feet from the foundation.

The permanent horizontal displacements for a PGA of 0.7g are estimated to be 0.14 inch for the
stiff soil profile and about 0.5 inch for the very stiff soil profile. The differential displacement
between the screenhouse and the intake crib approximately 1600 feet from the shoreline was
evaluated.

The maximum calculated settlements at the ground surface range from 0.75 inch to less than 0.2
inch at 0.7g peak ground acceleration for the stiff and very stiff soil profiles, respectively.

Differential settlements can be expected within the foundation imprint of any one building and
within the areas between buildings due to natural variability of the compressibility for the soil
deposits. These can be taken equal to 50% of the total settlements and can be taken to occur
over a distance of about 25 feet for structures on individual spread footings and for the areas
between buildings. For structures founded on a continuous mat foundation, the differential
displacement can be taken to occur over a distance of about 50 feet.

Differential settlements can also be expected between any one building and the ground and
between adjacent buildings, such as those within the power block, due to the different
thicknesses of the soil strata beneath the various structures and beneath the ground surface.
Those between a building and the surrounding ground occur over a distance of only a few feet.
The distance over which the differential settlements between adjacent buildings occurs is
dependent on the interaction of the foundation mat with the foundation soil and can occur
abruptly at construction or expansion joints between or within the buildings.

Buried Piping From Screenhouse and Intake Crib

The SPRA considers the influence of the displacements and settlements for the fragility analysis
of intake and discharge piping from the screenhouse building and intake crib. At the imposed
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0.7g PGA, the aforementioned stsel and concrete piping do not exceed normal design
allowables; thus, the buried piping is screened out of the SPRA and conservatively represented
by the surrogate element.

Evaluation of Supporting Component Capacities

Piping

Piping was reviewed throughout the plant as part of the SPRA walkdown. All safety-related
piping was re-evaluated using modern dynamic analysis procedures as part of the IEB 79-14
program. It was verified that no reliance on other than seismically designed piping systems was
considered in the SPRA model.

Train A of the Service Water System was walked down from end to end to identify any
anomalies as discussed in Section 3.1.3.3 during the first week in April, 1994. No design
anomalies were found during this system walkdown.

The piping is represented by the surrogate element in the SPRA with a median peak capacity of
1.2g, 5-percent damped spectral acceleration (which is equivalent to 0.64g PGA) with a
composite logarithmic standard deviation of 0.30.

Small bore piping was also reviewed during the walkdowns to consider any interaction effects
that could result from such piping, for example, falling (collapsing) on equipment modeled in
the SPRA. It was observed that piping supports would support more than three times an
estimated dead weight and that support spacing was within two times that recommended by the
ASME B.31.1 code for piping. Therefore, this issue is considered resolved and small bore
piping may be considered to have the same capacity as the seismically designed large bore
piping.

HVAC

Ducting in all areas of the plant was reviewed with particular attention given to containment
systems, and those in the control room and battery rooms. In general, the smaller size ducting
is supported by sheet metal straps secured to the ceiling by expansion anchors. Larger duct
cross-sections are supported by rod trapeze hangers anchored by Phillips shells. In containment,
the ducts are supported off the steel containment shell by braced cantilever brackets. The duct
is circular in cross section and attached to the brackets by large threaded hoops.

The duct is supjxmed in accordance with Sheet Metal and Air Conditioning National Association
(SMACNA) (Reference 22) spacing rules, and the anchorage vertical capacities exceed three
times dead weight. The ducting is represented by the surrogate element in the SPRA with a
median peak capacity of 1.2g, 5-percent damped spectral acceleration (which is equivalent to
().64g PGA) with a composite logarithmic standard deviation of 0.30.
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Electrical Raceways

The electrical raceways were walked down as part of the USI A-46 effort. All areas of the plant
were surveyed and inspected against inclusion rules and caveats for raceways such as maximum
spans, missing or broken hardware, and good design practices as presented in the GIP,
Section 8. The results are documented in Plant Area Summary Sheets and will be presented at
a later date in the USI A-46 submittal. In addition, bounding and representative supports were
selected for structural and seismic evaluations called Limited Analytic Reviews. (LAR). The
LAR evaluations check dead load stresses, ductility, and vertical capacity.

No anomalies were found during the plant tour of the raceway systems. The LAR evaluations
resulted in no outliers. In conclusion, the electrical raceways are represented by the surrogate
element in the SPRA with a median peak capacity of 1.2g, 5-percent damped spectral
acceleration (which is equivalent to 0.64g PGA ) with a composite logarithmic standard deviation
of 0.30.

Seismically Induced Loss of Coolant Accidents

Figure 3-3 presents the relationship between increasing seismic levels, and the conditional
probability of a small and medium break loss of coolant accidents. The data comes directly
from NUREG/CR-4840 (Reference 24) and is included in the SPRA model.

3.1.4.3 Detailed Fragilities

Residual heat removal (RHR) heat exchanger A and B fragility is 0.63g PGA which is slightly
less than the surrogate fragility. All detailed fragilities for other base mounted equipment exceed
the surrogate fragility of 0.64g PGA.

Other components that require corrective action are screened at the surrogate level. These
components are presented in summary on Table 3-4 and will be presented in detail at a later date
in the USI A 46 submittal.

3.1.5 Analysis of Plant Systems and Sequences

The analysis of plant systems and sequences section is broken down into four sub-sections and
is organized so that each sub-section discusses a step in the quantification process. The four
sub-sections are as follows: seismic initiating events, seismic event trees, seismic fault trees, and
seismic risk quantification and results including sensitivity analyses.
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3.1.5.1 Seismically Induced Initiating Event Analysis

NUREG/CR-4840 recommends that the following events establish the basis for the seismic
initiating event categories.

• Reactor Vessel Rupture

• LOCAs - Large, Medium, and Small

• Transients

In addition NUREG/CR-4840 recommends that any site specific failures that could result in an
initiating event should be considered. In order to properly account for all possible site specific
initiators the following analysis methodology is employed:

a. The structures and equipment that should be used to determine the plant status
following a seismic event are uetermined.

b. Given the failure of each of the items listed in step a, the plant status following a
given earthquake is defined. Failures with similar results are grouped together (i .e.
components whose failures resulted in a large LOCA are grouped into one "family").

c. Fragility data representing each component "family" is developed.

d. An event tree is then developed which contains, as its first node, the Kewaunee site
specific seismic hazard analysis. The remaining top event nodes represent the
structure and component "families" identified in steps a and b, which were developed
to describe the plant status after an earthquake.

The items chosen in step a are plant specific, including major buildings and structures, RCS
equipment and supports, switchyard ceramic insulators, and other plant specific items identified
during the seismic walkdown. In addition, any other plant specific components the analyst
determined to be capable of causing an initiating event are considered.

The structures and equipment that are used to define the seismically induced initiating events for
the Kewaunee SPRA include:

Structures - Containment building, turbine building, auxiliary building, screenhouse.
technical support center, reactor pressure vessel supports, steam generator supports.
pressuri7er supports, reactor coolant pump supports, reactor coolant system piping, and
secondary piping and supports.

Equipment - Reactor pressure vessel, steam generators, pressurizer, reactor coolant pumps,
control rod drive mechanism, and switchyard ceramic insulators.
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It should be noted that the above list is not exhaustive, but rather includes a list of equipment
and structures that would lead to initiating events considered to be "worst case" events. For
example, failure of the containment shell structure is assumed to result in total collapse of the
containment in such a way as to rupture the reactor pressure vessel; hence direct core damage
with loss of containment is assumed.

From the above identified items, twelve failure groups are defined. The following paragraphs
are a compilation and definition of these failure groups. The equipment and/or structures, along
with their individual and combined fragilities, considered in these failure nodes are listed in
Tables 3-2 and 3-3.

(1) CONTAINMENT OR STEAM GENERATOR FAILURE - (CSF)

Containment structural failure is assumed to be a function of either the containment rebar
or soil pressure fragilities. Failure is assumed to b-j structural collapse of the containment
building. Damage to the RCS and the core cooling systems due to the containment
collapse is hypothesized.

Steam generator (SG) integrity is assumed to be a function of the fragility of the SG and
its supports. Both SGs are assumed to fail in such a way as to sever both RCS and
secondary side piping (outside of containment).

Thus, either of these failures is assumed to cause direct seismicaiiy induced core damage
with containment breech.

(2) REACTOR VESSEL, RCS PIPING FAILURE, OR BUILDING FAILURE" - (RVB)

This failure is assumed to be a function of the fragility of the reactor pressure vessel
(RPV), the RPV supports, the RCS piping, and any building failures that could render
systems within the failed building unavailable. RPV or RPV support failure is assumed
to lead to a vessel position that could not guarantee core cooling. RCS piping failure is
assumed to be double guillotine breaks in all loops at a point that precludes emergency core
cooling.

The building failures of major concern are the turbine building, auxiliary building, and the
screenhouse. Failure of the screenhouse disables the SW System and thus, all of the
systems that the SW System supports would consequently fail. Failure of the turbine and
auxiliary buildings are assumed to fail all systems housed within these buildings. Examples
of systems that are assumed to fail include the RHR System, diesel generators, AFW
System, and it is assumed that this failure mode would sever all wires running through the
failed huikiings which would result in a loss of all power and indication.

In cither case, since the core cooling function is not guaranteed, this failure is
conservatively assumed to lead to direct core damage; no direct damage to the containment
is assumed.
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(3) OFF-SITE POWER FAILURE - (OSP)

Off-site power availability is assumed to be a function of the switchyard ceramic insulators.
Failure of these insulators is assumed to lead to a complete and unrecoverable loss of
off site power. Since the ceramic insulators have a very low seismic tolerance, any
seismic activity that generates a seismically induced initiating event, will also result in the
failure of the ceramic insulators and thus an unrecoverable loss of off-site power. Any
seismic activity that does not cause a failure of the ceramic insulators, is assumed to be of
such a small magnitude that it does not generate any other seismic initiating event and is
therefore encompassed by the IPE. Therefore, the only structures or components
considered in this node are the ceramic insulators. It should be noted that no credit is
taken or assumed for off-site power recovery and that there is a strong reliance on the
on-site AC Power System and components.

(4) AC POWER (ACP)

This failure is assumed to be a function of the combined fragilities for vital AC Power
System components. The components considered include cable trays, switchgear and diesel
generators. Equipment related to the diesel generator operation such as fuse panels,
control cabinets, sequencer panels, fuel oil day tanks and fuel oil storage tanks were also
included.

(5) SERVICE WATER SYSTEM (SWS)

This failure is assumed to be a function of the combined fragilities for the SW System.
The components considered include air operated valves, check valves, motor control
centers, motor valves, piping and pumps.

(6) DC POWER (DCP)

This failure is assumed to be a function of the combined fragilities for vital DC Power
System components. The components considered include batteries, battery chargers,
battery racks, cable trays, motor control centers, distribution cabinets and fuse panels.

(7) RCS COMPONENT FAILURE - (RCF)

This failure is assumed to be a function of the pressurizer, the pressurizer supports, the
reactoi coolant pump and supports. The failure of any of these components is assumed to
lead to a large break (Pipe ID > 6") LOCA event. Neither emergency core cooling nor
containment cooling functions are compromised as a direct result of these failures.

(S) CONTROL ROD INSERTION FAILURE - (ROD)

The ability to insert the control rods is assumed to be a function of the control rod drive
mechanism fragility, as well as the fragilities of the reactor core upper internals, and the
lower internals i.e., core barrel and thermal shield. All of these seismically induced
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failures are postulated to fail in such a way as to either disable the control rod drive
mechanism, or physically prevent rod insertion.

(9) MEDIUM PRIMARY PIPE BREAK - (MPB)

This category of initiating events are based on failure of reactor coolant pipes and pipe
combinations leading to medium break LOCA (3" < Pipe ID < 6"). NUREG/CR-4840
presents a statistical distribution (Figure 3-5), which is used to estimate the medium break
LOCA initiating event in the Kewaunee SPRA. The use of this input to the SPRA
precludes the need to model a surrogate element for medium breaks.

(10) SMALL PRIMARY PIPE BREAK - (SPB)

This category of initiating events are based on failure of reactor coolant pipes and pipe
combinations leading to small break LOCA (1.5" < Pipe ID < 3"). NUREG/CR-4840
presents a statistical distribution (Figure 3-5), which is used to estimate the small break
LOCA initiating event in the Kewaunee SPRA. The use of this input to the SPRA
precludes the need to model a surrogate element for small pipe breaks.

(11) REACTOR COOLANT PUMP SEAL LOCA (SEAL)

Loss of RCS integrity is a functional failure that could result in a loss of coolant accident
LOCA. Some of these failures were considered in nodes RVB, RCF, MPB and SPB. A
small break LOCA could result from the failure of the RXCP seals. This failure is
assumed to be a function of the fragility of the pump seals.

In addition, the RXCPs are assumed to fail in such a way as to damage the seals on both
pumps. The resultant leakage is assumed to be equivalent to that required for small LOCA
classification.

(i 2) SECONDARY SIDE PIPE BREAK - (SSP)

The integrity of the secondary side piping is assumed to be a function of the fragility of
the secondary side piping and its supports. Failure is assumed to lead to a steam line or
feed line break. It is assumed that both SGs will be affected.

After the above equipment and structures are clearly defined, construction of the SPRA initiating
event tree begins. There are several important rules that were followed while creating the SPRA
initiating event trees. It is important that a proper hierarchy among the initiating events is
developed. The order of the hierarchy is defined such that, if one initiating event occurs, the
occurrence of other initiating events further down the hierarchy are of no significance in terms
of plant response. Thus, for example, if a large break LOCA occurs, we are not concerned if
a small break LOCA or transient occurs as the plant's response requirements are dictated by the
need to mitigate the large break LOCA.
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Implicit in the defined hierarchy of the set of initiating events is the requirement that the basic
events that define an initiating event cannot occur in the accident sequences corresponding to
initiating events lower in the hierarchy. For example, loss of offsite power can occur as a basic
event in any of the LOCA sequences, but not vice versa. Tne hierarchy used in the development
of the Kewaunee seismic PRA is presented in Table 3-5.

The SPRA initiating event tree can be found in Figure 3-4. Once the SPRA initiating event tree
is completed, the individual sequences of the event tree are then converted into logic equations
that represent the seismically induced initiating events. Each end state of this event tree
represents an initiating event category. The following five initiating event end states are not
resolved at this stage of the quantification. The sequence logic equations that represent these
end states are used as the initial input into the sequence analysis as described in Section 3.1.5.2.

SLSP - Loss of Off site Power
SSLB - Steam Line Break
SSLO - Small LOCA
SMLO - Medium LOCA
SLLO - Large LOCA

There are six end states from the SPRA event tree that are not quantified beyond the SPRA
initiating event tree. These end states are:

• CSF - Containment or steam generator catastrophic failure
• RVB - Reactor vessel or Reactor Coolant System piping or buildings catastrophic

failure
• ACP - AC power catastrophic failure
• SWS - Service Water System catastrophic failure
• DCP - DC power catastrophic failure
• RDF - Control rod insertion failure

The first end state in the above list represents core damage with a failed containment.
Therefore, for this end state there is a direct prih for fission products to the atmosphere.

Since it is assumed, in this analysis, that any seismic activity results in an unrecoverable loss
of o'T site power, the endstate STRS is not quantified. The end state STRS represents a transient
with off site power available.

3.1.5.2 Seismic Event Tree Analysis

Once the seismic initiators are defined, the seismic event trees are created from the applicable
IPE event trees. To take advantage of the work done in the IPE, the foundation for the seismic-
event trees are the Level 1 IPE event trees. In order to differentiate between the normal and
seismic Level 1 IPE event and fault trees, a naming convention for the seismic trees was
developed. The seismic event trees are identified by a "S" prefix added to the internal event
names, the seismic top event fault trees are identified by a "SX" prefix added to the internal
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event name, and the seismic support system fault trees are identified by a "X" suffix added to
the internal event names. The X" suffix is also used to designate internal event fault trees in
which it is necessary to add seismic failures. This was due to the fault tree structure or when
basic assumptions are different in the SPRA versus the IPE.

Since the seismic failure probability associated with the ceramic insulators is high, all of the
event trees are constructed and quantified assuming off-site power is not available. As can be
seen in Figure 3-4, the third top event node OSP in the SPRA initiating event tree is the failure
of the ceramic insulators. It can also be seen that the only endstate that does not occur after the
failure of the ceramic insulators is the first endstate (STRS), which represents a transient
initiating event with off-site AC power. Therefore, since this initiating event requires the
availability of off-site power it is not included in the seismic analysis.

The second global assumption needed during event tree construction is that the instrument air
system is unavailable after a seismic event. Since a portion of the instrument air system is
non-seismic class I, the entire instrument air system is assumed to fail during a seismic event.
As a result of this assumption, several top event and support systems are removed from the
SPR\ analysis. The most visible system to be removed, at the sequence level, are the
pressurizer PORVs. Therefore, the ability for primary bleed and feed is lost. The steam
generator PORVs are not removed from the seismic analysis because they have a seismically
qualified air supply. This supply is a seismically qualified accumulator system that is used to
actuate the PORVs in a loss of instrument air scenario. Therefore, the steam generator PORVs
arc available during and after a seismic event to provide secondary depressurization.

The results from the seismic initiating events analysis determine that there are five events that
need to be quantified for the seismic analysis. These events included large break LOCA,
medium break LOCA, small break LOCA, steam line break, and loss of off-site power.

As a result of the above discussion, it is necessary to make several changes to the Level 1 IPE
event trees to transform them into seismic event trees. The following is an event tree by event
tree description of the changes:

• Seismic Large LQCA (SLLO)

The seismic iarge LOCA (SLLO) event tree is presented on Figure 3-5. The major
assumptions included in the IPE event tree are the same for the seismic event tree. As
previously discussed, support systems such as AC power, DC power, and SW are removed
from the system level analysis and placed into the sequence level analysis as shown on ihe
seismic initiating event tree (Figure 3-6). For the large break LOCA event tree, two other
support systems, CCW and the RPS are quantified at the sequence level. It is assumed that
the failure of either CCW or RPS leads to core damage.
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Seismic Medium LQCA (SMLO)

The seismic medium LOCA (SMLO) event tree is presented on Figure 3-6. One major
assumption changes as compared to the IPE event tree. Top event OMO is removed. This
node represents the Main Feedwater System, which is assumed to be lost as a result of the
loss of off-site power due to the seismic initiator. Support system modeling discussed for
the large LOCA event tree also applies here. An additional top event (RST) is included
and represents the failure of the refueling water storage tank. Failure of RST is assumed
to lead to core damage.

Seismic Small LOCA (SSLO)

The seismic small LOCA (SSLO) event tree is presented on Figure 3-7. Three major
assumptions changed as compared to the IPE event tree.

1. Top event OMO is removed. This node represents the Main Feedwater System,
which is assumed to be lost as a result of the loss of off-site power due to the seismic
initiator.

2. Top event OBI is removed. This node represents the operator action and the
associated hardware necessary for primary bleed and feed. This node was removed
because of the loss of instrument air, which is assumed tc fail due to the seismic
initiator.

3. Top event ESI is removed. This node represents the operator action and the
associated hardware necessary to cool down and depressurize the RCS for charging
flow. This node like the OBI node is dependent on instrument air for success and
is removed for the same reason.

Support system modeling including the refueling water storage tank (RST) discussed for
the medium LOCA event tree also applies here.

Seismic Loss of Off Site Power (SLSP)

The loss of off-site power on all SPRA event trees is accounted for in the quantification
of the event trees through the choice of mitigating systems. Any system dependent on
off-site power was eliminated from the event tree when the seismic event tree logic was
constructed. The value for seismic fragility for loss of off-site power is based on values
used in recent PRA evaluations based on a discussion with Dr. R. P. Kennedy
(Reference 25).

The seismic loss of off site power (SLSP) event tree is presented on Figure 3-8. Two
major assumptions change as compared to the IPE event tree.

I. Top event OSP is removed. This node represents the availability of on site power.
This is addressed in the seismic initialing event tree node ACP (Figure 3-2).
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2. Top events OBI and HR1 are removed. The OBI node represents the operator action
and the associated hardware necessary for primary bleed and feed. This node is
removed because of the loss of instrument air, which is assumed to fail due to the
seismic event. Node HR1 is only addressed after the success of OBI. Since OBI
is assumed to fail, HR1 does not need to be addressed.

Support system modeling discussed for the large LOCA event tree also apply here.

• Steam Line Break (SSLB)

The seismic steam line break (SSLB) event tree is presented on Figure 3-9. Two major
assumptions changed as compared to the IPE event tree.

1. Top events OM1 and OB4 are removed. These nodes are the same as OMO and OBI
previously described and are removed for the same reasons.

2. Top event HR1 is removed. This node represents the high pressure safety injection
lined up in the recirculation mode. This node is only addressed after the success of
OB4. Since OB4 is assumed to fail, HR1 does not need to be addressed.

Support system modeling discussed for the large LOCA event tree also applies here.

3.1.5.3 Seismic Fault Tree Analysis

Once the seismic event trees are developed, the seismic fault trees are created. The seismic fault
trees are defined by the seismic event tree top events and those support systems that require a
fault tree. Note that some event tree top events do not require a seismic fault tree since the
event does not model any components that could fail seismically.

The first step in creating the seismic fault trees is to identify which components are adversely
affected by a seismic event. The components expected to experience seismic failures were
identified during the seismic walkdown and are discussed in Section 3.1.4. The list of
components includes system pumps, tanks, valves and electrical equipment. The components
described in Section 3.1.4 are used to construct seismic fault trees for each system of interest.

The selection of components to be modeled is the result of a screening process by which
seismically nigged structures and components are screened out. Using this methodology presents
a special problem in that all failure modes cannot be accurately defined. To account for these
failure modes a surrogate element is modeled. The surrogate element is discussed in Section
3.1.4.1. The surrogate eleme I is intended to represent the conservative capacity for the
weakest component screened out. A surrogate element is modeled as a basic event in each
system fault tree in series with the cutsets for the top event. The results of a seismic
quantification using this methodology are somewhat conservative but has the advantage of
providing added flexibility to evaluate sensitivity.

The seismic fault trees arc then quantified and linked to the corresponding IPE fault trees (e.g..
seismic fault tree SXLR1 is linked to IPE fault tree LR1). By combining these trees toother,
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both seismic and non-seismic failures are considered in the event tree accident sequence
quantification. Thus, the IPE fault tree component random failures, human errors, and test and
maintenance unavailabilities are all considered in the seismic PRA. The fault trees are quantified
in a manner that ensures all seismic events modeled in the SPRA arc present in the final cutsets
used in sequence quantification. Table 3-6 lists the top events and support systems that require
a fault tree.

The seismic fault trees are constructed based upon the following assumptions:

1. In order to remove some of the complexity involved with seismic quantification, it is
assumed that analogous components in close proximity, simultaneously fail with a
probability equal to that of one component. For example, if one pump in a two pump
system seismically fails, its redundant partner fails without a decrease in the failure
probability. This assumption, which is analogous to using a common cause 0 factor of
1.0, conservatively removes train redundancy while simplifying the seismic fault trees.

2. In an attempt to accurately model operator actions, it is assumed that the probability of the
operator failing to perform specific actions is a function of ground motion level. Operator
actions are modeled by a non-lognormal fragility curve by which the conditional probability
of failure as a function of ground motion level is defined in terms of a discrete function.
For low ground motions, up to and including the SSE (0.12g), the operator error rates are
assumed to be the same as those used in the IPE. For ground motions greater than the
SSE, the operator error rates increase in a linear manner to three times the SSE (0.36g).
It is assumed that the operator error rates would increase by a factor of ten at three times
the SSE. Operator actions performed at ground motions greater than 0.36g are
conservatively assumed to fail (failure probability of 1.0).

3. Systems not classified as Seismic Class I are conservatively assumed to fail at any seismic
activity level. That is, the failure probability is 1.0. This assumption applies to the loss
of the station and instrument air system, which in turn removes all pressurizer PORVs and
therefore, the possibility for bleed and feed operations. Like the Station and Instrument
Air System, the Feedwater and Condensate Systems are also not Seismic Class I. Because
of this assumption, it is convenient to remove top events that either rely on instrument air
or whose success is dependent upon the success of a previous event that depends on
instrument air.

The SW and AFW Systems rely on instrument air. However, the AFW air operated valves
fail to a predetermined position upon loss of instrument air to permit continued operation.
The SW System needs instrument air for automatic backwashing of traveling screens and
pump strainers. This failure is not however, a major contributor to system unavailability
and these components are addressed in the seismic quantification. Thus, failure of the
station and instrument air system does not directly fail the SW and AFW Systems.

4. The condensate storage tank (CST), which supplies water to the AFW pumps, is not
classified as Seismic Class I and is assumed to fail at any seismic activity level. The CST
is therefore removed from the AFW fault trees. With the failure of the CST, the operators
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are required to transfer over to the SW System as the source of water to the AFW pumps.
This operator action was modeled consistent with assumption 2 above.

5. It is assumed that failure of plant structures destroys everything within the structure
confines. The electrical wires that run through structure walls are also sheared. Each
structure failure is assumed to be independent of other structure failures.

6. Failure of off site power is assumed to have a duration of 24 hours. Thus, the diesel
generators have a defined mission time of 24 hours.

7. Seismic failure of the pressurizer safety valves is not modeled since these valves are
normally closed and it is expected that they would fail closed due to seismic activity.

3.1.5.4 Seismic Risk Quantification and Results

This section describes the procedure used to perform the seismic risk quantification and presents
the results of the Kewaunee SPRA and the findings of sensitivity analyses that were performed.

Quantification Procedure

The Kewaunee SPRA is quantified using the SHIP code. SHIP was developed by Jack R.
Benjamin and Associates, Inc. specifically to perform the computations required to estimate
seismic risk.

Input to SHIP includes:

• discretized seismic hazard at a site (i.e., annual probability of exceeding specified
levels of ground motion),

• component (e.g., structure or equipment item) fragility data defmed in terms of the
median capacity and logarithmic standard deviation, which are used in SHIP to define
a lognormal fragility curve,

• component random failure probabilities,

• operator error probabilities, and

• seismic system logic model.

The seismic system logic model is input to SHIP in the form of:

• event tree sequence logic, and/or

• fault tree cutsets.
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The seismic event tree is input for each sequence in terms of the combination of top event
failures and successes. System fault trees are input to SHIP by means of the cutset files
produced by the Westinghouse system analysis software, WONK (Reference 26), which was
also used in the IPE. In the Kewaunee SPRA, SHIP perform, the seismic risk quantification
in three steps.

1. Systems Evaluation - For each top event in the seismic event trees, SHIP evaluates the
corresponding fault tree1 to determine the conditional probability of the top event over a
specified range of ground motions. To solve for the conditional probability of the top
event (for each PGA interval), SHIP uses the SIGPI algorithm (Reference 27). SHIP
combines individual component conditional failure probabilities, according to the system
logic, to determine the system level conditional probability of failure (fragility). This
evaluation is repeated for each ground motion interval to produce a fragility curve for each
system or top event.

2 Event Tree Quantification - In this step, sequence level fragility curves are computed. For
each accident sequence defined in the seismic event tree, SHIP combines the top event
failures and successes according to the sequence logic. This evaluation is performed for
each ground motion interval to produce a sequence level fragility curve. The set of
sequence level fragility curves is combined to produce the plant level or core damage
fragility. The plant fragility curve has the same characteristic shape as the fragility curve
for a component.

3. Risk Quantification - The seismic core damage frequency (CDF) is estimated by combining
the plant level fragility with the mean seismic hazard curve for the site. In addition, the
frequency of each accident sequence is also estimated by combining the site hazard curve
with the sequence fragility.

Figure 3-10 shows the input and output involved in a SHIP application.

Quantification Results

The Kewaunee SPRA is quantified by evaluating the 47 sequences defined in the seismic event
trees (Figures 3-4 through 3-9). Table 3-7 presents the results of the Kewaunee SPRA in terms
of the mean CDF, the plant median capacity and HCLPF level. The Kewaunee plant fragility
provides a measure of the seismic capacity of the plant in terms of the level of earthquake
loading. It is a composite measure of seismic integrity, accounting for the seismic design of
structures and equipment, redundancy in the plant safety system design, and the role of operators
in mitigating an accident. In the following, the SPRA fragility and CDF results are discussed.

'Note in some cases a top event in the event tree may be a single basic event.
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Kewaunee Fragility Results

The seismic capacity of the plant is presented in terms of the:

• plant-level fragility,

• sequence fragility curves, and

• system (or top event) fragility curves.

Plant Fragility - Figure 3-11 shows the Kewaunee plant fragility curve. The plant fragility is
derived from a quantification of the seismic systems logic model, component seismic fragility
data, random failure probabilities, and operator error probabilities. As indicated in Figure 3-11,
the median capacity of the plant is O.38g PGA, which is approximately a factor of three times
the Safe Shutdown Earthquake level of 0.12g.

In the Kewaunee SPRA, the mean plant fragility is calculated. Although an uncertainty analysis
is not performed, an estimate of the plant HCLPF can be made. Assuming the plant fragility
curve is lognormally distributed, the HCLPF corresponds to the ground motion that has a 0.01
conditional probability of failure. (Note, if a full uncertainty analysis was performed, the
HCLPF would correspond to the ground motion level fcr which there is 95 percent confidence
that the probability of failure is 0.05 or lower.) Tabk-- 3-8 summarizes the plant level fragility
at various failure fractions. For Kewaunee the HCLPF is 0.23g. As discussed below, this is
a conservative estimate of the HCLPF, due to the fact that the plant fragility includes the effects
of random (non-seismic) failures and operator actions.

The purpose of a HCLPF is to provide a measure of the seismic structural integrity of structures
and equipment items. As noted in NUREG-1407, the plant HCLPF determined in a SPRA is
different from the result that would be obtained in a seismic margin assessment (SMA). In the
SPRA, random failures and operator actions are included in the quantification of the plant
systems. The contribution of these basic events to the plant fragility is greatest at low ground
motions where the conditional probabilities of failure are small (in the lower tail of the fragility
curve). Therefore, with the addition of random failures and operator errors, the likelihood of
failure at low ground motions is higher. As a result, the conditional probability of failure of
0.01 is reached at a ground motion that is lower than it would otherwise be if only seismic
failures were considered. In order to determine a measure of the plant HCLPF based only on
the seismic structural integrity of the plant, the random failures and operator actions should be
removed from the model. In the Sensitivity Analysis section, the sensitivity of the plant HCLPF
to the random failures and operator errors is considered.
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Sequence Fragility - Figure 3-12 shows the plant fragility with the sequence level fragility
curves for the dominant seismic sequences. Figure 3-13 shows the fragility curves for the
remaining sequences in the seismic event trees. Based on their contribution to the plant fragility,
the following seismic sequences are the primary contributors:

• Failure of the containment structure or the steam generator (SCSF)

• Failure of the emergency AC power system (SACP)

• Failure of the screenhouse, the auxiliary building, turbine building or the reactor
vessel (SRVB)

• Failure of the Service Water System (SSWS)

• Loss of off-site power (SLSP01)

• Failure of emergency DC power system (SDCP)

The sequence fragility curves initially increase and then fall off with increasing ground motion.
This is due to the combination of system (top event) failures and successes that are involved in
a sequence. With increasing ground motion, the probability of a system not failing (success)
decreases from a conditional probability of 1.0 at low ground motions to 0 at high ground
motions.

System (Top Event) Fragility - The fragility of individual plant systems or top events are
presented in terms of system level fragility curves. The following lists the figu"^ ajid
system/top event fragility curves that are presented:

Figure No. Svstems/Top Events

3 14 Charging System (SXCHG), Reactor Protection System (SXRPS), Steam
Line Isolation (SXIS1) Auxiliary Feedwater System (SXAF1, SXAF3),
Service Water System (SXSWS)

3 15 Low Pressure Recirculation (SXLR1, SXLR2, SXLR4), Low Pressure
Injection (SXL11, SXL12,) High Pressure Injection (SXHIO, SXH12,
SXH13), Component Cooling Water (SXCCW)

3 16 Accumulator Injection (SXACC), Emergency AC Power (SXACP), Cool
Down and Depressurization (SXOP1, SXOP2)

3-17 Reactor Vessel and Buildings (SXRVB), Medium Pipe Break (MPB),
Control Rod (SYROD), Small Pipe Break (SPB), Secondary System Pipe
Break (SYSSP), DC Power (SXDCP).

The fragility curves in Figures 3-14 through 3-17 can be used to make comparisons of the
seismic ca, city of individual systems (top events).
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Based on a review of the system fragility curves, the following systems (top events) are ranked
by their contribution to the plant fragility.

• Low pressure recirculation (SXLR1, SXLR2, SXLR4)

• low pressure safety injection (SXL12)

• Auxiliary Feedwater System (SXAF1, SXAF3)

• Charging System (SXCHG)

• Cooldown and depressurization (SXOP1, SXOP2)

• Service Water System (SXSWS)

There are a number of systems whose median capacity is determined by the capacity of the
surrogate component as indicated by the group of fragility curves whose median is 0.64g.

Dominant Events - The following are the dominant basic events/component failures that
contribute to seismic risk:

• Loss of off-site power,

• Surrogate component in the following systems: CSF, RVB, SWS, DCP and ACP,

• Operator Error - failure to shift AFW pumps from CST to SWS.

Kewaunee Seismic Cf *e Damage Frequency Results - All sequences in the Kewaunee SPRA
have been quantified. Table 3-9 lists in rank order, the CDF for each seismic sequence and
their total. Approximately 93 percent of the CDF is determined by 6 accident sequences.
Figure 3-18 shows the contribution of individual accident sequences to the plant seismic CDF.
Table 3-10 summarizes for the dominant sequences the system failures and the important basic
events in these sequences. A discussion of the dominant sequences is provided below.

Sequence SCSF - This sequence corresponds to failure of the containment structure or the SG.
Failure of either of these components leads directly to core damage. These structures were
screened using the first column in EPRI NP 6041, which corresponds approximately to a PGA
HCLPF level of 0.30g. As a result, these structures are modeled by the surrogate component.
The seismic CDF associated with this sequence is 3.6E-06 per year. This is conservative, since
the surrogate component is a conservative representation of the capacity of components at the
Kewaunee plant.

Sequence SSWS - This sequence corresponds to failure of the SW System. Failure of the SW
System is dominated by failure of the intake structure, which is modeled using the surrogate
component. The intake structure was screened based on a HCLPF level of 0.30g. AH other
components in the SW System have median capacities of 0.66g PGA or greater. The seismic
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risk associated with failure of the SW System is 1.99E-06 per year which is conservative, since
the capacity of the SW System is dominated by the surrogate component.

Sequence SRVB - This sequence corresponds to failure of the screenhouse, the auxiliary
building, turbine building or the reactor vessel. Failure of any of these components is assumed
to lead directly to core damage. These structures were screened using the middle column in
EPRI NP-6041, which corresponds approximately to a PGA HCLPF level of 0.3Pg.

As a result, these structures are modeled by the surrogate component. The seismic risk
associated with this sequence is 1.74E-06 per year. This is conservative, since the surrogate
component is a conservative representation of the capacity of the structures at the Kewaunee
plant.

Sequence SI>SP01 This sequence corresponds to the loss of off-site power and failure of the
AFW System. Failure of the AFW System is attributed to failure of the operator to shift A FW
pumps from the CST to SWS and failure of the surrogate element. The seismic risk associated
with this sequence is 1.35E-06 per year.

Sequence SACP - This sequence corresponds to failure of emergency AC power system,
including the diesel generators, and supporting mechanical and electrical equipment. All
components in the AC power system have median capacities of 1.86g PGA or greater. As a
result, failure of AC power is dominated by failure of the surrogate component. The seismic
risk associated with failure of the AC power system is 1.26E-06 per year. This is conservative,
since the system capacity is dominated by the surrogate element.

Sequence SDCP - This sequence corresponds to failure of DC power system, including failure
of the station batteries, battery chargers, cable trays and electrical support equipment. All
components in the DC power system have median capacities of 1.1 Og PGA or greater. As a
result, failure of DC power is dominated by failure of the surrogate component. The seismic
risk associated with failure of the DC power system is 3.48E-07 per year. This is conservative,
since the system capacity is dominated by the surrogate element.

In the Kewaunee SPRA, small, medium and large LOCA events are modeled. As part of the
xvewaunee SPRA, reactor vessel failure and seismically initiated small, medium and large LOCA
events are considered. The frequency of these events is:

LOCA Frequency

Small 2.23E-07/yr
Medium 7.68E-09/yr
Urge 1.77E-07/yr
Reactor Vessel 1.74E-06/yr

Contribution of Ground Motions to Plant Risk - Figure 3-19 shows the relative contribution
of PGA intervals to the seismic CDF. Approximately 76 percent of the CDF is contributed by
PGA values in the range O.25g to 0.65g.
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Sensitivity Analysis

This section presents sensitivity analyses that were performed to examine the importance of
individual factors to the Kewaunee SPRA results. The results of the Kewaunee SPRA, described
in the previous section, are referred to as the Base Case. The results of the sensitivity
evaluation are summarized in Table 3-11. The following sensitivity cases are evaluated:

No.

1

2

3

4

5

6

7

Case

Seismic Hazard Input

Non-Seismic (Random)
Failures and Operator
Errors

Non-Seismic (Random)
Failures

Operator Errors

Surrogate Component

Operator action - Shift
AFW from CST to SWS

Seismic failure of SW
System screens

Description

The Lawrence Livermore National Laboratory
(LLNL) mean seismic hazard curves are used
to estimate the seismic CDF.

The purpose of this sensitivity evaluation is:
1) assess the significance of non-seismic

(random) failures and operator actions in
the SPRA,

2) determine the plant HCLPF based on the
seismic capacity of structures and
equipment.

The purpose of this sensitivity evaluation is to
assess the significance of random failures in
the SPRA independent of other failures.

The purpose of this sensitivity evaluation is to
assess the significance of operator actions in
the SPRA independent of other failures.

The contribution of the surrogate component to
plant risk is determined by increasing the
median capacity of the surrogate to 2.0g.

The contribution of this operator action to
plant risk is determined by assuming that this
action is successful.

The contribution of this component to plant
risk is determined by increasing the medium
capacity for the SW System screens to 3.0g.
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Case 1: Seismic Hazard Input - To consider the sensitivity of the risk results to the seismic
hazard input, the mean LLNL PGA hazard curves are used. The purpose of this evaluation is
to assess the sensitivity of the ranking of the seismic sequences and their relative importance to
plant risk. Since the LLNL mean PGA hazard curves are higher, as compared to the EPRI
hazard, the seismic CDF based on the LLNL hazard is higher (1.15E-05). However, since the
shape of the EPRI and LLNL mean PGA hazard results are not significantly different, the
ranking of seismic sequences and the importance of individual components is the same.

There is one major difference between the EPRI and the LLNL hazard curves that needs to be
addressed. The CDF estimate using the EPRI curve (Figure 3-1) considers ground motion up
to 1 6g PGA whereas the LLNL hazard input (Figure 3-2) examines ground motion up to l.Og
PGA. The error induced by not specifically examining the effect of ground motion greater than
l.Og PGA would result in an estimated CDF of 1.32E-O5, a 15% increase.

Case 2: Random (Non-Seismic) Failures and Operator Errors - This case examines the
contribution of non-seismic failures and operator errors to the assessment of the seismic
structural integrity of the plant and the CDF. To do this the random failure and operator error
probabilities are set to 0.0. By eliminating these basic events, an estimate of the plant HCLPF
based on the seismic integrity of structures and equipment is determined.

Figure 3-20 shows the plant level fragility curves for the Base Case and this case. In this case
the plant HCLPF has increased to 0.26g, a relatively small change. This is attributed to the fact
that random failures and operator errors contribute very little to the plant level fragility at
ground motions less than 0.30g. There is a 10% change in the plant median capacity, from 0.38
to 0.43g PGA. This sensitivity evaluation also resulted in a reordering of sequences. The CDF
for sequences SLSP01 and SACP decreases by 81 % and 31 %, respectively.

The CDF based on seismic failures is 9.27E-06. From this it is concluded that the random
failures and operator error events in the SPRA make a 16% contribution to the plant CDF. The
major contributor is the operator action to align SW System to the AFW pumps.

Case 3: Random (Non-Seismic) Failures - In this case two calculations are made to examine
the contribution of non-seismic failures. The random failure probabilities are increased and then
reduced by an order of magnitude (an overall change of a factor of 100). In the first calculation,
when the random failure probabilities are increased by an order of magnitude, the CDF has
increased by approximately a factor of 2 and the plant median capacity has decreased to 0.35g
from 0.38g. By increasing the random failure probabilities by an order of magnitude, the
HCLPF hs decreased to O.lOg. With the increase in the random failure probabilities, the
HCLPF probability level of 0.01 is reached at a much lower ground motion level.

In the second calculation in this case in which the random failure probabilities are reduced by
an order of magnitude, there is very little difference when compared to the base case. The CDF
is reduced to 1.06E-05 from 1.10E-05 and the median capacity is unchanged. As a result of the
lower random failure probabilities, the HCLPF increases slightly to O.25g.
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Case 4: Operator Errors - This case examines the contribution of operator errors to the
seismic CDF. Two sets of calculations are performed in which the operator error probabilities
are increased and then reduced by an order of magnitude (an overall change of a factor of 100).
This adjustment applies to ground motions less than 0.36g. The results are nearly the same in
both cases. When the operator error probabilities are decreased by one order of magnitude, the
CDF, plant median capacity and HCLPF have not changed from the base case. Increasing the
operator error probabilities by one order of magnitude results in a slightly higher CDF (5%),
and a HCLPF that has reduced to 0.20g. The results of these sensitivity evaluations indicate the
seismic risk results are relatively insensitive to the operator error probabilities.

Case 5: Surrogate Component - As described in Section 3.1.4, the surrogate component is
used to mode! components in the plant that have been screened out. The parameters of the
surrogate component, the median capacity and logarithmic standard deviation, are conservatively
defined to represent those components not explicitly included in the SPRA. This sensitivity
analysis considers the dependence of the SPRA results on the parameters of the surrogate
components.

The median capacity of 0.64g PGA for the surrogate component is based on the use of the
middle column in the EPRI seismic margins report, NP-6041. Using the middle column,
components are screened out that have a HCLPF greater than approximately 0.30g PGA.

In this sensitivity analysis, the median capacity of the surrogate is set to 2.0g, making the
surrogate a much stronger component and thus less likely to fail. Figure 3-21 shows a
comparison of the Base Case plant level fragility and the plant fragility assuming the higher
capacity for the surrogate component.

Given the higher median capacity for the surrogate, the CDF is 9.66E-06. However, the plant
median capacity has remained at 0.38g. As described in Section 3. i .4, the parameters of the
surrogate component are conservative. In addition, the use of the surrogate component on a
system specific basis is an additional conservatism. The results of the Base Case and the
sensitivity evaluation provide a bound on the SPRA results that accounts for the approach used
to screen components.

Case 6: Operator Action to Transfer AFW from the CST to the SW System - In the event
that the CST fails, the operator must transfer to the SW System as the source of water for the
AFW pumps. To examine the importance of this operator action, the corresponding error
probability is set to 0.0 The CDF is 9.95E-06 which represents a 9.5% reduction. There is
a 10'r change in the plant median capacity, from 0.38 to 0.42g PGA and the HCLPF is
unchanged.

Case 7: SW System Screens - In the base case, failure of the SW System contributes 18% to
the total seismic CDF In this case, the median capacity of the SW System screens is increased
to 3.0g. The CDF is 1.07E-05 which represents a 3% reduction and the plant median capacity
remains at 0.38g PGA The relatively small change in the CDF suggests that failure of the SW
System may occur as a result of failure of one or more other components
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Summary

This section summarizes the results of the Kewaunee SPRA. The seismic CDF is 1.10E-05
which is considerably less than the internal events CDF (8.74E-05). The median capacity of the
plant is O.38g PGA, which is greater than a factor three times the SSE. The HCLPF for
Kewaun.o ..•> 0.26g PGA or approximately two times the SSE. The HCLPF is based on an
evaluation of seismic systems model for seismic failures only.

Based on sensitivity evaluations and a review of the SPRA results, the following conclusions are
made:

1. There does not exist a single failure mode for Kewaunee that dominates the seismic CDF.

2. Failure of a surrogate component, which is a conservative measure of the capacity of
components that were screened out, is for many systems the important mode of failure.
Since the surrogate does not specifically model the failure of a particular component, this
observation is a further reinforcement of the conclusion that there does not exist any
component specific failure modes that dominate the seismic CDF.

3. Operator actions are not a major contributor to the seismic CDF or plant capacity.

4. Loss of off-site power is an important contributor to the seismic risk.

5. As a group random failures and operator actions are an important part of the seismic CDF.
In a relative sense, variation in the random failure probabilities produced the largest change
in the seismic CDF (a range corresponding to a factor of 2.5).

3.1.6 Analysis of Containment Performance

As stated in NUREG-1407, the purpose of this evaluation is to identify vulnerabilities that
involve early failure of containment functions. The following sub-sections present the details
of the evaluations that were performed including the results.

3.1.6.1 Basis for Analysis Scope

The scope of this analysis is based upon a review of the Level 2 analysis that was performed for
the IPE as well as the specific issuer presented in Section 3.2.6 of NUREG-1407.

3.1.6.2 Containment Structure and Components

The plant walkdown included a review of all penetrations and hatches, all isolation valves, the
free standing steel containment, and the piping and conduit flexibility between the concrete
containment wall and steel shell as well as either side of wall and shell and found everything to
be within the screening criteria. Thus, all were assigned the surrogate element value for the
analysis of containment performance.
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3.1.6.3 Containment Safeguard Systems

A. Containment Safeguard Systems Included in the SPRA

The systems evaluated in the IPE and the IPEEE that are classified as containment safeguard
systems (CSG) are described as follows.

1. Internal Containment Spray

The Internal Containment Spray (1CS) System is designed to spray cool water into the
containment atmosphere following a design basis accident (DBA). The spray provides sufficient
heat removal capability to maintain the post-accident containment pressure below its design
value. In addition, the spray is effective in scrubbing fission products from the containment
atmosphere. Sodium Hydroxide (NaOH) is added to the spray solution for pH adjustment. The
resulting alkaline pH of the spray fluid enhances its ability to scavenge iodine fission products
from the containment atmosphere and precludes the possibility of stress corrosion cracking of
the stainless steel components that are exposed to the containment sump fluid.

2. Containment Air Cooling

The Containment Air Cooling (CAC) System is a subsystem of the Reactor Building Ventilation
(RBV) System. The RBV System consists of several subsystems that operate together to cool
and circulate containment air during all modes of plant operation; provide containment purge and
vent capabilities; provide containment vacuum protection and post-LOCA hydrogen control.

During normal plant operation the CAC System provides the majority of air cooling and
circulation in order to maintain containment air temperatures below 120°F. Post-LOCA, the
CAC System is designed to remove sufficient heat from the containment vessel, following the
initial pressure transient, to keep containment pressure from exceeding the design value of 46
psig at 268°F (100% relative humidity).

3. Containment Isolation

The design of Kewaunee includes three barriers to prevent the release of fission products to the
environment: the fuel rod cladding, the Reactor Coolant System, and the containment. The
capability of the containment to provide third barrier protection in the event of an accident in
which one or both of the other two barriers is not maintained requires that containment integrity
be established and maintained so as to limit the leakage of fission products to a low value.

Any flow of fluids that may contain fission products from the containment following an accident
may be from one of the two sources: leakage from the containment structure and leakage
through containment penetrations. The function of the Containment Isolation (CI) System is to
provide for the automatic isolation of all fluid lines not required for accident mitigation.
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B. Systems Analysis

The containment safeguard systems were included in the plant walkdowns described in Section
3.1.2.3. The components associated with these systems were evaluated and specific fragilities
assigned as described in Section 3.2.4.

Seismic fault trees for the containment safeguard systems are developed and quantified in the
same manner as described in Section 3.1.5. These fault trees are as follows.

SXICS - Internal Containment Spray
SXFCH - Containment Air Cooling
SXCI - Containment Isolation

C. Analysis of Specific Issues

Backup Air Systems

The containment, containment penetrations and the containment safeguard systems do not rely
or any H->ck<ir> air systems for proper operation. Also a key assumption in the SPRA, which is
presented in Section 3.1.5.3, is that the Station and Instrument Air System (IAS), which is not
classified as Seismic Class I, is assumed to fail at any seismic level. Loss ol IAS causes all air
operated valves in the CSG systems to fail in the safe position.

Relay Chatter

A relay evaluation was performed based on the guidance provided in NUREG-1407, The
evaluation included relays associated with the actuation signals for the CSG systems and the
emergency core cooling systems. The results of this evaluation are presented in Section 3.1.4.

3.1.6.4 Quantification and Results

This section describes the procedure used to perform the seismic Level 2 risk quantification and
presents the results of the Kewaunee Level 2 SPRA.

Quantification Procedure

The same procedure is used for Level 1 and Level 2 analysis. The Level 1 procedure is
described in Section 3.1.5.4. Of the 47 sequences defined in the seismic event trees (Figures
3-4 through 3 9), those with frequencies greater than 1.0E-07 are quantified in the Level 2
portion. These sequences represent over 96% of the total seismic core damage frequency.

For each of these sequences, the availability of the containment safeguards systems discussed
in Section 3.1 6.3 is determined. In addition, availability of low pressure recirculation is also
considered. In some cases, such as loss of AC power, one or more containment safeguards
systems is considered unavailable due to failure of support systems. Foi ilie containment
structure failure sequence (SCSF,, containment safeguards are not considered at all. All other
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sequences arc divided into several sequences based on containment safeguards system
availability. This is the same method that was employed in the IPE and is presented in Section 4
of the IPE subrnittal (Reference 2).

Since each sequence corresponds to an IPE sequence, the containment analysis developed for the
IPE is assumed to be applicable to the seismic analysis. The only exception to this is the SCSF
sequence, which is considered a worst case containment failure, i.e., greater than 10% of
volatile fission products released. The frequencies of each containment event tree end state are
presented in Table 3-12. As in the IPE, a 48 hour mission time is used.

Quantification Results

System Fragilities - The fragility of the individual containment systems are presented in terms
of system level fragility curves. The CSG systems. Containment Isolation (SXCI), Containment
Air Cooling (SXFCH) and Internal Containment Spray (SXICS) are presented on Figure 3-22.

Table 3-13 shows the frequency of each release category due to seismic events. The seismic
containment failure frequency is 6.24E-06 which is about the same as the containment failure
frequency due to internal events (8.03E-06). The seismic containment failure frequency is 57%
of the seismic core damage frequency. The containment failure median capacity and HCLPF
for Kewaunee are 0.51 and 0.30g PGA, respectively. The median capacity is about four times
the SSE and the HCLPF is two and a half times the SSE. The HCLPF is based on an evaluation
of the seismic containment systems model that considers both random and seismic failures. No
additional Level 2 vulnerabilities were discovered.

3.1.6.5 Containment Analysis Summary

The results of the evaluations performed indicated that the containment as well as the systems
designed to ensure containment integrity are seismically sound and no vulnerabilities could be
identified.

3.2 USI A-45, GI-131, and Other Seismic Safety Issues

GI-131 Flux Mapping Cart

This generic issue deals with mobile flux mapping carts designed by Westinghouse Electric
Corporation that cculd roll off their guide rails during a seismic event. This issue is not directly
applicable to Kewaunee. Although the cart is a Westinghouse design, it is not a moveable table
as discussed in GI-131. The so-called ten path flux mapping frame at Kewaunee is stationary.
As part of the issue, the lateral seismic capability of the ten path frame was investigated to
ensure it could withstand seismic forces without lateral restraints. The dynamic analysis shows
that the frame would easily sustain seismic forces without the aid of lateral restraints. This issue
is thus considered resolved.
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An overhead I-beam rail supporting a chain-fall is located directly above the 10-path assembly.
The I-beam is cantilevered by a hinged support from a concrete wall. Administrative controls
were implemented to restrain the hoist at the fixed end of the crane rail when not in use. This
eliminates any interaction hazards to the ten path assembly.

Charleston Earthquake Issue

The NRC states in Generic Letter 88-20, supplement 4 that the Charleston Earthquake issue is
subsumed in the IPEEE. WPSC has performed a seismic PRA for Kewaunee using the current
LLNL and EPRI seismic hazard estimates. WPSC considers that it has fulfilled the requirements
for this issue.

LSI A-45 Shutdown Decay Heat Removal Requirements

Generic Letter 88-20, discusses resolution of USI A-45, Shutdown Decay Heat Removal
Requirements." The IPE submittal for Kewaunee (Reference 2) indicates that a complete
evaluation of the decay heat removal capability as well as the possible resolution of the USI A-
45 will be considered as part of the IPE for external events. This section outlines the analysis
of the Kewaunee decay heat removal (DHR) capability, as required by the generic letter.

The Kewaunee IPE and IPEEE are an integrated look at core damage risk from all internal and
external events including loss of decay heat removal. These examinations use a systematic
approach to evaluate plant systems and components looking for vulnerabilities to severe
accidents. Inherent to this approach is an evaluation of the potential for loss of decay heat
removal capability.

NUREG-1289, "Unresolved Safety Issue A-45, Shutdown Decay Heat Removal Requirements,"
Section 1.1, lists two criteria that must be met by systems used to remove decay heat. These
criteria are (1) to maintain sufficient water inventory in the RCS to ensue adequate cooling of
the fuel and (2) to provide the means for transferring decay heat from the RCS to an ultimate
heat sink.

Systems Available for Decay Hea Removal

There are four possible methods by which decay heat can be removed from the reactor
core:

• Secondary cooling through the steam generators with main feedwater or auxiliary
feedwater providing the steam generator makeup.

• Bleed and feed cooling using the high-head SI pumps and pressurizer PORVs.

• ECCS injection and rccirculation as provided by the SI and RHR Systems.

• Shutdown cooling mode of RHR operation after the RCS has been cooled down and
depressurized to RHR conditions.
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1. Secondary Cooling

Heat removal through the steam generators is the primary and preferred method of
removing decay heal until the RHR System is placed in service. Effective heat removal
using the steam generators requires circulation of primary coolant through the core with
energy removal from the steam generators by use of steam relief to the condenser or
atmosphere and steam generator makeup. Steam relief is not generally modeled for
Kewaunee because of the many diverse means of steam removal. Following a reactor trip,
steam is relieved to the condenser through four air-operated relief valves or to the
atmosphere through four air-operated valves. If the MSIVs should fail closed, steam
relief is possible through an air-operated POR1 foi each steam generator or through five
safety valves on each steam generator, all of which are upstream of the MSIVs. In the
event of loss of air, DC control power or instrument power, steam relief is assured through
the five safety valves for each steam generator as they are not dependent on any support
systems. With these many and diverse means of steam relief, it is assumed that the main
reason for loss of steam generator cooling would be through loss of makeup capability.
Two means of makeup to the steam generators were modeled: auxiliary feedwater (AFW)
and main feedwater (MFW). A description of both of these systems follows:

Auxiliary Feedwater System

The AFW System consists of three completely redundant trains, each capable of feeding
both steam generators. One train consists of a turbine-driven pump and the other two
trains each consist of a motor-driven pump. Any one of the three pumps can supply
adequate flow to meet the decay heat removal needs following any transient event. The
normal water supply to the AFW System is the condensate storage tanks. These are
backed up by the Service Water (SW) System. Valves in the AFW flow paths that have
the potential to reduce AFW flow have their positions administratively controlled to
prevent inadvertent valve misalignments after system maintenance.

Failure of the AFW pumps to start and run is minimized by ensuring the reliability of the
pump driver. The off-site power supplies to the motor-driven pumps are backed up by
emergency diesel generators to ensure reliability. The steam supply to the turbine-driven
pump is from the Main Steam System upstream of the MSIVs. The motor valves on the
steam supply lines are normally open and have indication in the control room that would
alert the operators if the valves were misaligned. The steam supply valve that isolates
steam from the turbine-driven AFW pump is a motor operated valve powered from the
station battery and is not dependent on AC power.

Kewaunee performed a reliability study using PRA techniques to identify potential
improvements to the AFW System. The study, completed in October 1987, had several
recommendations that were implemented and increased the reliability of the system. This
included an increased awareness of the importance of the AFW System resulting in
additional improvements to maximi/e system availability.
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The following is a discussion of the major contributors to the AFW System reliability as
derived from the IPE fault trees.

Initiating Event

Transients and LOCAs

Tube rupture/steam line
break

Station blackout

AFW Failure Probability

2.7E-04

4.4E-03

1.1E-01

The failure probability of the AFW System varies for the spectrum of initiating events. Its
support systems include only AC and DC power with SW providing a backup suction
source in the event the condensate storage tanks are depleted. In the event that a station
blackout occurs causing loss of the motor-driven AFW pumps, the turbine-driven pump is
the only means for feedwater addition to the steam generators. The turbine-driven AFW
pump is not dependent on AC power, as the steam admission valve to the pump requires
DC power.

Important Hardware Failures:

• Random failure of turbine-driven AFW pump to run.
• Random failure of motor-driven AFW pumps to run.

Random failures of the turbine-driven auxiliary feedwater pump to run appear in a large
portion of the results. Even through it is not dependent on AC power, the turbine-driven
pump is not as reliable as the motor-driven pumps. Common cause events between the
AFW pumps are not large contributors because of the diversity of the AFW pump drivers,
one turbine-driven and two motor-driven pumps, and the redundancy provided by three
pumps, all of which must fail to disable the AFW System.

Valve failures are not large contributors to the AFW System failure as the only valve
required to change state is the steam admission valve to the turbine-driven AFW pump.
All other valves required for system operation are in their required positions during normal
operations or fail in their required positions on loss of support system.

Important Operator Actions:

In a station blackout or loss of instrument air, it is necessary to manually isolate the line
connecting the condensate storage tanks and the condenser in order to prevent the draining
of the condensate storage tanks. This is a very conservative assumption because a recent
study shows that this draining is a very slow process, and the operator has ample warning
before the tanks are drained.
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Main Feedwater System

The MFW System is the primary source of makeup to the steam generator during normal
operation. Following a reactor trip, feedwater is automatically isolated to the steam
generators in order to prevent a rapid RCS cooldown. Feedwater can be easily recovered
from the control room for initiating events that do not generate an SI signal by opening the
feedwater regulating bypass valves. If an SI signal has been generated, MFW restoration
is somewhat more complicated in that the MFW pumps must be restarted, the SI,
containment isolation and feedwater isolation signals must be reset, the MFW containment
isolation valves must be opened and the MFW bypass valves must then be opened.

The MFW System consists of two redundant pumps that can supply feedwater to both
steam generators. Each pump is capable of supplying all of the necessary flow to remove
decay heat after any transient event. The pump suction is supplied from the Condensate
System. The discharge of the pumps is cross-connected and then flows through two
parallel feedwater heater trains. The flow is again combined before it is split to flow
through the feedwater regulating valves to the steam generators.

The following is a discussion of the major contributors to the MFW System reliability as
derived from the IPE fault tree.

Initiating Event

Transients

LOCAs

Tube rupture

Steam line break

MFW Failure Probability

2.8E-O3

6.1E-03

1.5E-02

1.5E-02

Since MFW is not a safeguards system, the pumps are not powered from a diesel backed
bus and therefore are unavailable during a loss of off-site power. Loss of service water
causes loss of lube oil cooling to the MFW and condensate pumps causing eventual failure
of the pumps. Since the feedwater regulating and bypass valves are air-operated fail closed
valves, loss of DC power and loss of instrument air both cause closure of all of the
feedwater valves, failing feedwater. Local operation of the MFW valves is proceduralized
for loss of heat sink. The different MFW System failure probabilities for initiating events
that do fail feedwater and those initiating events that caused an SI signal to be generated
is the difference in recoveries that the control room operators must perform to recover
MFW as explained above.
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Important hardware failures:

• Common cause failure of MFW System.
• Random failure of feedwater isolation valve.

Important operator actions:

The important operator action is the restoration of MFW for events in which it is isolated
as a result of the initiating event but is still available. The actions associated with MFW
restoration for those initiating events that do and do not generate an SI signal have been
described above. Restoration of MFW is a relatively simple proceduralized action that is
performed in the control room.

2. Bleed and Feed

Transients resulting in reactor trip employ secondary cooling as the primary mechanism
for core heat removal. For accident scenarios in which secondary cooling cannot be
established or maintained, decay heat is absorbed by the primary system causing RCS
temperature and pressure to rise. In these accidents, the emergency procedures direct the
operator to initiate bleed and feed cooling.

To perform decay heat removal via bleed and feed, the operators inject cool water to the
RCS with the SI System and relieve steam from the RCS through the pressurizer PORVs.
In this cooling mode, primary coolant is released through the PORVs into the pressurizer
relief tank (PRT) resulting in RCS pressure reduction and decay heat removal. An
evaluation was performed that indicates that only one PORV is required for successful
bleed and feed operations at Kewaunee. SI injection in this mode maintains adequate RCS
inventory as well as providing decay heat removal. A short description of the pressurizer
PORVs and SI System follows.

The pressurizer PORVs are air-operated fail-closed valves that are used to prevent
overpressure in the RCS. For bleed and feed operation, they arc manually opened from
the control room to allow flow from the pressurizer to the PRT.

Since the PORVs are air operated valves, they are dependent on instrument air and DC
power to operate. The instrument air supply to containment passes through one air
operated fail open containment isolation valve. A failure of this valve or the associated
control circuit will cause the valve to close and isolate instrument air to containment, which
results in the loss of continuous bleed and feed capability. The PORVs have air
accumulators to allow limited valve operation in the event of a loss of instrument air, but
tor conservatism it is assumed that they do not have sufficient capacity to allow valve
operation for the duration of the bleed and feed operation. Therefore, the PORVs are
assumed to fail on a loss of instrument air event.

3-S2
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Safety Injection System

The SI System is used to inject water from the refueling water storage tank (RWST) into
the RCS when the RCS pressure is greater than the shutoff head of the RHR pumps. The
SI System consists of two redundant trains containing a pump and its associated valves.

The SI pump motors are powered from safeguards buses, which are backed up by diesel
generators for reliability. The motor-operated valves that must operate to align the system
for injection are also powered from safeguards power supplies. Motor-operated valves in
the injection lines to the RCS cold legs are normally open with the breaker locked open
to prevent inadvertent valve misalignment. The SI pump discharge is cross-connected such
that either pump can supply cold leg injection or reactor vessel injection.

The SI pumps draw a suction off the boric acid tank (BAT) for the first few minutes of the
injection phase of an event and then switch to the RWST when the lo-lo level alarm is
reached on the BAT. When the RWST low level alarm setpoint is reached, the operators
are instructed to begin the transfer from injection to recirculation mode.

The following is a discussion of the major contributors to bleed and feed reliability as
derived from the IPE fault trees.

Initiating Event

Loss of off-site power

Transients

Loss of one DC bus

Steam line break

Small LOCA

Bleed and Feed Failure Probability

2.7E-02

6.1E-03

6.3E-02

6.3E-03

3.7E-03

As shown above, the availability of bleed and feed cooling is highly dependent on the
initiating event. During normal transient events, bleed and feed is relatively reliable and
its operation is principally dependent on operator action to initiate bleed and feed. For
events involving loss of DC power or instrument air, the pressurizer PORVS fail closed,
failing bleed and feed.

Loss of component cooling water (CCW) is assumed to fail the SI System as the SI pumps
rely on CCW for lube oil cooling. Loss of SW has the same effect as loss of CCW as loss
of SW results in loss of CCW.

Important hardware failures:

• Common cause failure of high pressure injection.
• Common cause failure of BAT interlock.
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Important operator actions:

Hardware failures are insignificant contributors to the bleed and feed failure probability as
most of the failure probability is from human error. The operator actions to initiate bleed
and feed differ as to whether an SI signal has been generated by the initiating event. If an
SI signal has not been generated, the operator must manually start the SI pumps and open
the pressurizer PORVs, while if an SI signal has been generated, he must only verify an
SI pump is running and then open the pressurizer PORVs.

The most important curator actions for bleed and feed are manually stopping the reactor
coolant pumps (RXCPs) and manually establishing bleed and feed. Manually stopping the
RXCPs is modeled based on the very conservative assumption that the heat input from the
RXCPs is sufficient to speed up drying of the steam generators to the point at which there
is insufficient time for manual initiation of;' bleed and feed. Manually establishing bleed
and feed consists of opening the PORVs. rnd if they are not running already, starting the
SI pumps.

3. ECCS Injection and Recirculation

During LOCA events, decay heat is removed from the RCS by the Emergency Core
Coolant Systems (ECCS). The two systems from the ECCS that provide RCS inventory
control are the SI and RHR Systems. Each system has two modes of operation. During
the initial phase of injection, both systems inject into the RCS from the RWST. The SI
pumps are high head low capacity pumps that inject into the RCS when the RCS pressure
remains above the shutoff head of the RHR pumps. The RHR pumps are low head high
capacity pumps that are used to prevent core damage for a design basis LOCA.

When low level in the RWST is reached, the operators are instructed to switch to the
recirculation mode of ECCS. In recirculation, the RHR pump suction is shifted to the
containment sump. Water is drawn from the containment, cooled in the RHR heat
exchangers and discharged either back into the RCS or to the suction of the SI pumps
depending on whether RCS pressure is above or below the shutoff head of the RHR
pumps.

For high head recirculation, when RCS pressure is above RHR pump shutoff head, the
RHR pump discharge is directed to the SI pump suction. The SI pumps then pump the
water back into the RCS at high pressure. For low head recirculation, when the RCS
pressure is below the RHR pump shutoff head, the RHR pumps discharge directly into the
reactor vessel. Since the SI System is discussed under bleed and feed, it is not discussed
here

High Head Injection and Recirculation

The following is a discussion of the major contributors to high head injection and
recirculation system reliability.

3-54
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High Head Injection

The reliability of high head injection does not vary for the spectrum of initiating events
considered in the IPE.

Initiating Event

Interfacing system LOCA

Other events

HPSI Failure Probability

1.2^E-O3

3.OE-O3

Important hardware failures:

• Common cause failure of system.
• Common cause failure of BAT interlock.

The two largest contributors to the high head SI System failure probabilities ai the suction
valves from the BAT and RWST failing to open due to common cause. At Kewaunee, the
SI pumps first draw suction from the BAT and then switch over to the RWST on low BAT
level. If the BAT or RWST suction valves fail to open, a small 2-inch passive suction
line from the RWST provides some limited protection for the SI pumps.

Important operator actions:

The only operator action is associated with system restoration after test and maintenance.
This action contributes less then 3 percent to system reliability.

High Head Recircuiation

The reliability of high head recircuiation does not vary appreciably except for the loss of
a DC bvis, in which one complete train of safeguard systems fail.

Initiating Event

Loss of a DC bus

Other events

HPR Failure Probability

1.0E-01

6.0E-03

Loss ot CCW is assumed to fail high head recircuiation as the SI pumps rely on CCW for
lube oil cooling and ihe RHR heat exchangers use CCW for their heat sink. Loss of SW
has the same effect as loss of CCW as loss of SW results in loss of CCW.

!u ft* ipeec 3
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Important hardware failures:

Common case failure of high head recirculation.
Common case failure of low head recirculation.
Common case failure of low head injection.
Plugging of the containment sump strainers.
Random failure of CCW, RHR, and SI motor valves required during recirculation.

Important operator actions:

The single most important operator action is the failure of the operator to stop the RHR
pumps when RCS pressure is above the RHR pump head. It is assumed that failure of this
action within 30 minutes results in the failure of the RHR pumps.

Low Head Injection and Recirculation

The low head SI (RHR) System is used to inject water from the RWST or the containment
sump into the RCS when the RCS pressure is low. The RHR System consists of two
redundant trains each containing a pump and heat exchanger. The heat load from the heat
exchangers is transferred to the CCW System. Each RHR train is capable of providing the
necessary injection flow to prevent core damage for a design basis LOCA.

The RHR pump motors are powered from safeguards buses which are backed up by diesel
generators for reliability. The motor-operated valves that aerate to align the system for
recirculation are also powered from safeguards power supplies. The RHR flow control
valves downstream of the heat exchangers are air-operated and are dependent on instrument
air, but they fail open on a loss of air and therefore do not fail their associated train. Since
the RHR pumps arc located in pits in the auxiliary building, it is assumed that room
cooling is required for successful RHR pump operation.

Low Head Injection

The reliability of low head injection does not vary appreciably for the spectrum of events
considered based on the IPE fault trees.

initiating Events

Urge LOCA

Small and medium LOCA

LPSI Failure Probability

6.9E-04

4.3E-04

Important hardware failures:

• Common cause failure of both RHR pumps.
• Common cause failure of actuation signals.
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The largest contributors to RHR injection failure are common cause failures of the two
RHR pumps to start and run. Since the only support systems that the RHR System
requires during the injection mode of operation is AC and DC power, support system
failures are not large contributors to system failure Valve failures do not contribute to
system failure as there are no valves required to change state for successful RHR injection
as the RHR vessel injection valves are open because of pressure locking/thermal binding
concerns.

Important operator actions:

There are no significant operator actions associated with low head injection.

Low Head Recirculation

The reliability of low head recirculation used for small, medium, and large LOCA events
is 2.8E-03.

Important hardware failures:

• Common cause failure of both RHR pumps.
• Plugging of the containment sump screen.
• Random and common cause failure of the CCW valves for the RHR heat exchangers.
• Random arid common cause failure of the containment sump valves

The largest hardware failures that contributes to low head recirculation failure is the
common cause failure to open of the CCW supply valves to the RHR heat exchangers and
the containment sump valves. Failure of the CCW valves causes loss of heat sink for the
RHR heat exchangers, which is assumed to cause failure of recirculation as heat cannot be
removed from the RCS. Failure of the sump valves prevents flow from being established
from the sump to the RHR System and thus failing recirculation. Area cooling failures
contribute to low head recirculation failure as it has been assumed that the RHR pumps
require room cooling during the recirculation mode of operation.

Important operator actions:

The single most important operator action is the failure of the operator to stop the RHR
pumps for small and medium LOCA events where RCS pressure remains above KHR
discharge pressure. It is assumed that failure of this action results in the failure of the
RHR pumps due to excessive time in miniminn flow conditions.

4. Residual Heat Removal Shutdown Cooling

The RHR System is discussed above in the injection and recirculation modes of operation.
This section describes the RHR shutdown cooling mode of operation In this mode of
operation, the RHR pumps draw suction from the A and B RCS hot legs and discharge the
coolant through the RHR heat exchangers and back to B RCS cold leg. The heat load of
ihe coolant is transferred to the CCW System from the RHR heat exchangers. This mode
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of RHR operation can only be entered after the RCS has been cooled and depressurized
to 35O'Fand425 psig.

The initiating events for which RHR is modeled, namely small LOCA and SGTR, have no
affect on the RHR System, therefore only hardware failures and human error contribute
to the system failure probability of 9.4E-03.

Important hardware failures:

• Random failure of RHR return valve to open.
• RHR System common cause failures.

The largest hardware contribution to RHR failure is the failure of the single RHR loop
return valve to open. Since this is the single return valve, failure of this valve to open
fails both trains of RHR. It was conservatively assumed that RHR could not be established
through the low head injection valves to the reactor vessel.

Important operator actions:

The only significant operator action is the stopping of the RHR pumps that was discussed
previously. This event contributes approximately 4.5 percent to system reliability.

Containment Cooling Considerations

There are four fan coil units (FCUs) inside the containment that draw air from around the
unit and pass it through cooling coils to cool the air and condense any steam in the air,
returning the condensate to a containment sump. They then discharge the cooled air to
varicis areas in the containment. The fan motors are powered from a safeguards power
supply that is backed up by an emergency diesel generator. The normal cooling medium
for the FCU cooling coils is from the safeguards SW System.

The Internal Containment Spray (ICS) System consists of two pumps that are able to draw
a suction from the RWST and a caustic standpipe to deliver a borated water-sodium
hydroxide mixture to spray ring headers located in the containment dome. The ICS System
operation consists of two phases: an injection and a recirculation phase. During the
injection phase, the pumps draw a suction from the RWST and the caustic standpipe and
deliver the mixture to spray rings in the containment dome. During the recirculation phase
of operation, water is supplied to the suction of the ICS pumps from the RHR pumps,
which draw their suction from the containment sump.

In all of the Kewaunee containment event trees, success or failure of recirculation is
addressed before FCU or ICS success or failure. Credit is not taken for the FCUs
removing decay heat from containment and condensing the water to return it to the
containment sump. In the case of recirculation, failure of the RHR heat exchanger is
assumed to result in failure of recirculation even though the RHR pumps could recirculaie
(he water through containment where the heat could be removed by the FCUs. If
recirculation tails, it is assumed that core damage occurs.
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External Event Considerations

This section evaluates the effect of the external events considered in the IPEEE on the DHR
capability at Kewaunee.

Seismic

Important SPRA Assumptions

The following are the major assumptions used in developing the SPRA models as discussed in
Section VI that have an impact on the DHR capability at Kewaunee.

• Offsite power is lost at low ground motion.
• The condensate storage tanks (CST) fail at low ground motion.
• The Instument Air System fails at low ground motion.

Secondary Cooling

Auxiliary Feedwater

In the seismic analysis AFW success is highly dependent on the diesel generators for support due
to the loss of offsite power.

The CS Is are the primary supply of water to the AFW pumps. The CSTs are assumed 10 fail,
requiring the operator to switch to the SW supply. This operator action plays a more important
role in AIW success. This is, however, a simple task accomplished from the control room.

Main Feedwater System

The MFW System is not available due to the loss of offsite power to backup the AFW system
in providing secondary cooling. The buses that provide power to the feedwater pumps are not
backed up by diese! generators. Therefore, no credit is taken for MFW in the SPRA.

Bleed and I-eed

In the seismic analysis, the Instrument Air System is assumed to fail at low ground motions.
As discussed previously, bleed and feed requires the pressuri/er PORVs, which are dependent
on instrument air. Therefore, no credit is taken in the SPRA for bleed and feed. This is a
conservative assumption in that a seismically qualified air supply would be available. It is
uncertain, however, whether there would be sufficient capacity for the duration of the bleed and
feed operation
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ECCS Injection and Recirculation

The only significant finding associated with the ECCS Systems (SI and RHR) is the seismic
capacity of the RHR heat exchangers (0.63g PGA), which is below the value for the surrogate
(0.64g PGA). A sensitivity evaluation for this component provided results that were the same
as the base case.

Fire

Kewaunee meets all the requirements of 10 CFR 50, Appendix R, other than exemptions
approved by the NRC. This includes assuring that no fire can prevent operators from safely
shutting down the plant. This includes the decay heat removal function.

For successful decay heat removal, it is necessary to have sufficient RCS inventory and, since
steam generators are used to remove decay heat, sufficient steam generator inventory and relief
capability. After cooldown to cold shutdown, it is necessary to have another means of long-term
decay heat removal. Each of these is specifically addressed in the WPSC response to
Appendix R.

RCS Inventory

The dedicated means of providing RCS inventory is the C charging pump. The alternate means
is the B SI pump.

Steam Generator Relief

The primary means of steam relief is the A steam generator PORV. The alternate means is the
B steam generator PORV.

Steam Generator Inventory

The ded' ,ated means of providing steam generator inventory is the A AFW pump. The alternate
means is the B AFW pump.

Long-Term Decay Heat Removal

The dedicated means of long-term heat removal is RHR train A. The alternate means is RHR
train B

Other decay heat removal options (MFW, bleed and feed, recirculation) are not credited for
Appendix R purposes. They may be available however, depending on the location of the fire.
Section 4 of this report provides a detaiied description of which of these additional systems is
available in which fire scenarios.

Support systems are also divided by train. In general, the same support systems are needed for
fire events as for internal events. The A train supports dedicated train equipment and the B train
supports alternate train equipment.
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Other

A review of the analysis for the other external event indicated that none of the analyzed events
had any impact on the DHR capability at Kewaunee.

Conclusions

In NUREG-1289, the two DHR requirements listed are:

a. Maintain sufficient water inventory in the Reactor Coolant System to ensure adequate
cooling of the fuel.

b. Provide the means for transferring heat from the Reactor Coolant System to an
ultimate heat sink.

With this definition in mind, loss of DHR becomes synonymous with core damage as there are
no core damage sequences that do not involve loss of either one or both of the two requirements
listed above. As identified above, there are many redundant and diverse means for DHR at
Kewaunee. Several of the DHR systems and operator actions have to fail in combination to have
an impact on the DHR capability at Kewaunee. With the performance of the IPE/IPEEE and
the resultant overall CDF being acceptably low. WPSC considers that it has fulfilled the
requirements of USI A-45.

USI A-17 Systems Interactions

The walkdowns explicitly considered USI A-17 interactions. Therefore USI A-17 is subsumed
in the USI A-46 program. The seismic, fire, and flooding examinations for this 1PF.F.F. report
incorporate the walkdown findings for USI A-17 related items. This will be presented in detail
at a later date in the USI A-46 submittal.

LSI A-40 Seismic Design Criteria, a Short Term Program

The one remaining element of USI A-40 concerns the evaluation of tanks. The IPEEE seismic
evaluation does not explicitly evaluate large tanks. The USI A-46 assessments, however, do
evaluate tanks for the concerns raised in USI A-40. Evaluation techniques incorporated the
considerations established for the Seismic Margins Program thereby resolving the analyticaJ
concerns raised in USI A 40. The evaluation results will be presented at a later date in the USI
A-46 submittal.

I'SI A-46 Verification of Seismic Adequacy of Equipment

The IPEEE project team performed the seismic PRA jointly with the USI A-46 evaluations. The
selection ot SPRA systems and components sought to retain commonality with the USI A-46
SSEL to the extent practical. Seismic walkdown teams gathered data for both evaluations
simultaneously The evaluation results are presented in Section 3.1.4 and Table 3-4 of this
report. A more detailed report will be presented at a later date in the USI A-46 submittal.
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Table 3-1

Mean Seismic Hazard Curves for the Kewaunee Site

EPRI HAZARD CURVE

Peak Ground Acceleration Mean Annual Probability
(g) of Exceedence

0.01

0.11

0.22

0.50

0.85

1.12

1.59

2.10E-03

1.10E-04

3.8E-05

5.90E-06

9.60E-07

2.70E-07

6.20E-08

LLNL HAZARD CURVE (NUREG-1488)

Peak Ground Acceleration
(g)

0.05

0.07

0.15

0.25

0.30

0.40

0.50

0.66

0.81

1.02

Mean Annual Probability
of Exceedence

3.04E-04

L77E-04

6.42E-05

2.75E-05

1.98E-05

1.14E-05

7.21E-06

4.04E-06

2.47E-06

1.41E-06
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Table i-2
SPRA Equipment/Component Fragilities

Component Description
(jff-site Power
Reactor Internals
Diesel Generator Day Tank Block Walls
Circulating Water Intake and Discharge Piping
12O/2O8V DISTRIBUTION PANEL
120/208V DISTRIBUTION PANEL
4160V SWGR
AC DISTR. CAB BRB-105
AC DISTR. CAB BRB-H3(EXT)
AC DISTREB CAB BRA-113 EXT
AC FUSE PANEL SD-100
ACCUMULATOR ACCUMULATOR 1A
ACCUMULATOR-ACCUMULATOR IB
BATTERY SAFEGUARDS STATION BATTERY A
BATTERY-SAFEGUARDS STATION BATTERY B
BORIC ACID TANK IA
BORIC ACID TANK IB
BUS 1-51
BUS 1-52
BUS 1-61
BUS 1-62
BRA! 27 !20/12«VAr DTSTR. CAB.
BRA113 118VAC DISTR. CAB.
BRAU4 118VAC DISTR. CAB.
BRB102 125VDC MAIN DISTR. CAB.
BRB104 125VDC DISTR. CAB.
BRB113 118VAC DICTR. CAB.
BRB114 118VAC DISTR. CAB.
CABINET-DR102-LOGIC PANEL 1A 4KV
CABINET-DR103-LOGIC PANEL 1A 480V
CABINET DR 104 SEQ LOADING 1A PANEL
CABINET DR 105-SEQ LOADING 1A PANEL
CABINET DR106-SEQ LOADING 1A PANEL
CABINET DR112 LOGIC PANEL IB 4KV
CABINET DR113 LOGIC PANEL IB 480 V
CABINET -DR 114 SEQ LOADING IB PANEL
CABINET DRI15 SEQ LOADING IB PANEL
CABINET DR116-SEQ LOADING IB PANEL
CHARGER BATTERY CHARGER BRA 108 125 VDC
CHARGER BATTERY CHARGER BRB108 125 VDC

Median PGA

0.35
5.22
3.22
1.05
1.51
1.51
3.57
1.10
3.45
3.60
3.20
1.44
1.44
2.74
2.74
1.16
1.16
3.47
3.47
3.47
3.47
T45
1.51
3.45
1.10
1.10
3.45
3.45
3.60
3.60
3.60
3.60
3.60
3.60
3.60
3.60
3.60
3.60
3.45
3.45

0.55"
0.30 1
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46 1
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46 I
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Table 3-2
SPRA Equipment/Component Fragilities

Component Description

CONTAINMENT FAN COIL UNIT IA
CONTAINMENT FAN COIL UNIT IB
CONTAINMENT FAN COIL UNIT 1C
CONTAINMENT FAN COIL UNIT ID
COOLER-PUMP 1A GLAND SEAL COOLER
COOLER-PUMP IB GLAND SEAL COOLER
DAMPER-OUTSIDE AIR INLET DAMPER TO DG ROOM 1A
DAMPER-OUTSIDE AIR INLET DAMPER TO DG ROOM IB
DC FUSE PANEL SD-101
DG FUEL OIL DAY TANK 1A1
DG FUEL OIL DAY TANK 1A2
DG FUEL OIL DAY TANK 1B1
DG FUEL OIL DAY TANK 1B2
DIESEL AUX RELAY PANEL
DIESEL AUX RELAY PANEL
DIESEL GENERATOR 1A
DIESEL GENERATOR IB
EDG EXCITER CAB DR-101
EDG-EXCITER CAB DR-111
BRA101N FUSE CAB. (NEG)
BRA101P FUSE CAB. (POS)
BRA 102 125VDC MAIN DISTR. CAB.
BRA104 125VDC DISTR. CAB.
BRB101N FUSE CAB. (NEG)
BRB101P FUSE CAB. (POS)
MIN. INTERRUPT. BUS 120/208 VAC DISTR. CAB.
FAN COIL UNIT-AUX BLDG BSMT FAN COIL 1C
FAN COIL UNIT-AU" : DG BSMT FAN COIL UNIT ID
FAN COIL UNIT-AL JfcY BLDG BSMT 1A
FAN COIL UNIT-AUXILIARY BLDG BSMT IB
FAN COIL UNIT-RESIDUAL HEAT PUMP PIT 1A
FAN COIL UNTT-RESIDUAL HEAT PUMP PIT IB
HEAT EXCHANGER-RESIDUAL HEAT EXCHANGER 1A
HEAT EXCHANGER-RESIDUAL HEAT EXCHANGER IB
INSTRUMENT BUS SUB-DIST CABINET IBSD-2
INSTRUMENT BUS SUB-DIST CABINET IBSD-4
INSTRUMENT BUS TRANSFORMER
INSTRUMENT BUS TRANSFORMER
INVERTER BRB-111 (INSTRUMENT BUS II)
INVERTER-BRA 111 (INSTRUMENT BUS I)

Median PGA

2.85
2.85
2.85
2.85
1.50
1.50
1.46
1.46
3.20
1.86
1.86
1.86
1.86
1.57
1.57
3.67
3.67
2.22
2.22
3.45
3.45
1.10
1.10
3.45
3.45

1.10
1.51
3.47
1.45
1.45
1.43
1.43
0.63
0.63
3.46
3.46
3.41
3.41
3.45
3.45

0.46

0.46"
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46

0.46 1
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
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Table 3-2
SPRA Equipment/Component Fragilities

Component Description

INVERTER-BRA 112 (INSTRUMENT BUS IV)
INVERTER-BRBl 12 (INSTRUMENT BUS HI)
MCC 1-52F(EXT)

IMCC 1-52A
MCC
MCC
MCC
MCC
MCC
MCC
MCC
MCC
MCC 1
MCC 1
MCC 1
MCC 1
MCC 1
MCC 1
MCC 1
MCC 1

1-52B
1-52B(EXT)
1-52D
1-62C
-62D

1-3352
-62G
-5262
-52C
-52E
-52F
-62A
-62B
-62BE
-62E
-62H

MCC 1-62J
Motor Sorter \FW10A/MV32027 AFW Train A X-over Valve
Motor Starter - AFW10B/MV32028 AFW Train B X-over Valve
Motor Starter - Turb Dvn AFW Pump Aux Lube Oil Pump
Motor Starter - BT3A7MV32078 SG A Blowdown Isol Valve A2
Motor Starter - BT3B/MV32080 SG B Slowdown Isol Valve B2
Motor Starter - MS 102/32040 T/D AFW Pump Main Steam Isol
Motor Starter - SW502/MV32031 SW to Turb Dvn Aux FWP
PUMP-AUXILIARY FEEDWATER PUMP 1A
PUMP AUXILIARY FEEDWATER PUMP IB
PUMP-CHARGING PUMP 1A
PUMP CHARGING PUMP IB
PUMP CHARGING PUMP 1C
PUMP-COMPONENT COOLING PUMP 1A
PUMP-COMPONENT COOLING PUMP IB
PUMP-CONTAINMENT SPRAY PUMP 1A
PUMP CONTAINMENT SPRAY PUMP IB
PUMP TURB DRIVEN AUXILIARY FEEDWATER PUMP 1C
REACTOR TRIP BREAKERS RTA AND RTB - RD106
Relay Rack - RR121-RR125 Reactor Protection Train B' (1C165)

Median PGA

3.45
3.45
3.48
2.84
1.87
3.34
1.59
2.67
1.59
3.34
2.95
2.84
2.67
2.94
3.00
2.84
2.93
3.34
1.87
3.38
1.08 _j
1.54
1.54
1.54
1.58
1.58
1.54
1.54
1.55
1.55
1.51
1.51
1.51
1.49
1.49
1.51
1.51
1.57
3.48
3.46

0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.4t>

0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
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Table 3-2
SPRA Equipment/Component Fragilities

Component Description
Relay Rack RR126 - Engineered Safeguard Train B
Relay Rack - RR127 - Engineered Safeguard Train B
Relay Rack - RR128 - Engineered Safeguard Train B
Relay Rack - RR129 - Engineered Safeguard Train A
Relay Rack - RR130-RR134 Reactor Protection Train A'
Relay Rack - RR142 - Aux Relay Rack A
Relay Rack - RR143 - Aux Relay Rack Train A
Relay Rack - RR144 - Aux Relay Rack Train B
Relay Rack - RR147 - Aux Relay Rack B
Relay Rack - RR170-RR171 - Sub Distr AC Fuse Panel
Relay Rack - RR172 - Sub Distr AC Fuse Panel
Relay Rack - RR173 - Sub Distr AC Fuse Panel Normal
Relay Rack - RR174 - Sub Distr DC Fuse Panel Normal
Relay Rack - RR175 - Sub Distr AC Fuse Panel Train B'
Relay Rack - RR176 - Sub Distr DC Fuse Panel Train B'
RELAY ELECT-BRA 107 AUTOMATIC TRANSFER SWITCH
RELAY-ELECT-BRB107 AUTOMATIC TRANSFER SWITCH
RHR Pump IA
RHR Pump IB
RR101 - RR109/1E-0200-0208
SI PUMP 1A
SI PUMP IB
SW PUMP IAI
SW PUMP 1A2
SW PUMP 1B1
SW PUMP 1B2
SWITCHGEAR 4160V SWITCHGEAR BUS 6
Tank - Volume Control Tank
Transducer panel
Transducer v*ne\
Tran^viuccr pa.^i
Transducer panel
TRANSFORMER-STATION SERVICE TRANSFORMER 51
TRANSFORMER-STATION SERVICE TRANSFORMER 52
TRANSFORMER-STATION SERVICE TRANSFORMER 61
TRANSFORMER-STATION SERVICE TRANSFORMER 62
TURBINE BLDG FAN COIL IB
TURBINE BLDG. FAN COIL 1A

Median PGA
3.46
3.46
3.46
3.46
3.46
3.46
3.46
3.46
3.46
1.11
1.11
1.11
1.11

1.11
1.11
3.45
3.45
1.5!
1.51
3.46
1.51
1.51
1.45
1.45
1.45
1.45
3.57
1.43
1.57
1.57
1.57
3.60
3.57
3.57
3.57
3.57
1.42
1.42

0c '1
0.46

0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
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Table 3-3
SPRA Equipment/Component List-Screened at Surrogate Level

[Component Description

145-661/SW-AUX FW PMP 1A AUX LUBE OIL PMP CONT PS
155-031 /SWITCH-RESIDUAL HT PMP PIT FAN COJL UNIT 1A TS
155^032/SWITCH-RESIDUAL HT PMP PIT FAN CODL UNIT IB TS
155-101/ SWITCH-AUX BLDG BSMT FAN COIL UNIT !A TS
155 102/SWITCH-AUX BLDG BSMT FAN COIL UNIT !B TS
155-111/SWITCH-AUX BLDG MEZZ FAN COIL UNIT 1A TS

1155-112/SWITCH-AUX BLDG MEZZ FAN COIL UNIT IB TS
1155-211/SWITCH-BATTERY RM FAN COIL UNIT 1A DSCH AIR TS
[T5T311/ SWITCH-AUXBLDG BSMT FAN COIL UNIT 1C TS ~
[155-312/ SWITCH-AUX BLDG BSMT FAN COIL UNIT ID TS
||Accumulator - Service Water Turb Bldg Hdr 1A CV Accumulator
[Accumulator - Service Water Turb Bldg Hdr IB CV Accumulator
ACT- PRZR POWER RELIEF CV IB SOL VLV

[Actuator - ACC3A/MD32397 CRPA Recirc Damper A
[Actuator - ACC3B/MD32371 CRPA Recirc Damper B
|Uctuator - ACC4/MD32374 Control Rm A/C Normal Recirc Dmpr
[Actuator - Reactor Clnt Pmp 1A Seal Water Isol SV
[Actuator - ReactoT Clnt Pmp IB Seal Water Isot SV
Actuator - Seal Wtr Return by - Pass Block CV ~
ACTUATOR SW TO CCW ~
ACTUATOR-ACC1A/MV32367 CONT ROOM FRESH AIR INLET DAMPER A
ACTUATOR-ACC1B/MV32368 CONT ROOM FRESH AIR INLET DAMPER"!"

| A C T U A T O R - A C C 5 / C D 3 4 0 0 " F NON-ACCIDENT FPJ-SH AIR DAMPER
|| ACTUATOR-AFW PMP 1A DJSCHCV SV "
ACTUATOR-AFW PMP 1A FAN COIL UNIT COOLING VLV S~V

I ACTUATOR-AFW PUMP 1A DSCHG
ACTUATOR-AUX FW PMP 1A OIL COOLER COOLING WTR INLET SV

[ACTUATOR-AUX FW PMP IB OIL COOLER COOLING WTR INLET SV
ACTUATOR-BATT RM FAN COIL UNIT IB SV
ACTUATOR-BATT RM FAN COOL UNIT 1A SV
ACTUATOR-CC610AVCV31127 RXCP A THERMAL BARR CC RETURN
rACTUATOR-CC610A/CVlll27 RXCP A THERMAL BARRlX RETURN
ACTUATOR CC610B/CV31128 RXCP B THERMAL BARR "CC RETURN
ACTUATOR-CHG LINE TO AUX SPRAY/CVC15/33039

JACTUATOR-CHG LINE TO REGEN HX sv ~
[ACTUATOR-CHG. UNE TO COLD LEG LOOP B STOP S"V
fa MAKE-UP CV
ACTUATOR-D/G RM 1A INLET DMPR SV 1A1
ACTUATOR-D/G RM 1A~INLET DMPR SV 1A2
ACTUATOR-DG RM 1A OUTLET Di4PR SV 1A1
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Tab!e33
SPRA Equipment/Component List-Screened at Surrogate Level

Component Description
ACTUATOR-D/G RM 1A OUTLET DMPR SV fAT
ACTUATOR-D/G RM IB INLET AND RECIRC DMPR SV 1B1
ACTUATOR-D/G RM IB INLET AND RECIRC DMPR SV 1B2
ACTUATOR-DG 1A OIL CLR WTR OUTL CV
ACTUATOR DG RM IB OUTLET DAMPER SV IB!
ACTUATOR-DG RM IB OUTLET DAMPER SV 1B2
ACTUATOR-DG1B OIL CLR WTR OUTLET SV
ACTUATOR-DIESEL GEN TA OIL CLR WTR OUT SV
ACTUATOR-EXCESS LETDOWf
ACTUATOR-FAN COIL UNIT IB
ACTUATOR-HEADER 1A SHROUD CLG COIL A/B BYPASS SV
ACTUATOR-HEADER IB SHROUD CLG COIL A/B BYPASS SV
ACTUATOR HEADER \C SHROUD CLG COIL C/D BYPASS SV
ACTUATOR-HEADER ID SHROUD CLG COIL C/D BYPASS SV
ACTUATOR-HS2203A/MV32143 CONT ROOM AC UNIT A 3-WAY MIXING
ACTUATOR-HS2203B/MV32T44 CONT ROOM AC UNIT B I-WAY MDONG
ACTUATOR-LETDOWN & SEAL WTR BYPASS BLOCK IB SV
ACTUATOR-LETDOWN AND SEAL WATER
ACTUATOR-LTDN AND SEAL WTR BYPASS BLOCK SV
ACTUATOR-LTDN AND SL WTR BYPASS ELOCK 1A SV
ACTUATOR-LTDN AND SL WTR BYPASS DIVERT 1A SV
ACTUATOR-MN STM HDR 1A ISOL VLV AIR RELEASE SV 1A6
ACTUATOR-MN STM HDR 1A ISOL VLV AIR RELEASE SV 1A7
ACTUATOR-MN STM HDR 1A ISOL VLV AIR SPLYTV 1A1
ACTUATOR-MN STM HDR 1A ISOL VLV AIR SPLY SV IA2
ACTUATOR-MN STM HDR IB ISOL VLV AIR RELEASE SV 1B6
ACTUATOR-MN STM HDR IB ISOL VLV AIR RELEASE SV 1B7
ACTUATOR-MN STM HDR IB ISOL VLV AIR SPLY SV 1B2 "
ACTUATOR-MN STM HDT IB ISOL VLV AIR RELEASE SV 1B1
ACTUATOR-PRZR PWR RLF PRESS SV JA
ACTUATOR-PRZR PWR RLF PRESS SV IB
ACTUATOR-RCTR HEAD VENT TO CNTNMT SV 49
ACTUATOR-RCTR HEAD VENT TRAIN A SV 33A
ACTUATOR-RCTR HEAD VENT TRAIN A SV 45A
ACTUATOR RCTR HEAD VENT TRAIN B SV 33B
ACTUATOR RCTR HEAD VENT TRAIN B SV 45B
ACTUATOR RCTR HEAD VENT TO PZR RELIEF TNK SV 46
ACTUATOR REAC CLNT CLD LEG LOOP B LTDN CV 1A
ACTUATOR REAC CLNT COLD LEG LOOP 3 LETDOWN SV IB
ACTUATOR-RELAY RM ISOL INLET DMPR

3 - 0

Enclosure - Q&A to Attachment 1 Volume 05 (Section 3.0) Page 143 of 415



Table 3-3
SPRA Equipment/Component List-Screened at Surrogate Level

Component Description
ACTUATOR-RELAY RM ISOL OUTLET
ACTUATOR-PJLLAY ROOM SPLY AND EXH DMPR SLND
ACTUATOR-SCRNHSE EXH FAN 1A DISCH DMPR TRAIN A SV
ACTUATOR-SCR MHSE EXH FAN IB DISCH DMPR TRAIN B SV
ACTUATOR-SW AND RX BLDG 1A
ACTUATOR-SW PUMP HDR ISOL SV 1A
ACTUATOR-SW PUMP HDR ISOL SV IB
ACTUATOR-SW TURB BLDG HDR 1A SV
ACTUATOR-SW TURB BLDG HDR IBSV
ACTUATOR-SW 1006C/CV31746 AUX BLDG BSMT FN COIL UNIT C INLT
ACTUATOR-SW 1006D/CV31747 AUX BLDG BSMT FN COIL UNIT ID INLT
ACTUATOR-SW 1041A/CV11129 CR A/C CDSR A SW RTRN
ACTUATOR-SW 104 m / C V n 130 CR A/C CDSR B SW RTRN
ACTUATOR-SW1211A/SV33303 RHR PUMP PIT FAN COIL UNIT A INLET
ACTUATOR-SW1211B/SV33304 RHR PMP PIT FAN COIL UNIT B INLET
ACTUATOR-SW 1221A/SV33307 AUX BLDG MEZZ FAN CL UNIT A INLET
ACTUATOR-SW 1221B/SV333O8 AUX BLDG MEZZ FAN CTIL UNIT B INLET
ACTUATOR-SW1261/SV33778 CC PMP B FAN COIL COOLING WTR
ACTUATOR-SW802A7SV33113 AUX BLDG BSMT FAN COIL UNIT A INLET
ACTUATOR-SW802B/SV33302 AUX BLDG BSMT FN CL UNIT B INLET
ACTUATOR-TURB BLDG FAN COIL UNIT 1A CLG WTR SV
ACTUATOR TURB BLDG FAN COIL UNIT IB CLG WTR SV
ACTUATOR TURB DRIVEN AFW PMP OIL COOLER SV
All Cable Tray and Conduit Raceways
All Piping System
CABINET-CR108 N.I.S. RACK NO.4

:ABINET-CR1O9 N.I.S. RACK NO.3
CABINET-CR110 N.I.S. RACK NO.2
:ABINETCRIH N.I.S. RACK NO.I

CABINET-CR112 I.T.S. RACK NO. 4
CABINET-CR113 I.T.S. RACK NO. 3
CABINFT CR114 I.T.S. RACK NO. 2
CABINET-CR115 I.T.S. RACK NO. 1
CABINET-CR116 I.T.S. RACK NO. 2
CABINET CR117 I.T.S. RACK NO. 1
CABINET CR118 I.T.S. RACK NO.
CCW SURGE TANK
Control Room Ventilation Panel
Controller - Control Rm AVC Unit 1A Cooling Wtr TC
Tontroller - Control Rm A/C Unit IB Cooling Wtr TC
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Table 3-5
SPRA Equipment/Component List-Screened at Surrogate Level

Component Description
CONTROLLER BRC ACID TNK IA HEATER TC
CONTROLLER-BRC ACID TNK 1A HEATER Tc
CONTROLLER-BRC ACID TNK IB HEATER TC
CONTROLLER-BRC ACID TNK IB HEATER TC
CONTROLLER-COMP CLG PUMPS 1A/1B DSCH PC
CR107 MECHANICAL VERT PNL B
CV-CNTMT CLG SW RETURN HEADER 1C MV
D\MPER TAV 63 A
TJAMPER CNTMT FAN COIL 1C EMERG DSCH DMPR
DAMPER DG ROOM RECIRC SUPPLY FAN 1A DAMPER
DAMPER-DG ROOM RECIRC SUPPLY FAN IB DAMPER
DAMPER-RBV150A/CD34131 CNTMT FAN COIL UNITB EMERG DISCH DMPR
DAMPER-RBV150B/CD34T31 CNTMT FAN COIL IB EMERG DISCH DMPR
DAMPER-RBV150D/CD34133 CNTMT FAN COIL UNIT D EMERG DISCH DMP
Detector - Neutron Flux Monitoring Detector Assg, Channel 2
Detector - Neutron Flux Monitoring Dete :tor Assg, Channel 2
DG FUEL OIL STORAGE TANK 1A
DG FUEL OIL STORAGE TANK IB
DG FUEL OIL TRANSFER PUMP 1A
DG FUEL Oil TRANSFER PUMP IB
DIESEL Gl B FIRE DAMPER TAV60B
DIESEL GEN i IB FIRE DAMPER TAV61A
Elec Equip - FR104 Steam Exclusion Protection Rack
Elec Equip - FRiO5Steam Exclusion Protection Rack
Elec Equip - FR106 Steam Exclusion Protection Rack
Fan - Control RM Post Accid Recirc Fan 1A
Fan - Control RM Post Accid Recirc Fan IB
FCU - Component Cooling Pump IB
HEAT EXCHANGER COMPONENT COOLING HEAT EXCHANGER 1A
HEAT EXCHANGER-COMPONENT COOLING HEAT EXCHANGER IB
INSTRUMENT-AFW PUMP IB DISCHARGE PRESSURE
INSTRUMENT-AJFW PUMP IB DISCHARGE PRESSURE (P-21024)
INSTRUMENT-MN STM HDR 1A CONTROLLED RLF SV
INSTRUMENT MN STM HDR IB CONTROLLED RLF SV
ISOL V-AUX BLDG SW HEADER B ISOLATION
Isolation Devices - Neutron Flux Monitoring Optical Isolator
Junction Bex Neutron tic:: Monitoring Junction Brk Assg.
Junction Box - Neutron Flux Monitoring Junction Brk Assg.
JUNCTION BOX FOR STAION & INSTRUMENT AIR COMP. 1A TIMING RELAY
LD-2CVC LETDOWN ISO (LCV-427)
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Table 3-3
SPRA Equipment/Component List-Screened at Surrogate Level

Component Description
LD-3 CVC LETDOWN ISO(LCV-428)
LD-300 CVC EXCESS LETDOWN/33172
MS HDR 1A CONTROLLED REUEF CV SD3A ACCUMULATOR
MS HDR IB CONTROLLED REUEF CV SD3B ACCUMULATOR
PANEL-CARDOX CONT PNL DGA
PANEL-CARDOX CONT PNL DGB
POSITIONER - 31305
Positioner for 31103
Positioner for 31170
Positioner for 34072
Positioner for 34073
PRZR LEVEL TRANS 24031
PRZR RELIEF TANK
PUMP-AUX FEEDWATER PUMP 1A AUX LUBE OIL PUMP
PUMP-AUXILIARY FEEDWATER PUMP IB AUXIUARY LUBE OIL PUMP
PUMP-CONTROL ROOM A/C CHILLER PUMP TA
PUMP-CONTROL ROOM A/C CHILLER PUMP IB
PUMP TDAFW PMP AUX LUBE OIL PMP
Regulator - 1A for Jl 103
Regulator- 1A for 31103
REGULATOR-IA FOR 31109
REGULATOR *A FOR 31110
REGULATOR-IA FOR 33875
REGULATOR-IA FOR33876
REGULATOR-IA FOR 33877
REGULATOR-IA FOR 33878
REGULATOR-IA FOR 34072
REGULATOR-IA FOR 34073
REGULATOR-SCRN HSE EXH FAN 1A DISCH DMPR
Relay Rack - RR186 - ICCMS Train B
Relay Rack - RR187 - ICCMS Train A
REUEF VLV-SAFETY TO ATMOS-STEAM GEN 1A
REUEF VLV-SAFETY TO ATMOS-STEAM GEN 1A
REUEF VLV-SAFETY TO ATMOS-STEAM GEN 1A
ElEUEF VLV-SAFETY TO ATMOS-STEAM GEN 1A
REUEF VLV-SAFETY TO ATMOS-STEAM GEN 1A
*EUEF VLV-SEAL WTR RETURN UNE TO PRESS. RLF TANK
*TD-REACTOR COOLANT LOOP A COLD LEG RTD
TD-REACTOR COOLANT LOOP A HOT LEG RTD
TD REACTOR COOLANT LOOP B COLD LEG RTD
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Table 3-3
SPRA Equipment/Component List-Screened at Surrogate Level

Component Description
RTD-REACTOR COOLANT PMP
RTD-REACTOR COOLANT PMP IB THERM BARRIER RTD
SB1B PRESS. TRANS 21097
SCREEN-TRAVELING WTR SCRN 1A1
SCREEN-TRAVELING WTR SCRN 1B2
SCREENHOUSE EXH. FAN 1A
SIGNAL CNVTR-CHARGING LINE TO REGEN HT EXGR CV SOL VLV
Signal Converter - Neutron Flux Monitoring Wide Range Ampfifie
Signal Converter - Neutron Flux Monitoring Wide Range Amplifie
SURGE TK LEVEL TRANSMITTER 24041
SV FORLD2
SV: ACTUATOR-CHARGING UNE AUX SPRAY TO PRZR STOP SV
SW PMP HEADER 1A ISO CV
SW STRAINER 1AI
SW STRAINER 1A2
SW STRAINER 1B1
SW STRAINER 1B2
SW-AUX FW PMP 1A LUBE OIL PERMISSIVE PS
SW-AUX FW PMP IB AUX LUBE OIL PMP CONT PS
SW AUX FW PMP IB LUBE OIL PERMISSIVE PS
SW-TD FW PMP AUX LUBE OIL PMP CONT PS
Switch - AFW PMP 1A Lube Oil Perm PS

witch AFW PMP IB Lube Oil Perm PS
Battery RJH FCU IB discharge Air TS

Switch - MN Stm Hdr 1A ControTlea Relief PS
witch - MN Stm Hdr IB Controlled Relief PS
witch - TDAFW Pmp Lube Oil Press Perm PS

Switch - TDAFW PMP Lube Oil Press Perm PS
Switch- Reac Clnt Pmp IB Clg Wtr Rtm FC
WITCH-AFW PUMP 1A FAN COIL TS
WITCH-REAC CLNT PMP 1A CLG WTR RTRN FC

SW1TCH-TURB BLDG FAN COIL UNIT J.A TS
SWITCH-TURB BLDG FAN COIL UNIT IB TS
TANK-REFUELING WATER STORAGE TANK
TERM BOX FOR CNTMT COOLING TRN A LOCKOUT RELAY

TERM BOX FOR CNTMT COOLING TRN B LOCKOUT RELAY
TERM BOX TB1279 TB AUX RELAY BOX FOR SWITCHGEAR BUS 1-3
TERM BOX-TB1371-TB FOR SV33261, SV3327O FUTURE
"erminal Box - TB1282 - Aux Relay Box for Switchgear Bus 1-61
TRANSMITTER - CC PUMP DISCH PRESS XMTR
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Table 3-3
SPRA Equipment/Component List-Screened at Surrogate Level

Component Descnptlon
RID- REACTOR COOLANT PMP IA TIIERM BARRIER RID
RID-REACTOR COOLANT PMP IB TIIERM BARRIER RID
SB 1B PRESS. TRANS 21097
SCREEN-TRAVEUNG WTR SCRN {AI
SCREEN-TRAVEUNG WTR SCRN IB2
SCREENHOUSE EXH. FAN IA
SIGNAL CNVTR-CHARGING ONE TO REGEN HT EXGR CV SOL VLV
Signal Converter - Neutron Flux Morutonng Wide Range Amplifle
SIgnal Converter - Neutron Flux Momtonng Wide 't'inge Amplifie
SURGE TK LEVEL TRANSM.I ITER 24041
SV FOR LD2 ISV: ACTIJATOR-CHARGING UNE AUX SPRAY TO PRZR STOP SV
SW PMP HEADER IA ISO CV
SW STRAINER tAl
SW STRAINER IA2
SW STRAINER IBI
SW STRAINER IB2 -
SW-AtTX FW PMP lA LUBE OIL PERMISSIVE PS
SW-AUX f<"Vv' PMP IB AUX LUBE OIL PMP CONT PS
SWAUX FW PMP IB LUBE OIL PERMISSIVE PS
SW-TD FW PMP AUX LUBE OIL PMP CaNT PS
Switch - AFW PMP IA Lube Oil Penn PS
Switch - AFW PMP 1B Lube Oil Penn PS
SWitch - Battery Rm FCU IB dIscharge Air TS
SWitch - MN Stm Hdr IA ControJJed Relief PS
Switch - MN Stm Hdr IB Controlled Relief PS
Switch - TDAFW Pmp Lube Oil Press Perm PS
Swit"h - TDAFW PMP Lube Oil Press Penn PS
Switch- Reac Clnt Pmp 1B Clg Wtr Rtm FC
SWITCH-AFW PUMP 1A FAN COIL TS
SW1TCH-REAC eLNT PMP IA CLG WTR RTRN FC
SWITCH-TURB BLDG FAN COIL UNIT lA TS
SWITCH-TURB BLDG FAN COIL UNIT IB TS
TANK-REFUEUNG WATER STORAGE TANK
TERM BOX FOR CNTMT CaaUNG TRN A LOCKOUT RELAY
TERM BOX FOR CNTMT COOUNG TRN B LOCKOUT RELAY
TERM BOXTBI279 TB AUX RELAY BOX FOR SWITCHGEAR BUS 1-3
TERM BOX-TB1371-TB FOR SV33261, SV33270 FUTURE

-

Temlinal Box - TBI282 - Aux Relay Box for S\\'itchgear Bus 1-61
TRANSMIITER - CC PUMP DISCH PRESS XMTR



TabUTJT"
SPRA Equipment/Component List-Screened at Surrogate Level

.otnponem Description
TRANSMTITER - RXCP A SEAL WATER HI RANGE FLOW XMTR
TRANSMITTER - RXCP A SEAL WATER LO RANGE FLOW XMTR
TRANSMITTER - RXCP B SEAL WATER HI RANGE FLOW XMTR
TRANSMITTER - RXCP B SEAL WATER LO RANGE XMTR
TRANSMITTER - SG IA LVL IND XMTR
Transmitter - SG 1A LVL Ind XMTR
TRANSMITTER - SG IB LVL IND XMTR
Transmitter - SG IB LVL Ind XMTR
Transmitter - Vol Cont Tank RefLine P Xmtr
TRANSMITTER-BORIC ACID TANK 1A L XMTR
TRANSMITTER-BORIC ACID TANK 1A L XMTR
TRANSMITTER-BORIC ACID TANK 1A L XMTR
TRANSMITTER-BORIC ACID TANK 1A L XMTR
TRANSMITTER-BORIC ACID TANK 1A L XMTR
TRANSMITTER BORIC ACID TANK 1A L XMTR
TRANSMITTER-BORIC ACID TANK 1A L XMTR"
TRANSMITTER-BORIC ACID TANK IB L XMTR
TRANSMITTER-CHG PMPS DSCH TO REGEN HT EXGR F XMTR
TRANSMITTER-CNTMT PRESSURE NO 1A1 DIFF P XMTR
TRANSMITTER-CNTMT PRESSURE NO 1A2 DIFF P XMTR
TRANSMITTER-CNTMT PRESSURE NO 1A3 DIFF P XMTR
TRANSMITTER-CNTMT PRESSURE NO 1B1 DIFF P XMTR
TRANSMITTER CNTMT PRESSURE NO 1B2 DIFF P XMTR
TRANSMHTER-CNTMT PRESSURE NO 1B3 DIFF P XMTR
fRANSMITTER-PRESS. TRANSMTlTJiK

TRANSMITTER PRESSURE TRANSMITTER P-21005 SW TRAIN A DISCH PRES
TRANSMITTER-PRESSURE TRANSMITTER PT-922 aNJECTION UNE A)
TRANSMITTER-PRESSURE TRANSMITTER PT-923 (INJECTION UNE B)
TRANSNUTTER PRESSURE TRANSMITTER SGIA PT-460
TRANSMITTER-PRESSURE TRANSMITTER SGIA PT-468
TRANSMITTER-PRESSURE TRANSMITTER SGIA PT-482
TRANSMITTER-PRESSURE TRANSMITTER SGEB PT-479

TRANSMITTER PRESSURE TRANSMITTER SGIB PT 483
TRANSMITTER PRESSURE, TRANSMITTER WIDE RANGE RCS LOOP A (PT-419
TRANSMITTER PRESSURE TRANSMITTER WIDE RANGE RCS LOOP A (PT-420
TRANSMITTER PRESSURIZER REUEF TANK PRESSURE TRANSMITTER PT-44

RANSMITTER PRZR LEVEL XMTR
TRANSMITTER PR2R LEVEL XMTR 1A

RANSMITTER-PRZR PRESSURE XMTR 1A
[ - R A N S M I T T E R T R Z R PRESSURE XMTR IB"
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Table 3-3
SPRA Equipment/Component List-Screened at Surrogate Level

Compon.enl Description
TRANSMlTfER - RXCP A SEAL WATER ill RANGE FLOW XMTR
TRANS~nTfER - RXCP A SEAL WATER La RANGE FLOW XMTR
TRANSMITIER - RXCP B SEAL WATER III RANGE FLOW XMTR
TRANSMIlT""cR - R..,XCP B SEili. WATER La RANGE XMTR
TRANSMITTER - SG 1A LVL fND XMTR
Transmitter - SG 1A LVL Ind XMTR
TRANSMlTIER - SG 1B LVL IND XMTR
Transmitter - SG IB LVL Ind XMTR
Transmitter - Vol Cont Tililk Ref Line P Xmtr
TRANSMIlTER-BORIC ACID TM'K IA L XMTR

,,-

TRANSMITTER-BORIC ACID TANK lA L XMTR
TRANSMITTER-BORIC ACID TANK IA L XMTR
TRANSMITTER-BORIC ACID TANK IA L XMTR
TRANSMITfER-BORlC ACID TANK lA L XMTR
TRANSMI1TER-BORIC ACID TANK lA L XMTR
TRANSMITTER-BORIC ACID TANK lA L XMTR
TRA..~SMI1TER-BORIC ACID TANK IB L XMTR
TRANSMITTER-CRG PMPS DSCH TO REGEN HT EXGR F XMTR
TRANSMIITER-CNTMT PRESSURE NO lAI DIFF P XMTR

_.

TRANSMITTER-CNTMT PRESSURE NO lA2 DIFF P XMTR
TRANSMITTER-CN'"fMT PRESSURE NO lAJ DIFF P XMTR
TRANSMITIER-CNTMT PRESSURE NO IBI DIFF P XMTR
TRANSMITTER-CNTMT PRESSURE NO IB2 DIFF P XMTR
TRANSMlITER-CNTMT PRESSURE NO IB3 DIFF P XMTR
TRANSMITTER-PRESS. TRANSMITTER P-21006
TRANS~nTfER·PRESSURE TRANSMITfER P-ZlOO5 SW TRAIN A DISCH PRES
TRANSMITIER-PRESSURE TRANSMIITER PT-922 (INJECTION UNE A)
TRANSMIITER-PRESSURE TRANSMIlTER PT-923 (INJECTION UNE B)
TRANSrvUTTER-PRESSURE TRANSMI~ER SGIA PT-460
TRANSMITTER-PRESSURE TRANSMIITER SGIA PT-468
TRANS~fITTER-PRESSURE TRANSrvtITIER SGIA PT-482
TRANSMITTER-PRESSURE TRANSl\<tITfER' SGm PT-479
TRANSMITTER-PRESSURE TRANSMIITER SGffi PT-483
TRANS~n1TER-pR.ESSURE TRANSMIITER \VIDE RANGE ReS LOOP A (PT-419
TRA.NSMIlTER-PRESSURE TRANSMITTER \\ilDE RANGE Res LOOP A (PT-420
TRANSMITTER·PRESSURIZER REUEF TANK PRESSURE TRANSMITTER PT-44
TRANSMITI"ER PRZR LEVEL XMTR
TRANSMITTER, PRZR LEVEL XMTR IA

ITRANSMITTER-PRZR PRESSURE XJ\iTR lA
TRANSMIITER·PRZR PRESSURE XMTR IB
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SPRA Equipment/Component List-Screened at Surrogate Level

Component Description
TRANSMITTER-PRZR PRESSURE XMTR 1C
TRANSMITTER-PRZR REUEF TANK LVL XMTR
TRANSMITTER-RESID HT REML PMP 1A DSCH P XMTR
TRANSMITTER-RESID HT REML PMP IB DSCH P XMTR
TRANSMITTER-RWST LVL XMTR
TRANSMITTER-RWST LVL XMTR
TRANSMITTER RXCP A NO. 1 SEAL INS. FLOW XMTR
TRANSMJITER-RXCP B NO. 1 SEAL INS. FLOW XMTR
TRANSMITTER-SFTY INJ PMP 1A DISH F XMTR
TRANSMITTER-STM GEN 1A L XMTR
TRANSMITTER-STM GEN 1A L XMTR
TRANSMITTER-STM GEN 1A L XMTR (LT-461)
TRANSMITTER-STM GEN IB L XMTR
TRANSMITTER-STM GEN IB L XMTR
TRANSMITTER STM GEN IB L XMTR J T-471)
TRANSMITTER TEMP XMTR COLD LEG .;CS LOOP (TE-45OB)
TRANSMITTER-VOL CONTROL TANK LVL
TRANSMITTER-VOL CONTROL TANK LVL
Turbine Oil Storage Tank
VALVE- MTR OPER-COMPONENT COOLING HX 1A INLET
VALVE- SG A MSIV BYPASS
VALVE-CHECK-MAIN STEAM ISOLATION VALVE ASSEMBLY-GEN IA
VALVE-CHECK-MAIN STEAM ISOLATION VALVE ASSEMBLY-GEN IB
V A L V E - C O N T R O L - A U X T E E D W A T E R PUMP'lB FLOW CONTROL VALVE
VALVE-CONTROL-CC610A/CV3H27 RXCP A THERMAL BARRIER
VALVE-CONTROL-CC610B/CV31128 RXCP B THERMAL BARR COMP CLG RT
VALVE-CONTROL-CNTMT CLG SW RETURN HEADER 1A MV
VALVE-CONTROL-CNTMT CLG SW RETURN HEADER ID MV
VALVE-CONTROL-CONDENSATE EMERGENCY MAKE-UP CONTROL STATION
'ALVE-CONTROL-CONTAINMENT SUMP i'O DH NO. 1

VALVE CONTROL CONTAINMENT SUMP TO DH NO.l
VALVE CONTROL HEADE 1C SHROUD COOLING COIL C/D BYPASS
VALVE-CONTROL-HEADER 1A SHROUD COOLING COIL A/B BYPASS

ALVE CONTROL HEADER IB SHROUD COOUNG COIL A/B BYPASS
VALVE-CONTROL-HEADER ID SHROUD COOUNG COIL C/D BYPASS

ALVE CONTROL ICS2O1/CV31273 ICS RECIRCULATION TO RWST
VALVE CONTROL ICS2O2/CV31272 ICS RECIRCULATION TO RWST
VALVE CONTROL LOCA100B/CV31725 POST LOCA H2 TO RECOMBINER B
/ALVE CONTROL-LOCA201B/CV31727 POST LOCA HYD RECMBR B TO CNT
'ALVE CONTROL MAIN STM CONTROLED REUEF VALVE STM HDR IB

•' * r
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Table 3-3
SPRA Equipment/Component List-Screened at Surrogate Level

Component Description
VALVE-C6>ffROL-MAIN STM CONTROLLED REUEF VALVE STM HDR LT
VALVE-CONTROL-PRESSURIZER TO PRESSURIZER RELIEF TANK
VALVE CONTROL PRESSURIZER TO PRESSURIZER RELIEF TANK
VALVE-CONTROL-REAC COOLANT TO DH NO. 1
VALVE-CONTROL-REAC COOLANT TO DH NO. 1
VALVE CONTROL-REACTOR COOLANT PUMP 1A SEAL WATER OUTLET
VALVE-CONTROL-REACTOR COOLANT PUMP IB SEAL WATER OUTLET
VALVE-CONTROL-REGEN. HEAT EXCH. CHARGING LINE
VALVE-CONTROL-RHR8A/CV31114 RHR HEAT EXGR A FLOW CV
VALVE-CONTROL-RHR8B/CV31115 RHR HEAT EXGR B FLOW CV
VALVE-CONTROL-SA7003B/MV32148 HYDROGEN DILUTION TO CONTAINMN
VALVE-CONTROL-SEAL WTR INJECTION BYPASS BLOCK CV
VALVE-CONTROL-SERVICE WATER FROM DIESEL GEN, OIL COOLER
VALVE-CONTROL-SERVICE WATER HEADER ISOLATION
VALVE-CONTROL-SERVICE WATER TO TURBINE BUILDING
VALVE-CONTROL-SERVICE WATER TO TURBINE BUILDING
VALVE-CONTROL-S1101A7CVT124TSI PUMP MAKEUP TO ACCUMUL A
VALVE-CONTROL-SI 101B/CV31248 SI PUMP MAKEUP TO ACCUM B
VALVE MTR OPER-AFW10B/MVJ2028AFW TRAIN B CROSSOVER VALVE
VALVE MTR OPER-AUX FEEDWATER PUMP 1A
VALVE-MTR OPER-AUX FEEDWATER PUMP IB
VALVE-MTR OPER-AUX FW PUMP 1A DISCH X-OVER MV
VALVE-MTR OPER-BORIC ACID FILTER (STA. 1)
VALVE-MTR OPER-BT2A/MV32077 S/9 A BLOWDOWN ISOL VALVE Al
VALVE-MTR OPER-BT2B/MV32079 S/G B SLOWDOWN ISOL VALVE BI
VALVE-MTR OPER-BT3A/MV32078 S/G A BLOWDOWN ISOL VALVE A2
VALVE-MTR OPER-BT3B/MV32080 S/G B BLOWDOWN ISOL VALVE B2
VALVE-MTR OPER-CC400A/MV 32119 COMP COOLING TO RHR HT EXCH A
VALVE-MTR OPER-CC400B/MV32120 COMP COOLING TO RHR HT EXCH B
VALVE-MTR OPER CC6OO/MV32088 CC TO RXCPS AND EXCFS LD HX
'ALVEMTR OPER-CC601A/MV32084 COMP COOUNG TO RXCP A

VALVE MTR OPER-CC6D1B7MV32085 COMP COOUNG TO RXCP B
VALVE MTR OPER-CC612A/MV32086 RXCP A COMP CL(
VALVE-MTR OPER-CC612B/MV32087 RXCP B CC RETURN ISOL
VALVE-MTR OPER-CC6A/MV 32121 COMP COOUNG HT EXCH A OUTLET
VALVE MTR OPER CC6B/MV32122 COMP COOUNG HT EXCH B OUTLET
VALVE MTR OPER-CVC211/MV32124 RXCP SEAL WTR RETURN ISOLATION
VALVE MTR OPER ICS2A7MV32406 CNTMT SPRAY PMP A SUCT FRM RWST
VALVEMTR OPER ICS2B/MV32407 CNTMT SPRAY PMP B SUCT FRM RWST

ALVEMTR OPER 1CS5A/MV32066 CNTMT SPRAY PMP A DISCH ISOL
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Table 3-3
SPRA Equipment/Component List-Screened at Surrogate Level

Component Description
,VALVE-CONflIDL-MAIN STM CONTROLLED REuEF VALVE STM HDR IA
VALVE-CO?\TTROL-PRESSURlZER TO PRESSURlZER RELIEF TANK
VALVE CONTROL-PRESSURIZER TO PRESSURIZER REI TF.F TANK
VALVE-CONTROL-REAC COOLANT TO DH NO.1
VALVE-CONTROL-REAC COOLANT TO DH NO.1
VALVE-CONTROL-REACTOR COOLANT PUMP IA SEAL WATER OUTLET
VALVE-CONTROL-REACTOR COOLANT PUMP IB SEAL WATER OUTLET
VALVE-CONTROL-REGEN. HEAT EXCH. CHARGING UNE
VALVE-CONTROL-RHR8AJCV31114 RHR HEAT EXGR A FLOW CV
VALVE-CONTROL-RHR8B/CV31115 RHR HEAT EXGR B FLOW CV
VALVE-CONTROL-SA7003B/MV32 148 HYDROGEN DILUTION TO CONTAINMN
VALVE-CONTROL-SEAL WTR INJECTION BYPASS BLOCK CV
VALVE-CONTROL-SERVICE WATER FROM DIESEL GEN, OIL COOLER
VALVE-CONTROL-SERVICE WATER HEADER ISOLAnON
VALVE-CONTROL-SERVICE WATER TO TURBINE BUILDING
VALVE-CONTROL-SERVICE WATER TO TURBINE BUILDING
VALVE-CONTROL-SIlOIAfCV31247 SI PUMP MAKEUP TO ACCUMUL A
VALVE-CONTROL-SIlOIB/CV31248 SI PUMP MAKEUP TO ACCUM B
VALVE-MTR OPER-AFWlOB/MV32028 AFW TRAIN B CROSSOVER VALVE
VALVE-MTR OPER-AUX FEEDWATER PUMP lA
VALVE-MTR OPER-AUX FEFDWATER PUMP IB
VALVE-MTR OPER-AUX FW PUMP lA DISCH X-OVER MV
VALVE-MTR OPER-BORIC ACID FiLTER (STA. 1)
VALVE-MTR OPER-BTIA/MV32077 5/9 A BLOWDOWN I50L VALVE Al
VALVE-MTR OPER-BTIB/MV32079 S/G B SLuwuvWN ISOL VALVE BI
VALVE-MTR OPER-BTIAlMV32078 S/G A BLOWDOWN ISOL VALVE A2
VALVE-MTR OPER-BTIB/MV32080 S/G B BLOWDOWN ISOL VALVE B2
VALVE-MTR OPER-CC400A/MV 32119 COMP COOUNG TO RHR HT EXCH A

! VALVE-MTR OPER-CC400B/MV32120 COMP COOUNG TO RHR HT EXCH B
VALVE-MTR OPER-CC600/MV32088 CC TO RXCPS AND EXCPS LD HX
VALVE-MTR OPER-CC60IAlMV32084 COMP COOUNG TO RXCP A
VALVE-MTR OPER-CC601B/MV32U~j COMP COOUNG TO RXCP B
VALVE-MTR OPER-CC612NMV32086 RXCP A COMP CLG RETURN ISOL
vALVE-MTR OPER-CC612B/MV32087 R,XCP B CC RETUR.N" ISOL
VALVE-MTR OPER-CC6AJMV 32121 COMP COOUNG HT EXCH A OUTLET
'vALVE-MTR OPER-CC6B/MV32122 COMP COOUNG HT EXCH B OUTLET
VALVE-MTR OPER-CVC21IlMV32124 RXCP SEAL WTR RETURN ISOLATION
vALVE-MTR OPER-ICS2A1MV32406 CNTMT SPRAY PMP A SUCT FRM RWST
VALVE-MTR OPER-ICS2B/MV32407 CNThIT SPRAY PMP B SUCT FRM RWST
VALVE-MTR OPER-1CSSA/MV32066 CNTMT SPRAY PMP A DISCH ISOL ,



Table 3-3 "
SPRA Equipment/Component List-Screened at Surrogate Level

Component Description
VALVE-MTR OPER-ICS5B/MV32068 CNTMT SPRAY PMP B DISCH
VALVE-MTR OPER-ICS6A/MV32067 CNTMT SPRAY PMP A DiSCH ISOL
VALVE-MTR OPER-ICS6B/MV32069 CNTMT SPRAY PMP B DISCH ISOL
VALVE-MTR OPER-MS100A/MV32038 S/G A STM SPLY TO T/D AFW PUMP
VALVE-MTR OPER-MS100B/MV32039 S/G STM SUPPLY TO T/D AFW PMP
VALVE-MTR OPER-MS102/MV32040 T/D AFW PUMP MAIN SIM ISOL
VALVE-MTR OPER-MS2B/32008 S/G MSIV BYPASS VALVE
VALVE-MTR OPER-PEN. NO. 14 N EL. 616M1 15/16 INCH
VALVE-MTR OPER-PRIA7MVT2D89 PRESSURIZER PORV BLOCK VALVE
VALVE-MTR OPER-PR1B/MV32090 PRESSURIZER PORV BLOCK VALVE
VALVE-MTR OPER-R.W. INLET AT CHARGING PUMP
VALVE-MTR OPER-RHR11/MV32118RHR DISCHARGE TO RCS LOOP B
VALVE-MTR OPER-RHR1A/MV32116 RCS LOOP A SUPPLY TO RHR PUMPS
VALVE-MTR OPER-RHR1B/MV32132 RCS LOOP B SUPPLY TO RHR PUMPS
VALVE-MTR OPER-RHR2A/MV32117 RCS LOOP A SUPPLY TO RHR PUMPS
VALVE-MTR OPER-RHR2B/MV32133 RCS LOOP B SUPPLY TO RHR PUMPS
VALVE-MTR OPEP-RHR30CA/MV32134 RHR PMP A SUPPLY TO SI PMP A
VALVE-MTR OPER-RHR300B/MV32135 RHR PMPB SUPPLY TO SI PMP B
VALVE-MTR OPER-RHR400A/MV32125 RHR PMP A SUPPLY TO ICS PMP A
VALVE-MTR OPER-RHR400B/MV32I2o RHR PMP B SUPPLY TO ICS PMP B
VALVE-MTR OPER-SI208/MV32131 SI RECIRCULATION TO RWST
VALVE-MTR OPER-SI209/MV32130 SI RECIRCULATION TO RWST
VALVE-MTR OPER-SI2A/MV32104 BORIC ACID TANK OUTLET ISOLATION
VALVE-MTR OPER-SI2B/MV32105 BORIC ACID TANK OUTLET ISOLATION
VALVE-MTR OPER-SI300A/MV32111 RWST SUPPLY TO RHR PI
VALVE MTR OPER-SI300B/MV32112 RWST SUPPLY TO RHR PUMP B
VALVE-MTR OPER-SI302B/MVT2101 RHR PUMP B INJN TO RE AC VESSEL
VALVE-MTR OPER-SI350A/MV32102 CNTMT SUMP B SPLY TO RHR PMP A
VALVE-MTR OPER-SI350B/MV32103 CNTMT SUMP B SPLY TO RHR PMP B
VALVE MTR OPER-SI351A/MV32113 CNTMT SUMP B SPLY TO RHR PMP A
VALVE-MTR OPER-SI4A7MV32109 RWST SUPPLY SI PUMPS
VALVE-MTR OPER-SI4B/MV32110 RWST SUPPLY TO SI PUMPS
VALVE-MTR OPER-SI5A7MV32107 SI PUMP A SUCTION ISOLATION
VALVE-MTR OPER-SI5B/MV32108 SI PUMP B SUCTION ISOLATION
VALVE-MTR OPER-TURBINE DkiVEN AUX. FEEDWATER PUMP
VALVE-MTR OPER-VOLUME CONTROL TANK - OUTLET
VALVE-RELIEF-CHARGING PUMP 1A DISCH RELIEF
VALVE RELIEF-CHARGING PUMP IB DISCH RELIEF
VALVE RELIEF CHARGING PUMP \C DISCH RELIEF
VALVE RELIEF PRESSURIZER SAFETY RELIEF TO PRSZR RELIEF TANK
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Table 3-3

ISPRA Equipment/Component List-Screened at Surrogate Level

.Component Descnptlon
VALVE-MTR OPER-rCS~B/MV32068 CNTMT SPRAY PMP B DISCH ISOL
VALVE-MTR OPER-ICS6AfMV32067 CNTMT SPRAY PMP A DisCH ISOL
VALVE-MTR OPER-ICS6B/MV32069 CNTMT SPRAY PMP B DISCH ISOL
VALVE-MTR OPER-MSlOOAfMV32038 S/G A STM SPLY TO TID AFW PUMP
VALVE-MTR OPER-MSlOOB/MV32039 S/G STM SUPPLY TO T/D AFW PMP
VALVE-MTR OPER-MS102/MV32040 TID AFW PUMP MAIN SIM ISOL
VALVE-MTR OPER-MS2B/32008 S/G MSIV BYPASS VALVE
VALVE-MTR OPER-PEN. NO. 14 N EL. 616'-1115716 INCH

I

VALVE-MTR OPER-PRIAlMV32089 PRESSURIZER PORV BLOCK VALVE
VALVE-MTR OPER-PRIBIMV32090 PRESSURIZER PORV BLOCK VALVE
VALVE-MTR OPER-R.W. INLET AT CHARGING PUMP
VALVE-MTR OPER-RHRl1/MV321 18 RHR DISCHARGE TO RCS LOOP B
VALVE~lv1:TR OPER-RHRIAlMV32116 RCS LOOP A SUPPLY TO RHR PUMPS
VALVE-MTR OPER-RHRIB/MV32132 RCS LOOP B SUPPLY TO RHR PUMPS
VALVE-MTR OPER-RHR2AfMV32117 Res LOOP A SUPPLY TO RHR PUMPS
VALVE-MTR OPER-RHR2B/MV32lJ3 Res LOOP B SUPPLY TO RHR PUMPS
VALVE-MTR OPEP-RHRJOOAJy..,~V32134RHR PMP A sUPPLY TO SI PMP A
VALVE-MTR OPER-RHR300B/MV32135 RHR PMPB SUPPLY TO SI PMP B
VALVE-MTR OPER-RHR400AlMV32125 RHR PMP A SUPPLY TO ICS PMP A
VALVE·MTR OPER-RHR4OVB/MV32126 RHR PMP B SUPPLY TO ICS PMP B
VALVE-MTR OPER-SI208/MV32131 SI RECIRCULATION TO RWST
VALVE-MTR OPER-SI209/MV32130 SI RECIRCULATION TO RWST
VALVE-MTR OPER-SI2A1MV32104 BORIC ACID TANK OUTLET ISOLATION
VALVE-MTR OPER-SI2B/MV32105 BORIC ACID TANK OUTLET ISOLATION
VALVE-MTR OPER-SI300AlMV32111 RWST SUPPLY TO RHR PUMP A
VALVE-MTR OPER-SI300B/MV32112 RWST SUPPLY TO RHR PUMP B
VALVE-MTR OPER-SI302B/MV32JOl RHR PUMP B INJN TO REAC VESSEL
VALVE-MTR OPER-SI350A/-MV32102 CNTMT SUMP B SPLY TO RHR PMP A
VALVE-MTR OPER-SI350B/MV32103 CNTMT SUMP B SPLY TO RHR PMP B
VALVE-lvfTR OPER-SI351AlMV32113 CNTMT SUMP B SPLY TO ·RHR PMP A
VALVE-MTR OPER-SI4A1MV32109 RWST SUPPLY SI PU1vIPS
VALVE-MTR OPER-SI4B/MV32110 RWST SUPPLY TO 51 PUMPS
VALVE-MTR OPER-SI5AiMV32107 SI PUMP A SUCTION ISOLATION
VALVE-MTR OPER-SI5B/MV32108 SI PUMP B SUCTION ISOLATION
VALVE-MTR OPER-TURBINE DfoVEN AUX. FEEDWATER PUMP
VALVE-MTR OPER-VOLUME CONTROL TANK - OUTLET
VALVE-REUEF-CHARGING PUMP 1A DISCH REUEF I
VALVE-REU&-CHARGING PUMP IB DISCH REUEF
VALVE-REUEF-CHARGING PUMP IC DISCH REUEF
\' ALVE-REUEF-PRESSURIZER SAFETY REUEF TO PRSZR REUEF TANK



Table 3-3
SPRA Equipment/Component List-Screened at Surrogate Level

,ompo <?nt Description

VALVE REUEF-PRESSURIZER SAFETY RELIEFTO PRSZR RLF TNK
VALVE-REUEF-SAFETY TO ATMOS-STEAM GEN IB
VALVE-RELIEF-SAFETY TO ATMOS-STEAM GEN IB
VALVE-RELIEF-SAFETY TO ATMOS-STEAM GEN IB
VALVE-RELIEF-SAFETY TO ATMOS-STEAM GEN IB
VALVE-REUEF-SAFETY TO ATMOS-STEAM GEN IB
VALVE-SI3O2A/MV321OO RHR PUMP A INJECTION TO REACTOR VESSEL
VALVE-SI351B/MV32114 CNTMT SUMP B SUPPLY TO RHR PUMP B
VALVE-SOLENOID-DG RM 1A DMPR CONTROL SV 1A3 "
VALVE-SOLENOID-DG RM 1A DMPR CONTROL SV 1A4
VALVE-SOLENOID-DG RM IB DMPR CONTROL SV 1B3
VALVE-SOLENOID-DG RM IB DMPR CONTROL SV 1B4
XMITTER-AUX FW TO STM GEN 1A F XMTR
XMTTTER-AUX FW TO STM GEN IB F XMTR
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EQUIPMENT
DESCRIPTION

Motor Control Centers
MCC52F &
MCC52FEXT.

Diesel Generator
Excitation & Control
Cabinets DR101 &
DR111

Station Service
Transformers 51, 52, 61
&62.

Relay Racks RR186 &
RR187.

Reactor Trip Breaker
Cabinet RDlOh

Table 3-4
EQUIPMENT OUTLIERS

iPEEE VVALKDOWN RESULTS

FINDING

Adjacent MCC's not bolted
together, which may pose an
interaction hazard based on
relay chatter concerns.

Several fasteners on
cast-in-place anchors were
found missing. An overhead
emergency light posed an
interaction hazard to DR101.

Transformer cabinets were
found anchored to the floor
with friction clips, which are
considered undesirable
according to A-46 walkdown
guidelines.

The relay racks are not
bolted to adjacent panels.
which may pose an
interaction hazard based on
relay chatter concerns

Several anchor bolts which
connect cabinet to embedded
channel were found missing.

RESOLUTION

Cabinet displacements during
a design basis seismic event
were determined. The
evaluation concluded that the
cabinets will not impact.

Missing fasteners were
replaced during the 1992
refueling outage and restraint
installed on emergency light
during 1993 outage.

A design change was initiated
to have the transformer
cabinet bases welded to
embedded floor channels.
Transformers 51 and 52 were
modified during the 1994
refueling outage.
Transformers 61 and 62 are
scheduled for modification
during a later refueling
outage.

An engineering support
request was initiated to have
the racks bolted together to
eliminate the concern. A
schedule for compleiion has
not been determined.

A design change was initiated
to have the cabinet sections
welded to the embedded
channel in lieu of installing
bolts. Work was completed
during the 1993 refueling
outage.
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Table 3-4
EQUIPMENT OUTLIERS

IPEEE WALKDOWN RESULTS

EQUIPMENT
DESCRIPTION

SI Pump B Sucticn
Isolation Valve SI5B.

Main Steam Header 1A
Controlled Relief Valve
SD3A.

SI Pump Makeup Valve
SI101B to Accumulator.

Aux Feedwater Pump
Lube Oil Pressure
Switches 16016, 16019
& 16085.

Flux Mapping Transfer
Cart
(GI-131 Issue).

Overhead Fluorescent
Lights.

FINDING

One leg of a Uni strut frame
is within 1/2" of the valve
motor, which may present an
interaction hazard.

Valve actuator and yoke are
independently braced.

Actuator and yoke are
independently braced.

All three switches identified
as Mercoids, which are
considered outliers for the
A-46 program.

Two concerns identified; (1)
lateral restraints for the
10-path assembly frame were
never installed, and (2) chain
hoist on overhead rail
identified as a possible
interaction hazard to 10-path
assembly.

Generic problem throughout
safety-related areas of the
plant. S-hooks on the chains
supporting the lights are not
closed, presenting a possible
interaction hazard to
equipment below.

RESOLUTION

IE Bulletin 79-14 pipe stress
evaluation determined that
displacement of the pipe and
valve is approximately 1/8".
Issue considered resolved.

An analysis was performed to
qualify support configuration
as-is.

An analysis was performed to
qualify support configuration
as-is.

A design modification was
previously initiated to have
the switches replaced for other
reasons. Modification
completed in 1993.

It was determined by analysis
that lateral restraints are not
required to support 10-path
assembly under seismic loads.
Administrative controls were
implemented to restrain hoist
at the fixed end of crane rail
and required to be functional
when not in use.

A plant walkdown was
conducted during the 1994
refueling outage to pinch the
S-hooks closed.
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Table 3-4
EQUIPMENT OUTLIERS

IPEEE WALKDOWN RESULTS

EQUIPMENT
DESCRIPTION

Emergency Lights.

480V Switchgear Bus
62.

Control Room Ceiling.

Control Room Vertical
Panel C

All Equipment

FIT >EVG

Some of the lights were
found to not have seismic
restraints installed,
presenting a possible
interaction hazard to
equipment below.

An empty spare breaker
cabinet was used for parts
storage, presenting a possible
interaction hazard on the
basis of relay chatter
concerns.

Aluminum ceiling diffuser
panels were considered as a
possible hazard to operators
if the diffusers were to
dislodge from T-bar
supports.

Rear doors on panel could
not be latched shut due to
interference with cables
which extend from rear of
cabinet. Unlatched doors
present possible interaction
hazard on basis of relay
chatter.

Possible interaction hazards
due to loose or unrestrained
portable equipment.

RESOLUTION

Lights and battery units
strapped to supports as
required during 1994 refueling
outage.

Maintenance department
notified of problem. Spare
parts were removed and al!
other spare breaker cabinets
were inspected for similar
problems during 1993
refueling outage.

An engineering support
request was initiated to have
the diffuser panels tie-wrapped
to the T-bar supports. A
schedule for completion has
not been determined.

It was determined that the
cables were temporarily in
place to support radiation
monitoring modifications.
Doors could not impact with
cabinet because of cable
interference. Operations
department agreed to latch
doors shut following
completion of work during
1994 refueling outage.

Plant procedure GNP 1.31.1
drafted to provide guidelines
for control of portable
equipment. Full
implementation occurred June
1. 1994.
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TABLE 3-5
COMPONENTS AND STRUCTURES USED TO DETERMINE

PLANT STATUS FOLLOWING A SEISMIC EVENT

Containment Building

Reactor Pressure Vessel

Reactor Pressure Vessel Supports

Switchyard Ceramic Insulators

Auxiliary Building

Turbine Building

Screenhouse

Steam Generators

Steam Generator Supports

Pressurizer

Pressurizer Supports

Reactor Coolant Pumps

Reactor Coolant Pump Supports

Control Rod Drive Mechanism

Rea_tur Core Upper Internals

Reactor Coolant System Piping

Reactor Coolant Pump Seals

Secondary Side Piping and Supports

3-S3
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TABLE 3-6
DESCRIPTION OF SEISMIC EVENT TREE NODES

EVENT TREE NODE

SXACC

SXU1, SXLI2

SXLR1. SXLR2, SXLR3

SXHIO. SXW2, SXHI3

SXAF!, SXAF3

SXCHG

SXJS1

SXOP1. SXOP2

SXRPS

sxccw
sxsws--
SXDCP-"

SXACP"

FRONTLINE SYSTEMS

DESCRIPTION

Safety Injection Accumulators

Low Pressure Injection System

Low Pressure Recirculation System

High Pressure Injection System

Auxiliary Feedwater System

Chemical and Volume Control System

Main Stream Isolation

Operator Cooldown and Depressurize RCS

SUPPORT SYSTEMS

Engineered Safeguards Actuation System
Including 120V AC Instrument Power

Component Cooling Water System

Service Water System

125V DC Electrical System

4160V AC Electrical System, 480V AC
Electrical System, Emergency Diesel
Generators

Fault trees used in the seismic initiating events tree Figure 3 4
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Table 3-7

Kewaunee SPRA Results

Result

Seismic Core Damage Frequency

Plant Median Opacity (PGA(g))

Plant High Confidence of a Low Probability of Failure
(HCLPF) (PGA(g))

Value

1.10E-05

O.38g

0.23

3-S5 ipeec
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Table 3-8

Summary of the Plant Level Fragility

Conditional Probability of Failure

0.05

0.15

0.25

0.50

0.75

0.85

0.95

HCLPF1

PGA(g)

0.293

0.344

0.364

0.377

0.452

0.512

0.611

0.228

Assuming the plant fragility cur\e is lognonnal. the HCLPF corresponds to a 0.011
probability of failure

>•- p n ipece 3 w. p
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Table 3-9

Contribution of Individual Accident Sequences Towards the Total Plant Risk

Seismic
Sequence1

SCSF

ssws
SRVB

SLSP01

SACP

SDCP

SRDF

SSLB06

SLLO04

SLLO19

SSLO09

SLLO01

SLL(X)2

SSLO11

SLLO03

SSLO12

SSLOI4

SSLlXJl

SSLO02

SSL(X)4

SSLOIO

SSLO20

SMUXN

SLSF)2

SSLBO5

Mean Annual Core
Damage Frequency

3.60E-06

1.99E-06

1.74E-06

1.35E-C6

1.26E-06

3.48E-07

2.09E-07

1.08E-07

9.34E-08

7.65E-08

4.90E-08

4.04E-08

" 'QE-08

08

• 4E-08

1.58E-08

1.46E-08

1.35E-O8

9.17E-09

S.15E-IW

6.77E-09

5.O3E-OQ

4.70E-0Q

3.25E-O9

2.^1E-09

Percent

32.70

18.08

15.76

12.25

11.40

3.16

1.90

0.98

0.85

0.69

0.44

0.37

0.24

0.21

0.16

0.14

0.13

0.12

0.08

0.07

0.06

0.05

0.04

0.03

0.03
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Table 3-9 (cont.)

Contribution of Individual Accident Sequences Towards the Tota! PSant Risk

Seismic
Sequence1

SMLO01

SSLB04

SMLO02

SMLO05

SSLO13

SSLB01

SSLO03

SSLB02

SSLB03

SSLO08

SSLO18

SMLO04

SSLO07

SSLO17

SSLO06

SSLO05

SSLO16

SSLO15

SMIJ003

SMLa)8

SMLO06

SMLO07

Total

Mean Annual Core
Damage Frequency

1.29E-09

1.08E-09

8.68E-IO

6.35E-10

4.03E-10

3.40E-10

2.34E-10

2.28E-10

2.28E-1O

1.77E-10

1.53E-1O

1.48E-10

6.57E-11

5.90E-11

4.44E-11

4.38E-11

4.08E-U

4.07E-11

2.22E-11

1.30E-U

4.20E-12

3.24E-12

1.10E-05

Percent

0.01

0.01

0.01

0.01

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

100.00

See the seismic e\ent trees in Figures 3-4 through 3-9.

3 - X X
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Table 3-10
Dominant Sequences

Sequence

SCSF

ssws

SRVB

SLSPOI

SACP

SDCP

Description

Failure of the Containment or Steam Generator. These
components have been screened out and are modeled by
the surrogate element.

Failure of the service water system occurs due to failure
of the Intake Structure valves (air or motor operated,
check valves, pumps, etc.)

Failure of th«* Screenhouse, Auxiliary Building, Turbine
Building, or Reactor Vessel. These structures have been
screened out and are modeled by the surrogate element.

Loss of off-site power, and the Auxiliary Feedwater
System.

Failure of the emergency AC power system occurs, which
includes the diesel generators and supporting equipment.

DC power system fails which includes the station
batteries, diesel generators, cable trays, etc.

Important Components

Surrogate Component

Intake Structure (Surrogate Component).
All other components have a median
capacity of 0.95g or greater.

Surrogate Component

Operator Error
Surrogate Component

Surrogate Component
All components have a median capacity
of I.05g and higher.

Surrogate Component
All components have a median capacity
of 1.05g and higher.

3-89
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Table 3-11

Summary of Kewaunee SPRA Sensitivity Analysis Results

Case

Base
Case

1

2

3

4

5

b

j

Description

EPRI Seismic Hazard Curve
Used to Estimate CDF

LLNL (NUREG-1488)1

Seismic Hazard Curve Used
to Estimate CDF

Random Failure and Operator
Action Probabilities Set to 0.0

Random Failure Probabilites
Increased By an Order of
Magnitude

Random Failure Probabilities
Reduced By an Order of
Magnitude

Operator Action Probabilities
Increased By an Order of
Magnitude

Operator Action Probabilities
Reduced By an Order of
Magnitude

Surrogate Component
Capacity Set to 2.0g

Operator action - Shift AFW
from CST to SWS probability
set lo 0.0

SW System screen capacity
set to 3.0g

Core Damage
Frequency

1.10E-05

1.15E-05

9.27E-06

2.35E-O5

I.06E-05

1.15E-O5

1.10E-05

9.66E-06

9.95E-06

1.07E-05

Plant
Median (g)

0.38

0.38

0.43

0.35

0.38

0.38

0.38

0.38

0.42

0 38

HCLPF (g)

0.23

0.23

0.26

0.102

0.25

0.20

0.25

0.23

0.23

0.24

:Plant model is the sank is the base case.

-Seo text for a discussion oi this HCLPF estimate.

3 uo ',',<. pra ipece J u,p
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Table 3-12

CET End States and Frequencies

CET
End State

HAAAA

HAAFA

HAFAA

HAFFA

HFFAA

HFFFA

HAAAF

HAFAF

HFFAF

HFFFF

LFFFF

End State
Frequency

1.68E-07

3.96E-09

8 ^6E-09

1.68E-10

1.16E-06

3.03E-06

4.86E-09

2.51E-1O

1.42E-07

7.48E-07

5.34E-06

Release
Catagory

S

S

s
s
s
A

G

G

G

G

U

Notes:

1. End Suites are given the following identifier:

PUFC Where:

P = H for high pressure (>400 Psia) reactor vessel failure,

L for low pressure vessel failure.

L = A if low pressure recirculation is available, F if it has failed.

I -•- A if containment spray is available, F if it has failed.

F - A if containment fan coi! units are available, F if they have failed.

C -- A it containment is isolated, F if isolation has failed.

2. Release catagories are defined in Table 3-13.

3-41 !iv pr i ipccc i **p
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TABLE 3-13

KEWAUNEE NUCLEAR PLANT SPRA
AIRBORNE RELEASE CATEGORIES AND PROBABILITIES

Release
Category

S

U

G

A

Definition

No containment failure (leakage only,
successful maintenance of containment
integrity; containment not bypassed;
isolation successful)

Containment failure prior to vessel
failure with noble gases and more than
10% of the volatiles released
(containment isolation impaired)

Containment failure prior to vessel
failure with noble gases and up to 10%
of the volatiles released (containment
isolation impaired)

No containment failure within 48 hr
mission time, but failure could
eventually occur without accident
management action; nobie gases and less
than 0.01 % volatiles released

Frequency

1.35E-06

5.34E-06

8.96E-07

3.O3E-O6

Conditional
Probability12

0.13

0.50

0.08

0.29

NOTES:

1 Conditional probability of release category given core damage.
2 Core damage frequency for Level 2 = 1.06xl0"5/yr.
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FIGURE 3-1

EPRI Seismic Hazard Curve
for the Kewaunee Nuclear Power Plant Site
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FIGURE 3-2

LLNL (NUREG-1488) Seismic Hazard Curve
for the Kewaunee Nuclear Power Plant Site
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Figure 3-3
Small and Medium h sak LOCA
(Figure 3.6 - MJREG/CR-4840)

Conditional Probability of Occurrence
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FIGURE 3-4 SEISMIC INITU TING EVENT TREE

< S f KVB i O S P 1 . - • - - — ^.

' ACP I I sws U Drp I *cr I I c o o i : M n i
sra

r i
I SEAL

1

SSP ii

ii

•STRS

•SSL1

•SSIX)

•SSLO

•SMLO

ssor

•sixo

SDCP

ssws

SACF

SBVB

scsr

W\Ik OB SIB f V « i

i TRM

3-96 L1C\PRA\SE1SM1C WP

Enclosure - Q&A to Attachment 1 Volume 05 (Section 3.0) Page 169 of 415



tIGVRE JS SEISMIC L4RGE LOCA EVENT TREE

SLLO SXCCW SXRTS SH.II SXLR4

1. SLICCESS

2. AEYSLLO04

i. AtfSLLOOJ

4. AEYSLLO02

5. AEYSLLOOl
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FIGURE S-* SEISMIC MEDIUMLOCA EYEST 1KEE
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FIGURE J-^ SEISMIC SMALL LOCA Ky
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FIGl RE i-t SEISMIC LOSS OF OFF SITE POHVR E VENT TREE

SLSP SXAJ1 SXCHC sxccw

1. SUCCESS

2. SUCCESS

t. SLY
(SLSP02)

4. TBV
(SLSPiil)

3-100 L1C\FRA\SE1SMIC.WP

Enclosure - Q&A to Attachment 1 Volume 05 (Section 3.0) Page 173 of 415



FIGURE i-9 SEISMIC STEAM LINE 8RE.4K EVENT TREE
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Figure 3-10
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FIGURE 3-11
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3-12

Kewaunee Sequence and Plant Fragility Curves (Base Case)
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FIGURE 3 - ' 3
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FIGURE 3-14

Kewaunee System Fragility Curves
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FicuRr :--:

Kewaunee System Fragility Curves
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1GURE ? . -16

Kewaunee System Fragility Curves
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FIGURE 3-17

Kewaunee System Fragility Curves
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3-19

Kewaunee - Ground Motions Contribution to Core Damage Frequency
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Kewaunee Plant Fragility Curve - Random / HRA Sensitivity
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4.0 Methodology Selection

A combination of the Fire Induced Vulnerability Evaluation (FIVE) and a fire probabilistic risk
assessment (PRA) was selected as the method to satisfy the NRC request described in GL 88-20,
Supplement 4 (Reference 1).

Data and information pertinent to this analysis were collecteo This included the Kewaunee
Appendix R documentation (References 2 and 3), plant-specific information pertaining to fire
events (Reference 4), fire-related procedures (Reference 5), transient combustible control
procedures (Reference 6), fire brigade performance (References 7, 8, and 9). Locations of each
of the components and their cable routes in the fire zones were determined using general
arrangement drawings (Reference 10) and Appendix R information.

Possible fire-induced initiating events were identified in each fire zone based on disabling all
components and cabling in the zone.

A screening analysis was then done. A fire destroying everything in each fire zone was
postulated. If the fire endangered components modeled in the PRA and required for mitigation
of the event initiated by the fire, the zone was retained for further analysis; otherwise it was not
considered further in the analysis. A second screening analysis was then done, assuming that
the contents of a room or zone would be destroyed, given a fire. Fire ignition frequency was
calculated for each of the remaining zones and the contents (components and cables) identified.
The ignition frequency was calculated using the method described in the EPRI FIVE
methodology (Reference 11). The applicable accident sequences were identified for each zone,
based on the supposition that a fire destroyed the contents of the room. The accident sequences
were modified using the Westinghouse WALT code (Reference 12), and the core damage
frequencies recalculated. The initiating event frequency was changed to the fire ignition
frequency, and the failure probabilities of all components or cables located in that room or zone
were changed from their random values to ' .0. If the fire-induced core damage frequency did
not exceed lE-06/yr, then that zone was screened from further analysis. lE-06/yr was selected
as the cutotf frequency because this is the value used in FIVE and the EPRI fire PRA
methodology for screening purposes. If the core damage frequency exceeded the screening
value, then that fire zone was retained for further analysis. The likelihood of fire propagation
was also assessed, and affected zones were re-screened.

In conjunction with the frequency of fire initiation, the failure probability of automatic
suppression was then factored into development of the initiating event frequency. Remaining
/ones were then modeled with .he COMPBRN Hie code (Reference 13) to determine heat
transfer characteristics and the likelihood of certain components or cables in the zone being
damaged, given a fire of a certain size and in a ^ertain location. In order to gather the necessary
data for this modeling, the plant was walked down in October of 1992. The following tasks
were accomplished:

• Information used in this analysis was verified, and assumptions used in the analysis were
confirmed.

• Fire propagation potential was determined and barrier integrity was verified.
• Layout of components and cable trays was \erified.
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• Three dimensional location information for components and cable trays in each
compartment retained for further analysis was obtained. This was used to model fire
damage to components and cables using COMPBRN.

• Interviews with plant personnel took place, and the information obtained included
suppression system capabilities, likely transient combustibles in zones, and fire brigade
training.

• Possible suppress: m agent induced damage to equipment was identified.
• The potential for interactions between control room and remote shutdown capabilities was

examined.
• Possible seismic-fire interactions were identified.

COMPBRN was then run for those zones that remained after the screening analysis to determine
if a certain component would be damaged, given a fire of a certain magnitude and in a certain
location. Each of the zones was partitioned further into compartments, dependent on spatial
separation or heat transfer barriers, to facilitate modeling. The three dimensional measurements
of components and cables in the compartment were used to model heat transfer, given a fire, and
determine if a component or cable tray would be damaged, given a fire in a certain location.
Use of COMPBRN allowed determination of the extent and timing of damage. This made
possible reductions in the initiating event frequency, by partitioning the "area of influence" over
the compartment or zone area, and allowed credit of manual suppression efforts, if they could
occur prior to damage.

COMPBRN was also needed to identify components and cables rhat would be affected by a
postulated tire.

The internal event models were then modified to reflect the fire-induced initiating event
frequency and the fire-damaged components. These changes allowed quantification of
fire-induced damage in conjunction with random failures, resulting in fire-induced core damage
frequency. Each fire scenario was quantified using the WLJNK fault tree linking code
(Reference 12) to get its own fire-induced core damage frequency. These frequencies were then
summed to obtain total fire-induced core damage frequency.

4.1 Fire Hai*rds Analysis

4.1.1 Definitions and Assumptions

Following are the definitions of some terms used in the Kewaunee Appendix R effort.

Fire Area. An area segregated from neighboring areas by three hour fire barriers. A
fire area delineates the plant locations using the alternate and dedicated
methods of safe shutdown available at the Kewaunee Nuclear Power Plant.

Fire Zone. Fire zones are combined into fire areas. The fire zones at Kewaunee
separate safety-related equipment from combustibles, and identify areas
having similar fire protection characteristics.
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Fire Compartment: Fire compartments are contained within fire zones, and are delineated by
physical characteristics such as spatial separation or heat transfer barriers
such as components. Fire compartments are defined for ease of modeling.

Area of Influence: Area over which a fire can damage certain components or cables, given
a fire.

The following assumptions are used in this analysis:

1. It is assumed that a reactor trip would be generated (either automatically or manually)
upon significant fire initiation in zones housing components and cabling required for safe
shutdown.

2. A 24 hour period is assumed as the base mission time for this analysis. This time is
consistent with the internal events analysis and is based on NUREG-1335 (Reference 13).

3. Fire-induced disabling of the control room heating ventilation and cooling (HVAC) is not
assumed to result in control room uninhabitability. The control room is constantly
manned, and a heating or cooling failure would be noticed, and corrective action taken,
according to the applicable procedure, in a timely manner.

4. It is assumed that fire barriers remain intact for fires of less than rated duration. For
instance, it is assumed that a 3-hour fire barrier could withstand a 2-hour fire.

5. Motor control centers (MCCs) and other metal-enclosed components are not considered
to be vulnerable to a low-intensity external exposure fire. However, unprotected cables
entering and exiting the metal-enclosed component are considered to be vulnerable. Low
intensity fires internal to the cabinet are assumed to be confined to that cabinet.

6. The delineations and boundaries employed in the Appendix R analyses are used in this
analysis. They are, however, examined to ensure applicability to ihis analysis.

/. It is assumed that all automatic fnt suppression systems are sized to effectively mitigate
a maximum sized fire.

8. It is assumed that the fire brigade failure probabilities account for any fire-induced access
difficulties. Fire brigade response times are compared with damage times prior to
assigning credit.

9. It is assumed that successful automatic suppression is initiated instantaneously upon
successful fire detection.

10 Cables in conduit are assumed to be protected from thermal damage for a period of one
hour. Conduit dissipates radiative heat. If a fire is of greater than 60 minute.; in
duration, cables in conduit are assumed to be vulnerable to damage.
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11. Instrumentation and control cables at Kewaunee are qualified to IEEE-383 standards.
For this analysis, it is assumed that all cables of interest have polyethylene (PE)
insulation.

12. Information obtained from Appendix R documentation is assumed to be ci Tent and valid.
A Wisconsin Public Service Corporation internal audit of all this documentation was
completed in 1991.

13. Appendix R fire barriers are assumed to remain intact under rated fire conditions. Fire
loading for all zones was reviewed, and most zones do not contain sufficient
combustibles to sustain a fire of duration long enough to challenge the barriers. For
those zones with high combustible loadings (e.g., diesel fuel oil day tank rooms, turbine
lube oil room), barrier failure and potential propagation is considered.

Where a 20 ft. separation is used to separate zones within the same fire area, it is
assumed that this is adequate spatial separation to prevent inter-zonal propagation, if
intervening combustibles are not present. The presence, or lack of, intervening
combustibles which could allow fire propagation, was determined during the walkdown.
It was found that transient combustibles are limited, reducing the chance of inter-zonal
propagation.

14 Power cabling throughout Kewaunee is armored, and in trays that are separate from
instrumentation and control cabling. This was verified during the walkdown.

4.1.2 Containment Fires

A fire in containment could have severe consequences. However, a damaging hot gas layer
resulting from the fire is unlikely to form in most areas of containment due to the large volume
inside containment. Vulnerable equipment and cables are located on the lower e!e\ ations, where
a hot gas layer which could damage cables is not likely to form. Redundant trains of equipment
were also found to be segregated such that a single fire plume or hot gas layer would not
threaten both trains of equipment.

A large percentage of past fires in nuclear reactor containments have been reactor coolant pump
(RXCP) oil fires. These are not likely at Kewaunee due to the installation of the RXCP oil
collection system. As described in the Appendix R Design Description, the RXCP lube oil
collection system poses no threat to components or cables within containment.

In addition, the combustible loading for containment is low. During maintenance activities, the
combustible loading may increase, but Kewaunee has administrative controls to restrict the
amount of transient combustibles.

For these reasons, containment fires are concluded to pose no significant threat at Kewaunee.
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4.1.3 Evaluation of Fire-Induced Initiating Events

Initiating events that may theoretically be induced by a fire include ihe following:

smail break loss of coolant accident (LOCA)
inadvertent opening of pressurizer power operated relief valves (PORVs) leading
to small LOCA
loss of charging and component cooling watei leading to RXCP seal LOCA
interfacing systems LOCA
transients with main feedwater available
transients without main feedwater available
loss of offsite power
anticipated transient without SCRAM
loss of station and instrument air system
loss of a 125 V DC bus
loss of service water
loss of component cooling wjter

Each is examined and described belcw:

• Small Break LOCA - inadvertent opening of pressurizer PORVs leading to small LOCA

Prolonged opening of pressurizer PORVs could lead to a small LOCA. Fire-induced
LOCAs are described in the Appendix R Design Description, Sections 2.1.1. and 2.1.2
The PORVs are air-operated, and controlled by solenoid valves. The solenoid valves
have their fuses removed in procedure E-0-06 and E-0-C7. This ensures closure of the
PORVs, preventing a LOCA.

Pressurizer PORVs are located in containment. As described in Section 4.2> containment
fires are not considered to present hazards to components or cabling. Pressurizer PORV
cabling is routed outside of containment, on its way from containment to the control
room. Fire effects in the zones outside of containment through which pressurizer PORV
cables pass are assessed in this report.
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Small Break LOCA - loss of charging and component cooling water leading to a RXCP
seal LOCA

RXCP seals at Kewaunee are maintained by charging and by component cooling water
(CCW). The primary method of maintaining the integrity of the RXCP seals is with seal
injection from the positive displacement charging pumps. If seal injection is lost, the
seals are cooled with reactor coolant, which passes through the RXCP thermal barriers.
These thermal barriers are coaled by CCW. A RXCP seal LOCA is highly unlikely
unless both charging and CCW capabilities are lost. CCW pumps are segregated,
precluding fire-induced loss of both CCW pumps due to the same fire. Cables are
separated, precluding fire-induced loss of cabling for both trains. Sections 2.1.1 and
2.1.2 of the Appendix R Design Description, describe Kewaunee's defense-in-depth
strategy to prevent fire-induced LOCAs.

Interfacing systems LOCA

A fire-induced interfacing systems LOCA is not a credible event at Kewaunee. A. fire
could not initiate this event. Fire-induced interfacing systems LOCA are not considered
further in this analysis.

Transients with main feedwater available

A fire could induce a transient with main feedwater available. This is the response that
is most likely for most fires.

Transients without main feedwater available

A fire could disable main feedwater functions, resulting in a transient without main
feedwater available.

Loss of oftsite power

A tire-induced loss of offsite power would occur if a fire were to disable the main
transformer, the main auxiliary transformer, the tertiary auxiliary transformer, and the
reserve auxiliary transformer. These are separated from each other by three hour
barriers, and are located outside the plant. The control cables for these transformers,
however, are located in the plart in non-safeguards cable trays. A loss of offsite power
could therefore occur as a result of fire damage to these trays. Even if the trays are not
damaged, procedures E-0-06, Fire in an Alternate Zone, and E-0-07, Fire in a Dedicated
Zone, require manual isolation of offsite power, thus creating a loss of offsite power.
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• Anticipated transient without SCRAM (ATWS)

ATWS could occur if the reactor trip function were disabled. An ATWS due to a fire
is not credible at Kewaunee, due to the "fail-safe" design of the Reactor Protection
System (RPS), and adequate separation. Possible failure modes, such as stuck rods, are
not fire-induced. The control rods drop unless energized. A fire, therefore, would not
disable the reactor trip function. It is far more likely to initiate a trip. This event is not
considered further in this analysis.

• Loss of station and instrument air

While safeguards station and instrument air compressors were located and their cables
traced in compliance with Appendix R requirements, non-safeguards air compressors and
cables were not. A loss of air only occurs when both safeguards and non-safeguards air
compressors are disabled. The three non-safeguards air compressors are located in the
turbine building basement. The safeguards air compressors and their cabling are located
in separate fire areas, such that a single fire cannot disable all ai." compressors.
Calculation performed for the Appendix R effort also showed that a fire cannot damage
the station and instrument air piping. A fire-induced loss of air is not a credible event
at Kewaunee.

• Loss of a 125 V DC bus

125 V DC components and cables were located for the Appendix R effort. The two
trains of 125 V DC components and cables are separated by three hour fire barriers,
preventing a loss of 125 V DC capability, since the DC buses can be supplied by MCCs
52C, 62C, 52E, 62E, or batteries A or B. Due to this diversity and separation that
would prevent a single fire from destroying 125 V DC capability, a fire-induced loss of
125 V DC capability is not considered further in this analysis. However, loss of a single
125 V DC ous is considered in this analysis.

• Loss of service water

A loss of service water could result if a fire were to disable cabling for service water
components. Redundant service water components are located in two separate fire areas.
Service water cabling was traced as part of the Appendix R effort. It is separated by
train such that a single fire could not disable service water functionality. This event is
concluded to be incredible at Kewaunee. This event is not considered further in this
analysis.

• Loss of component cooling water

A loss of CCW could result if a fire were to disable cabling for CCW components.
Redundant CCW components that are susceptible to fire damage are located in two
separate fire areas. CCW cabling was traced as part of the Appendix R effort. It is
separated by train such that a single fire could not disable component cooling water
functionality. This event is concluded to be incredible at Kewaunee. This event is not
considered further in this analysis.

As part ot discussions for fire /ones, discussion of applicable initiating events is included.
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4.1.4 Screening Analysis

4.1.4.1 Zones containing components requered for mitigation of fire-induced events

AH zones designated for the Appendix R arsalysis containing components required for mitigation
of fire-induced events are defined as follows:

Dedicated Fire Zone:

Alternate Fire Zone:

Designated Fire Zone:

Those zones containing dedicated shutdown components. Should
a fire in a dedicated zone occur, safe shutdown is accomplished
with alternate components.

Those zones containing alternate shutdown components. Should
a fire in an alternate zone occur, safe shutdown is accomplished
with dedicated components.

Those zones containing bot^ dedicated and alternate system
components that are not easily segregated.

Nondesignated Fire Zones: Those zones containing equipment not specifically related to
achieving safe shutdown.

Designated fire zones include SB-65 (shield building), RC-60 (containment) and TU-99 (diesel
generator fuel tanks). Nondesignated fire zones are not listed. A fire in a nondesignated fir?
zone is not analyzed further, unless it contains important components modeled in the Individual
Plant Examination (IPE) (Reference 15). Following is a list of each zone by category.
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DEDICATED
FIRE ZONES

AX-23B

AX-24

AX-33

SC-70A

TU-90

TU 91

TU-95A

TU-95C

TU-97

TC-KX)

TC-101

ALTERNATE FDcE
ZONES

AX-21

AX-22

AX-23A

AX-23C

AX-23D

AX-30

AX-32

AX-34

AX-35

AX-37

AX 40

SC-70B

TU-22

TU-92

TU-93

TU-94

TU 95B

TU-98

TC-102

DESIGNATED
FIRE ZONES

SB-65

RC-60

TU-99

NONDESIGNATED
FIRE ZONES

AD-10

AT-15

AX-20

AX-25

AX-26

AX-27

AX-31

AX-36

AX-39

AX 41

MS-50

MS-51

TU-96

MS-52

MS-53

MS-54

MS-55

MS-56

MS-57

TR-80

TR-81

TR-82

TR-83

TR-84

TR-85

TR-86

For the initial screening, a fire in each dedicated and alternate fire zone that destroys its contents
is postulated. Fires in the nondesignated zones are discussed only if they contain components
or cables credited in the IPE. Fires in designated zone SB 65 are not discussed because it is a
narrow area in which personnel rarely enter during operation, and so transient combustibles, the
only credible source of a fire, are kept to a minimum. Designated zone RC-60 is ruled out as
discussed in Section 4.1.2. Fires in designated zone TU-99 would not affect the operability of
diesei- for 8 hours and could not spread to other areas, due to the below ground location of the
fuel tanks

4.1.4.2 Postulated fires in fire zones

4.1.4.2.a Fire in dedicated zones

AX.-.23B; AX 23B, the "Reactor Auxiliaries North Central", contains components and cabling
tor many systems required to achieve safe shutdown: Reactor Coolant (RC), Residual Heat
Removal (RHR), Safely Injection (SI), Chemical and Volume Control (CVC), Main Steam (MS),
CCW. Service Water (SW). Low Voltage Electrical (ELV), Reactor Building Ventilation (RBV),
Auxiliary Building Ventilation (ACA), and Nuclear Instrumentation (Nl). All these systems are
modeled in the IPE. Rooms contained in AX-23B are listed below:
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Elevation 566' -6". 14B-5, 14B-7, 14B-9

Elevation 586'-0": 8B-1, 8B-2, 8B-3, 8B-4, 12B-1, 12B-2, 12B-3, 14B, 14B-1,
14B-2, 14B-3

Elevation 606'-0": 153, 153-1, 156, 156-1, 156-2, 156-4, 157, 160, 166, 167

Separation between identified safety-related trains prevents a complete loss of function for most
events. For instance, either charging or safety injection is necessary for reactor makeup.
Although charging capability could be lost because all charging pumps are in zone AX-23B,
safety injection pumps are in a separate fire zone, AX-23A, which is also in a separate fire area
(alternate). So total loss of Reactor Coolant System makeup would not occur due to a fire in
/.one AX 23B.

Reference 7 describes design features that prevent fire-induced LOCAs. LOCA paths were
identified, and necessary human actions, such as fuse removal, were incorporated in procedures.

If a fire is postulated in AX-23B, a transient could occur. This zone is retained for further
analysis.

AX-24; AX 24, the "Fuel Handling Rooms" contains no equipment modeled in the IPE, with
the exception of main steam cabling in 0.75" conduit. The main steam cabling passing through
this area is for steam generator A level and pressure transmitters. According to assumption 10,
cables in conduit are not vulnerable to the effects of fires of less than ^ne hour in duration. The
combustible loading for this zone, AX-24, would produce a fire of 8 minutes duration
(Reference 8). This is not long enough to produce enough heat to damage cables within conduit.
Because these cables and the other equipment in the fire zone are not vulnerable to fire-induced
damage, or are not modeled in the Kewaunee IPE, this zone is not considered further in this
analysis.

AX-33: AX 33, "Condensate and reactor makeup water tank room" contains components not
vulnerable to fire effects The only cabling for Appendix R systems in this zone is for the
condensate storage tank level indication, which is not absolutely necessary for plant shutdown.
Cabling for non-Appendix R systems does not pass through this fire zone, since it is located in
the far southern end of the auxiliary building. This zone was inspected during the walkdown
to verify that no important components which were credited in the IPE were located in this zone.
Due to its large volume and the lack of vulnerable components or cabling in this fire zone, this
zone is not considered further in this analysis.

SC-70A: SC 7()A. "Screenhouse North", contains components and cabling for the SW, ELV,
Turbine Building Ventilation (TAV), and Fire Protection (FP) Systems. A complete loss of
service water is not a credible event due to adequate separation between trains. Likewise, a
complete loss of ELV, TAV and FP are not credible due to train separation into separate fire
areas. A fire in this /one could generate a transient. Therefore, this zone is retained for further
analysis.
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TU-90; TU-90, "Diesel Generator A Room", contains the A diesel generator, motor control
center (MCC) 52A, and safeguards 4160 V electrical bus 5. This zone also contains cabling for
many systems: RHR, Auxiliary Feedwater (AFW), SW, Diesel Generator Electric (DGE), High
Voltage Electrical (EHV), ELV, TAV, ACA, FP, and the Station and Instrument Air (AS)
Systems. Fire induced disabling of these components could initiate a transient. This zone is
retained for further analysis.

TJLL9JL TU 91, "Diesel Generator A Day Tank Room", contains the day tanks for diesel
generator A. The day tanks are not explicitly modeled in the IPE. They are separated from
TU-90 by a reinforced concrete barrier with vent holes held open by fusible links. It would take
a very large explosive-type fire to damage the barrier. There is enough fuel in the day tanks
to accomplish this (750 gallons in each of two tanks), but since they are enclosed and there are
no active components, the likelihood is small enough to be considered insignificant compared
to the fire initiation frequency of TU-90. A small, leak-type fire would not propagate further.
Therefore, this room is not considered further in this analysis.

TU-95A: TU-95A, "Dedicated Shutdown Panel Room", contains safeguards 480 V electrical
buses 5! and 52, turbine building basement fan coil unit A, the dedicated shutdown panel,
station and instrument air compressor C, diesei start-up air compressor A, as well as cabling for
ihe RC, RHR, SI, CVC, AFW, MS, CCW, SW, Diesel Generator Electric (DGE), EHV, ELV,
Emergency AC and DC (EDC), RBV, TAV, ACA, FP, NI, and the Dedicated Analog Control
System. A fire in this room that destroys all of its contents would generate a transient. This
/one is retained for further analysis.

TU-95C; TU-95C, "Auxiliary Feedwater Pump A Room", contains auxiliary feedwater pump
A, and cables for the RC, AFW, MS, SW, DGE, EHV, ELV, EDC, TAV, NI, and the
Dedicated Analog Control Systems. A fire in this room would not initiate a complete loss of
AFW, since motor driven AFW pump B and the turbine driven AFW pump are in separate fire
/ones, and protected by appropriate fire barriers. Likewise, fire-induced failure of cabling
would not result in a complete loss of function, since redundant irains are in other fire zones.
A significant fire in TU-95C could result in a transient. This zone is retained for further
analysis.

TU-97: TU-97. "Battery Room A", contains !25 V battery B, 5 Oand 7.5 kVA inverters, MCC
52C, and DC distribution cabinets. Cables for the following systems pass through this room:
RC. AFW, MS. DGE, SW, ELV, EDC, TAV, and NI. Adequate separation between TU-97 and
areas housing redundant trains of the same systems prevents a complete loss of function for the
systems A fire destroying the contents of this room would initiate a transient or the loss of one
125 V DC train This /one is retained for further analysis.

TC 100; TC :(X), "Technical Support Center, elevation 586'-0"'\ contains no components
required for sale shutdown, but does contain cabling for the RC, RHR, SI, CVC, AFW, MS,
CCW, SW, DGE, EHV. ELV, EDC, RBV, TAV, ACA, and NI. The cables are located above
a false ceiling. Below the ceiling is the technical support center (TSC) used in emergency. The
TSC contains no significant mechanical equipment, only chairs, tables, computers, and other
office furniture It is also a very open area. Therefore, there are no significant transient
combustibles ot the type considered in the other analyses (i.e.. oily rags, etc.). Fhere are
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quartzoid bulb activated sprinklers that would operate in the event of a fire. Due to the lack of
significant flammable materials, this zone is not considered further in this analysis.

TC-1Q1; TC-IOS. I'eohnical Support Center, elevation rtOfi'-O", contains no safe shutdown
components, but does contain cabling for the EDC system, for the non-vital batteries. It is
unlikely that a trip resulting from a fire in zone TC 101 would lie any worse than a normal
transient Since it is bounded by the IPE, this zone is not considered further in this analysis.

4.1.4.2.b Fire in alternate zones

AXjJLL AX 21, "4160 V Switchgear Room", contains 4160 V components for non-safeguards
electrical buses 1 and 2, and cables for the EHV and RBV Systems. Adequate separation
between areas prevents the possibility of loss of function, whether due to component or cable
loss in this room. Significant fire initiation in this room could result in loss of buses 1 or 2, or
both, which would cause a reactor trip. The main feedwater pumps are powered from these
buses, and are modeled in the IPE. Likewise, the RXCPs are powered from these buses, and
their lois would cause a loss of flow, initiating a reactor trip. A significant fire in this room
could initiate a transient. This room is retained for further analysis.

2l AX 22, "Machine Shop, Tank and Pump Rooms", contains cabling for the RC, SW,
and Control Room Air Conditioning (ACC) Systems. Due to adequate separation, a fire in this
/one would not result in a complete loss of function for the above systems. Significant fire
initiation could result in a transient. This zone is retained for further analysis.

AX-23A: AX-23A, Refueling Water Storage Tank Area, contains components and cabling for
the following systems: RC, RI^R, SI, CVC, AFW, MS, CCW, SW, DGE, EHV, ELV, EDC,
RBV, AC A, FP, and Internal Containment Spray (ICS), as well as cables for control room
lighting. Rooms contained in AX-23A are listed below:

Elevation 586"-0" 8B

Elevation 606'-0": 156-5

Elevation 626' 0": 238, 239, 313

Elevation 642' 3": 304A, 305, 306, 307A, 308, 309, 310

Elevation 657'-6": 403

If a fire is postulated in AX-23A, a transient could occur. Other events are prevented due to
adequate separation between trains of components which, if both trains were disabled, could
cause a loss of function, and initiate other events. This zone is retained for further analysis.

AX-23C, "RHR Pump B Pit", is room 14B-6on elevation 566-6", and contains RHR
pump B. and ACA cables. A loss of RHR function is not credible since redundant components
are separated by three hour fire barriers. An automatic trip would not occur upon disabling of
the contents of this room. This room is retained for further analysis.
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AX-23D: AX-23D, "Component Cooling Water Pump B Room", contains CCW water pump B,
and ELV and AC A cables. A complete loss of component cooling due to fire is not credible,
since CCW pump A is in a separate fire area. If a significant fire were to occur in AX-23D, a
transient could occur. This room is retained for further analysis.

AX-3Q; AX 30, "Relay Room", contains equipment needed for the primary safe shutdown
method (via the control room). The remote shutdown panel is used in the event of AX-30 or
AX 35 being disabled. If a significant fire were to be initiated in AX-30, a number of events
could be initiated if a function were to be disabled: loss of service water, loss of 125 V DC,
loss of air, or a transient. This room is retained for further analysis.

AX-32; Rooms located in AX-32, "Service Rooms", are listed below:

Eleva" .n 606-0": 137, 139, 140, 141, 142, 143, 144, 145. 146, 150, 166, 167, 168,
219

Elevation 626'-0": 230, 23OA, 231, 232, 236, 244, 251

T^ese rooms contain no components modeled in the IPE, but they do contain cables for the RC,
RIIR, SI, CVC, MS, CCW, SW, UM„ EDC, TAV, ACA, ACC, and Nl Systems, and for
control room lighting. A complete loss of function is not likely, due to adequate separation
between trains of redundant components. It is assumed that a transient would be initiated if a
fire damaged the aforementioned cabling. This zone is retained for further analysis.

AX-34: AX-34, "Stairwell B", contains no safe shutdown components or cabling. This area
is not considered further in this analysis.

AX-35: AX 35, "Control Room and A/C Equipment Room", contains control and indication
circuitry for all plant functions controlled and monitored from the control room. A fire in the
control room could generate many events: loss of service water, loss of 125 V DC, loss of air,
or a transient. This room is retained for further analysis.

AX-37: AX 37, "Control Rod Drive Equipment Room", contains the reactor trip breakers,
control rod drive equipment, pressurizer heater components and RC cabling. A fire in this room
destroying its contents would initiate a reactor trip. This room is retained for further analysis.

AX-40: AX-40, "Records Storage Room", contains no components or cables modeled in the
IPE. For this reason, this room is not considered further in this analysis.

SCV70Bi SC-70B, "Screenhouse South", contains components and cables modeled in the IPE:
SW, EHV. ELV, TAV, and FP. Although one train of service water and fire protection pumps
is located in SC-70B. a complete loss of service water or fire protection (fire pumps) capability
is not considered credible, as adequate separation (3-hour fire barriers) exists between trains.
A loss of other components in the room could initiate a transient. This room is retained for
further analysis.
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TU-22: TU-22, "Turbine Room" contains many components credited in the IPE: main
feedwater components, non-vital air compressors, MCCs powered from non-safeguards buses,
non safeguards 480 volt and 4160 volt buses, 125 volt non-safeguards DC buses, and condensate
pumps Rooms contained in TU-22 are listed below:

Elevation 586'-0": 6B

Elevation 606'-0": 120, 121, 122, 123, 124, 125, 126, 127, 128

Elevation 626"-0": 199,200

Failure of components located in these rooms could initiate a transient. This zone is retained
for further analysis.

TI.J-92: TU-92, "Diesel Generator B", contains diesel generator B, safeguards 4160 V electrical
bus 6, MCC 62A, and cables for the SW, EHV, ELV, RBV, TAV, ACA, ACC, FP, and ICS
Systems. Due to separation between trains, a fire destroying the contents of this room would
not cause a complete loss of function. A transient could be initiated. This room is retained for
further analysis.

TU-93; TU 93, "Diesel Generator B Day Tank Room", contains the day tanks for diesel
generator B. The day tanks are not explicitly modeled in the IPE. They are separated from
TU-92 by a reinforced concrete barrier with vent holes held open by fusible links. It would take
a very large explosive-type fire to damage the barrier. There is enough fuel in the day tanks
to accomplish this (750 gallons in each of two tanks), but since they are enclosed and there are
no active components, the likelihood is small enough to be considered insignificant compared
to the fire initiation frequency of TU-92. A small, leak-type fire would not propagate further.
Therefore, this room is not considered further in this analysis.

TU-94: TU-94, "CO2 Tank Room", contains air compressor A, and cabling for the RC, RHR,
SI, AFW, MS, CC, SW, DGE, EHV, ELV, RBV, TAV, ACA, ACC, FP, AS. and ICS
Systems. Adequate separation between TU-94 and areas housing redundant trains of the same
systems, prevents a complete loss of function for the systems. A fire destroying the contents
of this room could initiate a transient. This zone is retained for further analysis.

TU 95B: TU 95B, "Safeguards Alley" contains safeguards 480 volt electrical buses 61 and 62,
auxiliary feedwater pump B, turbine building basement fan coil unit B and the turbine driven
auxiliary feedwater pump. Cables cc itained in this zone belong to the RC, RHR, SI, AFW,
MS. CCW, SW, DGE, EHV. ELV, EDC, TAV, ACA. ACC, FP, AS, and ICS Systems.
Cables passing through the turbine-driven AFW pump room are located above a steam exclusion
ceiling. Adequate separation between TU-95B and areas housing redundant trains of the same
systems, prevents a complete loss of function for the systems. A fire destroying the contents
of this /one could initiate a transient. This /one is retained for further analysis.
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TU-98: TU-98, "Battery Room B", contains 125 volt battery B, 5.0 and 7.5 kVA inverters,
MCC 62C, and DC distribution cabinets. Cables for the following systems pass through this
room: RC, AFW, MS, SW, DGE, EHV, ELV, TAV, TSC Ventilation (TCV), ACA, ACC,
and Nl Adequate separation between TU-98 and areas housing redundant trains of the same
systems prevents a complete loss of function for the systems. A fire destroying the contents of
this room would initiate a transient, or the loss of one 125 volt DC train. This zone is retained
for further analysis.

TC-102: TC-102, "TSC Non Safeguards Battery and Electrical Equipment Room", contains the
non safeguards batteries and associated electrical equipment (BRC-108 and BRD-108). The
cables for the TCV system pass through this zone. An automatic trip could possibly be
generated from a fire occurring in this zone, due to loss of main feedwater control or other
non-safety related equipment/cables in this zone. This type of trip is bounded by the IPE
(transient without main feedwater). Fire-induced losses of components and cabling in zone
TC-102 are not considered further in this analysis, since they were examined in the IPE.
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4.1.5 Results of Screening

The first screening results in nine zones being eliminated from further analysis. The following
table summarizes the first screening:

Zones thai are
eliminated

AX 24

AX 33

TU 41

TC 100

TC 101

AX 34

AX 40

TU 93

TC 102

Reason for elimination

'"ables/components not vulnerable
to fire damage

Large volume of room, no
components or cabling credited in
nrj A

FKA
Zone does not contain components
that were credited in PRA,
Concrete barriers prevent
propagation

No significant combustibles

IPE transients analysis bounds
worst case fire

No components or cables which
were credited in PRA

No components or cables which
were credited in PRA

Zone does not contain components
that were credited in PRA,
Concrete barriers prevent
propagation

IPE transients analysis bounds
worst case fire

Remaining
Dedicated
Zones

AX 23B
SC-70A
TU-90
TU-95A
TU-95C
TU-97

Remaining
Alternate
Zones

AX-21
AX-22
AX-23A
AX-23C
AX 23D
AX-30
AX-32
AX-35
AX-37
SC 70B

TU-22
TU-92
TU 94
TU-95B

TU-98
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Tlie next screening step is to conservatively calculate core damage frequency assuming the entire
contents of the zone are damaged, given a fire, and to determine if that zone's core damage
frequency is below the screening value of lE-06/yr. To do this, the fire initiation frequency is
determined for each screened zone, and an inventory of the zone (components and cables) is
made The fire initiation frequency is determined by the EPRI method which allocates the
likelihood of a fire based on the room's location in the plant, and the number and type of
components in the /one Both fixed and transient combustibles are considered in this step. The
fire initiation frequency is set as the initiating event frequency. The contents of each zone are
determined by reviewing the Appendix R documentation, in conjunction with general
arrangement drawings, and verified during the walkdown. The fire frequency calculations are
documented in Table 4-1. It is postulated that a fire in a certain zone would destroy the contents
of that /.one. To model this scenario, the Westinghouse WALT code (Reference 13) is used to
recalculate core damage frequency. Changes are made to the loss-of-off site power sequence,
assuming total zonal fire-induced damage. The loss-of-offsite power sequence is selected
because non-vital loads from buses 1 ,2 ,3 , 4, 32, 35, 42, and 45 were not traced for Appendix
R. Appendix R documentation is used at this stage of the analysis. The cables of the non-vital
loads, which are not credited, are assumed to be in any of the zones, and vulnerable to
fire-induced damage. The results of this screening are documented in Reference 14. As a result
of the screening, the following zone is not considered further in the analysis: AX-37. Table
4 1 documents calculation of the fire initiation frequency. Results of the screening are presented
in Table 4 2.

The following remaining zones are considered further in the analysis:

DEDICATED
AX-23B
SC-70A
TU 90
TU-95A
TU 95C
TU-97

ALTERNATE
AX-21

AX-22
AX-23A
AX-23C
AX MD
AX-30
AX-32
AX-3 5

SC-70B
TU-22
TU 92
TU-94

TU-95B
TU-98

The next screening step is to more realistically consider and model fire damage, rather than
assume total zonal damage in the event of a fire To do this, the walkdown was conducted, and
measurements required to nin COMPBRN were obtained. COMPBRN allows determination of
extent and timing of damage, given a fire of a certain size in a certain location.

4.2 Review of Plant Information and Walkdown

Data and information pertinent to this analysis were collected in the plant walkdown. This
included the Kewaunee Appendix R documentation, plant specific information pertaining to fire
events, tire related procedures, transient u>mbusiible control procedures, fire brigade
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performance and cable routing information. Locations of components and their cables were
determined.

The walkdown occurred October 27, 28 and 29, 1992. when the plant was at 100% power. The
walkdown team consisted of four WPSC employees and two Wcstinghouse employees with the
following expertise:

Job Title and Company Expertise

Senior Risk Assessment Engineer WPSC PRA modeling of plant systems

Senior Nuclear Engineer WPSC 1-1/2 years of fire engineering at another

utility

Fire Protection Operations Supervisor WPSC In charge of fire protection at Kewaunee

Quality Assurance Auditor WPSC 9 years as Fire Protection Operations

Supervisor

Senior Engineer Westinghouse Fire PRA modeling

Associate Engineer Westinghouse PRA modeling of plant systems
In general, the plant was found to be very clean, and transient combustibles were limited.
Except for containment, which was screened from further analysis earlier, the entire plant was
inspected. All /ones which were retained for further analysis were examined in detail.
Some /ones were excluded from further analysis based on walkdown findings. The following
paragraphs discuss these exclusions.

Cable Spreading Area of AX-32: AH cables in this area are located in trays There are
numerous ionization detectors in this area. Wet pipe sprinklers of the quartzoid bulb design are
located close to the cable trays, aimed at the cable trays. This area is under strict administrative
control. No transient combustibles are stored in or near the /one. If maintenance such as cable
pulling were to occur, it would be done during shutdown conditions. This analysis is limited
to at-power conditions. There is a 480 V/120 V transformer in one corner of the room. A
transformer fire is unlikely, especially with the relatively low voltages involved. There are cable
trays located about six feet from the transformer. If it were to occur, a transformer fire would
be of short duration. Because of the 'ow voltages involved, and the short duration of a
postulated fire, it is assumed that insufficient energy would be released to cause damage to the
cables which are a minimum of six feet away For the above reasons, this area is urn considered
further in (his analysis.
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perfonnance and cable routing infonnation. Locations of components and their cables were
detennined .

fhc walkdown <x:curred (klOber 27, 28 and 29, 1992. when the plant was at 100% power. The
walkdown warn consisted of fOUf WPSC employees and two Westinghouse employees with the
followmg expertise:

Senior Risk As"essmcnl Engineer WPSC

Senior Nuclear Engineer· WPSC

Fire Prott·.ction Operations Supervisor· WPSC

()uality Assurance Auditor WPSC

SenIor Engineer Westinghollse

Associate Engineer· Westinghouse

I;.xpertisc

PRA modeling of plant systems

I -1/2 years of fire engineering at another
utility

In charge of fire protection at Kewaunee

9 years as Fire Protection Operations
Supervisor

Fire PRA modeling

PRA modeling of plant systems

In general. the plant was found to be very clean. and transient combustibles were hmitcd.
Except for containment, which 'Ao'as screened from further analysis earlier. the entire plant was
inspected All /Ones which were rcrained for further analysis were examined in detail.

Some LOne,; were excluded from further analysis based on walkdown findings. The following
paragraphs discuss these exclusions.

Cable Sl'readin~ Area ofAX-J2: All cdoles in this area are located in tray:) There are
numerous ionization detectors in this area. Wet pipe sprinklers of the quartzoid bulb design are
!cl\.:atcd dose to the: cahle trays. aimed at the cable (mys. This area is under strict administrative
col1lrol. No trdnsienr combustibles ,ue stored in or near the lone. If maintenanc~ such as cal1le
pulling were ro occur. it would be done during shutdown conditions. This anaJysis is limited
to at-power Londitions. There is a 480 V/120 V tramfom,er in one comer of the rtXlm. A
translonncr fire is unlikely, especially with the rdativcly low \ oltagcs involved. There are canle
trays l{lGlIed about six feet from the tmnsfi..Jmlcr. If it were to occur. a transfomlcr fire would
lx~ of 'ihort duration. Bl't:ause of the 'ow voltages involved. and the short duration of a
postulated tin.·. It is ""'>lImed that insufficient energy would he released to cause damage to the
l'aolcs which are:1 minimum of 'iix feet away. For the anove reasons, this area is (101 considered
lurther in !his analysi"i.
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Auxiliary Building (AX-23Aand AX-23B): The controlled part of the auxiliary building is large
and open. Formation of a hot gas layer is unlikely, since there are no confined spaces.
Scenarios that could contain vulnerabilities are examined in detail, but most of the auxiliary
building is not considered further in this analysis due to the large open layout.

Control Room (AX-35): The control room is continually manned. Cabinets in the control
room have smoke detectors inside the cabinets. Studies have shown (Reference 16) that cabinet
fires are confined to cabinets where the fire originated. Circuitry within these cabinets operate
at low voltages. Although a fire in the control room is unlikely, the plant can still be safely shut
down from the dedicated shutdown panel. The control room and the dedicated shutdown panel
are in separate fire areas, so that a single fire could not disable both areas. Procedures E-0-06
and E-0-07 describe actions that must be taken in the event of a fire which causes loss of
monitoring or control function (e.g., control room fire). Control room fires are not considered
further in this analysis.

Turt>ine Building (TU-22): Due to its large area and volume, and lack of components and
;abiing . jquired for safe shutdown, fires in the turbine building are not analyzed, except for
individual scenarios in which a fire could damage components or cabling credited in the PRA.
c

Screenhouse (SC-7QA and SC-70B):

SC-70A was chosen as being representative of SC-70B. The two zones are normally open to
each other, and can be isolated by roll-up fire doors held open by fusible links. Each zone has
a large exhaust fan (50,000 cfm) located near the vital MCCs (MCC 52D, MCC 62D). It is not
feasible that a damaging hot gas layer would form near these MCCs, as any hot gases would be
exhausted outdoors by the fans. Radiative damage is not credible, due to the spatial separations
involved. The non-vital MCCs (MCC 35C and MCC 45C) are located in SC-70A. away from
the exhaust fans. A fir2 near these MCCs in SC-70A is analyzed.

The most likely ize of pilot fire was discussed with Kewaunee fire safety professionals. It was
concluded that a trash can fire equivalent to combustion of 3 kg of heptane, or a fire resulting
from a lube oil spill, are the most likely fire initiators.

4.3 Fire Growth and Propagation

Propagation from adjacent zones is considered. In accordance with assumption 13, Appendix
R barriers are assumed to remain intact, and inter-zonal propagation is not found to present a
hazard. Zonal boundaries and intervening combustibles were examined during the walkdown.
Combustibles were found to be evenly distributed in the zones. Combustible loadings presented
in Reference X were found to be applicable to this analysis.

Fire growth was modeled with COMPBRN, which is documented in Reference 16.
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4.3.1 COMPBRN Runs

Following is a list of COMPBRN runs that were made, to determine extent and timing of
damage.

• AX-23B
Scenario I Cable trays near flammable liquid storage cabinet, 586' elevation
Scenario 2: Cable trays near bottled gas storage, 586' elevation

• AX-23A
Scenario 1: Cable trays above SI pumps
Scenario 2: Cable trays near bottled gas storage, 657'-6" elevation
Scenario 3: Cable trays near MCC-35E, -45E

• TU-95A
Scenario 1: Cable trays above Bus 52

• TU
Scenario 1. Cable trays above AFW Pump A

• TU-95B
Scenario I: Cable trays above Bus 61
Scenario 2: Cable trays north of Bus 62
Scenario 3: Cable trays (2 trains) in AFW pump B room

• TU-90
Scenario 1 Cable trays above Bus 5
Scenario 2: Cable trays above MCC 52A
Scenario 3: Other cable trays in room

• TU -92
Scenario 1: Cable trays above Bus 6
Scenario 2: Cable trays above MCC 62A
Scenario 3: Other cable trays in room

• SC 70A
Sceiur.o I: Cable trays above MCC 35C and MCC 45C

• TU-97
Scenario 1: Cable trays above distribution cabinets
Scenario 2: Cable trays above batteries

• TU-9S
Scenario 1. Cable trays above distribution cabinets
Scenario 2: Cable trays above batteries
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Enclosure - Q&A to Attachment 1 Volume 05 (Section 3.0) Page 214 of 415

4.3.1 CO!\1PBR."l Runs

Following IS a list of COMPBRN runs that were made. to detennine extent and timing of
damage,

• AX-23B
Sccnariu I Cable trays near flammable liquid storage cabinet, 586' e.levation
Scenario 2: Cable trays near bottled gas storage, 586' elevation

• AX23A
Scenario I: Cable trays above SI pumps
Scenario 2: Cable trays near bottled gas storage, 657' -6" elevation
Scenario J: Cable rrays near MCC-35E, -45E

• TIJ9SA
Scenario J: Cable trays above Bus 52

• TU 9'lC
Sn:nario I, Cable rrdYs above AFW Pump A

• TIJ-9'lB
Scenario I: Cable trays above Bus 61
Scenario 2: Cable trays north of Bus 62
Scenario J: Cable trays (2 trains) in AFW pump B room

• TU-ljO
Scenario I: Cable tr.tys abov(~ Bus 5
Scenario 2: Cable trays above MCC 52A
Scenano 3: Other cable trays in room

• TU-92
Scenario I: Cable trays above Bus 6
Scenario 2: Cable trays above MCC 62A
Sn~nario 3: Other cable trays in room

• SC 70A
Seen,;'"." I: Cable tray,; above MCC J5C and MCC -l5C

• TtJ -47

S~:en;lrju I: Cable trdY<; above distribution c!hinets
Scenario 2 Cable trJys above battencs

• TlJ4X
S~:cnario I. Cable rrays above distrihution l'ablllel'i
S\.'~nano 2 Cabl~ trays above hatt~nes
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• AX-30
Scenario 1: Fire near vertical cable trays
Scenario 2: Fire near cabinets (cables exposed on top of cabinets)

• AX 32
Scenario 1: Cables leading to MCC 62B

• AX 23D
Scenario 1: Cables near CCW pump

• TU 94
Scenario 1: Cable trays near air compressor A

• AX 21

Scenario 1: Cable tray above buses 1 and 2

4.J.1.1 TU-95A, Swiichgear room 5B

4.3.1.1a Scenario: Tire near safeguards 480 V electrical bus 52
A trash can fire is modeled by a 3 kg pool of heptane. TU-95A is modeled two ways-with
ventilation and without ventilation. The case with ventilation yields no damage to any of the
cable trays located directly above the heptane pool. The case without ventilation yields similar
results Both of these cases model a heptane pool at floor level. When the heptane pool is
raised to 0.5 meters above floor level (estimated height of full trash can), both models yield
damage to cable tray 1TT5S5 within one minute. Other cable trays and the adjacent MCC are
not damaged. Both cases (with and without ventilation) with the heptane pool raised 0.5 m from
the floor yield damage to cable tray 1TT5S5. The fusible link closure temperature on the fire
dampers is 160 deg. F or 341 deg. K. The fire that is modeled (3 kg of heptane) causes closure
of the dampers for the case with ventilation and without ventilation, since the hot gas layer of
5 6 m reaches a mean temperature of 385 deg. K without ventilation and 335 deg. K (close to
341 deg. K) with ventilation. The more conservative case with no ventilation is considered.
Cable tray 1TT5S5 is affected with a fuel size of 3 kg heptane located 0.5 meters above the
floor. Other cable trays 1TT1S5, 1TT1N. 1TT12N, 1TT11N and 1TT13N are not affected by
the postulated fire Ladder trays 1TL53S5, 1TL1S8, ITL1N and 1TL14N are not considered
in the analysis, since they contain power cables, and all power cables are enclosed in conduit,
which is not considered to be vulnerable to heat damage for fires of less than one hour duration.
The other train of cables. ITT5S6, 1TT1S6, 1TT6N, and 1TT16N are routed above an
Appendix R lalse ceiling, and are not considered to be vulnerable to damage.

It is concluded that a fire of 3 kg o( heptane with no ventilation may damage cable tray 1TT5S5.
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• AX-30
Scenario 1: Fire near .. enical cable tJ(\Ys
Scenario 2: Fire near cabinets (cables exposeJ on top of cabinets)

• AX-32
Sccnario I: Cables leading to MCC 62B

• AX-230
Scenario I: Cables near CCW pump

• TU-94
Scenario I: Cable trays near air compressor A

• AX21
Scenario I: Cable Iray above buses I and 2

4.3.1.1 TU-9SA, Swi~chge2r room 58

4.3.1.1a Scenario: fire ne2r safeguards '"0 V electrical bus 52

A trash can fire is modeled by a 3 kg pool of heptane. TIJ-95A is modeled two ways--with
vcntilation and without ventilation. The case with ventilation yields no damage to any of the
cable trays leKated directly above the heptane pool. Th~ case without ventilation yields similar
resu Its. Both of these cases model a heptane pool at floor level. When the heptane pool is
rdised to 0.5 meters above floor level (estimated height of fuJI trash can), both models yield
damage to cable tray ITI5S5 within one minute. Other cable trays and thP. adjacent MCC are
not damaged. Both cases (with and without ventilation) with the heptane pool raised 0.5 m from
the fllX)r yidd damage to cable tray 1IT5S5. The fusible link closure temperature on the fire
dampers is 160 deg. For 341 deg. K. The fire that is modeled (3 kg of heptane) causes closure
of Ihe dampers for the case with ventilation and without ventilati<1l1, since the hot gas layer of
5.6 III reaches a mean temperature of 385 deg. K without veP.tilalioTl and 331 deg. K (close to
341 deg. K) with vemilation. The more conservative case with no ventilation is considered.
Cahle tray IIT5S5 is affected with a fuel size of 3 kg heptane localed 0.5 meters above the
fllX)r. Other cable trays IITIS5. IITIN. ITrI2N, ITIIIN and lTI13N are not affected by
the postulated fire. l....adder trays ITLBS5, ITLIS8, ITLIN and ITLl4N are not considered
ill the analy'iis. 'iince [hey contain power cables. and all JX>wer cables are enclosed in conduit,
which I" not ,:nnsidered to he vulnerable to heal damage for fires of less than one hour duration.
The llther tr.lIn of cahles. IITSS6. 111156. IIT6N. and IITl6N are routed above an
Appc..dlX R ,.. Isc ceiling. and are not consi,iered to be vulnerable to damage.

It i.., LOl1dudcJ that a lire of 3 kg of heptane wilh no ventilation may damage cable tray IIT5S5.



4.3.1.2 TL-97, Battery room A (room 129)

4.3.1.2a Scenario: fire near distribution cabinets

This room contains many cables, but most are power cables in conduit. Cables in conduit are
not considered to be vulnerable to fires of less than one hour duration. There also are many
distribution cabinets in the room. Cables entering the cabinets are considered to be vulnerable
to fire damage. This room is modeled with and without ventilation. The room ambient
temperature exceeds the ieniperature at which the fusible links in the dampers actuate in both
cases, so the cases with no ventilation are considered. Three (3) kg of heptane located near the
distribution cabinets, at floor level, and elevated 0.5 m yield no damage to the distribution
•r.abinet or the overhead cable irays. However, if the amount of fue) was increased to 30 kg of
heptane (not realistic), damage occurs to the distribution cabinet and the overhead cable trays.
Thirty (30) kg of heptane, representing a large trash can, was determined by the Kewaunee fire
safety professionals to be an unrealistic amount of fuel. Note that there were no transient
combustibles located in TU-97 during the walkdown, and the plant fire protection safety
professionals confirmed that there are none in this room during operations.

4.3.1.2b Scenario: fire near batteries

Where a 3 kg heptane poo! elevated 0.5 m from floor level is modeled near the batteries, no
damage to either the batteries or the overhead cable trays occurs. When the 3 kg heptane pool
is replaced with a 30 kg pool, no damage to the batteries occurs, but cable tray ITT132N is
damaged. As described earlier, 30 kg of heptane is an unrealistic amount of fuel.

It is concluded that a fire of realistic magnitude (represented by 3 kg of heptane) in the battery
room poses no threat to components or cables in the room.

4.3.1.3 TU-98, Battery room B (room 130)

4.3.1.3a Scenario: fire nerr distribution cabinets

Like battery room A, battery room B has many cables passing through it. Most cables are
power cables in eot:duit. Ventilation and no ventilation are modeled, and in both cases the room
ambient temperature exceeds the damper closure temperature of 341 deg. K. The case with no
ventilation represents the battery room under fire conditions. Three (3) kg of heptane elevated
0 5 in from Moor level, Iwcated near the distribution cabinets, yields no damage to the
distribution cabinets or the overhead trays. When 30 kg of heptane in the same location is
modeled as the fuel source, damage does occur to »h<̂  distribution cabinet and to the overhead
cable trays However, 30 kg of heptane is an unrealistic amount of fuel.

4.3.1.3b Scenario: fire near batteries

When the fire is modeled near the batteries, a 3 kj» pool of heptane elevated 0.5 m from the
Poor yields no damage to the batteries or the overhead cable trays. However, a 30 Vg pool of
heptane m the same location does cause damage to both the batteries and overhead cable trays.
As described above. 30 kv: o( heptane is an unrealistic amount of fuel.

4 2*1 I l i " PR A IPhEfc 4 v. P

Enclosure - Q&A to Attachment 1 Volume 05 (Section 3.0) Page 216 of 415



It is conciuded that a Fire of realistic magnitude (represented by 3 kg of heptane) in the battery
room poses no threat to components or cables in the room.

4.3.1.4 AX-23A, Auxiliary building (RWST area)

4.3.1.4a Scenario: fire near MCC 35E/45E in fan room

The fan room is a large area, and this fire scenario is modeled as an open room. Three (3) kg
of heptane located 0.5 m from floor level is modeled as the fuel source. This fire causes no
damage to the MCCs or the overhead cable trays. It is concluded that a fire poses no threat to
the MCCs or to the overhead cable trays.

4.3.1.4b Scenario: fire in corridor near MCC 62J

This corridor is small, and is modeled as a closed room with no ventilation. A postulated fire
of 3 kg of heptane causes damage to MCC 62J, and cable trays 1FT6S6 and 1FX4S6. Note that
in reality, it is very unlikely that transient combustibles would bj in this corridor, as it is too
small to permit trash storage and personnel traffic. However, for the purpose of this analysts,
this fire is considered.

4.3.1.4c Scenario: fire near bottled gas storage at elevation 657'-6"

The bottled gas storage area at elevation 657'-6" is modeled as an open area with a fire of 3 kg
of heptane, elevated 1.5 m above the floor to represent a bottled gas leak. Damage to overhead
cable tray IFT10N occurs.

4.3.1.4d Scenario: SI pump oil fire

A lubricating oil leak from a SI pump is postulated, to determine if the resulting fire endangers
overhead cable trays. The SI pumps are not in a closed room, so an open area was modeled.
The fuel that was modeled is engine oil, representing lubricating oil, at floor level, with the SI
pump between the oil poo! and the overhead cable trays. No damage to the overhead cable trays
resulted.

4.3.1.5 AX-23R, Auxiliary building (reactor auxiliaries north center)

4.3.1.5a Scenario: fire near flammable liquid storage cabinet at elevation 586'-0"

A fire in the flammable liquid storage cabinet at elevation 586'-0" is modeled by a 3 kg heptane
pool. The flammable liquid storage cabinet is in an open corridor, so this scenario is modeled
as an open area. No damage to overhead cable trays 1AT3S5 or 1AT33N results. The
flammable liquid storage cabinet, however, has been moved to a site in same compartment but
farther from the cable trays.

When a M) kg heptane fire is modeled, damage to the two cable trays results. It is unlikely that
combustibles equivalent to 30 kg of heptane would reside in an open flammable liquid storage
cabinet. The scenario with 3 kg of heptane is more realistic, and is considered.
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4.3.1.5b Scenario: fire near bottled gas storage at elevation 586'-0"

3 kg of heptane elevated 158 m (to represent the height of a bottled gas cylinder) is used to
model a fire in which a hose breaks loose from its bottle, and the leaking gas ignites. The
bottled gas cylinders are located in an open hallway, so (his scenario is modeled as an open area.
Four cable trays, 1AT1N, 1AT23N, 1AT53N, and 1AT4S5 are located near the gas cylinders.
No damage to these cable trays results.

A 30 kg heptane fire is modeled, and damage to two of the four cable trays results. However,
it is unlikely that a fire equivalent to 30 kg of heptane would be initiated, with the strict transient
combustible controls at Kewaunee. The 3 kg scenario is considered in this analysis.

4.3.1.6 TU-90, Diesel generator room A

Note that this room has a CO2 flooding system, which is actuated by heat detectors in the room,
or manually.

4.3.1.6a' enario: fire near safeguards 4160 V electrical bus 5

Three (3) kg of heptane elevated 0.5 m and situated near safeguards 4160 V electrical bus 5 is
postulated to model a trash can fire, and to determine if such a fire harms bus 5 or the overhead
cable trays. Because the fire dampers close on high temperature (160 deg. F), and on CO2 and
thermal detector actuation, it is postulated that there is no ventilation if a fire occurs. Hence,
TU-90 is modeled as a closed room. Neither the bus nor the overhead cable trays are damaged
in this scenario.

Even when a large (and unrealistic) 30 kg heptane fire is modeled, no damage to either the bus
or the overhead cable trays results, due to the large volume of the room.

4.3.1.6b Scenario: fire near MCC 52A

Three (3) kg of heptane located near the MCC is modeled to represent a trash can fire. A
closed room is modeled in this scenario. No damage to the MCC or the overhead cable trays
results.

However, a 30 kg heptane fire located near the MCC does cause damage to the MCC and the ]
overhead cable trays. Upon review of transient combustible controls at Kewaunee, it was
determined that a 30 kg heptane fire representing a full 55 gallon trash can was unrealistic.
Hence this scenario was ruled out.
It is concluded that a lire near MCC 52A does not damage the MCC or the overhead cable
trays.
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4.3.1.6c Scenario: diesel engine oil fire

For this scenario, a 300 gallon engine oil fire below the diesel generator is postulated. As
above, a closed room scenario is modeled. 300 gallons of engine oil (the entire inventory) is
postulated to burn. The two overhead cable trays 1DT3S5 and 1DT4S5 are not damaged.

It is concluded that a diesel engine oil fire does not damage the overhead cable trays.

4.3.1.7 TU-92, Diesel generator room B

Similar to TU 90, this room has a total Hooding CO2 system, actuated manually or by heat
detectors.

4.3.1.7a Scenario: fire near MCC 62A

Three (3) kg of heptane located near the MCC is selected to represent a trash can fire. A closed
Rx>m is modeled in this scenario. Damage to MCC 62A results, and COMPBRN shows a .495
probability of cable tray 1DT3S6 being damaged. For this analysis, it is assumed that the MCC
and cable tray 1DT3S6 are damaged if a trash can fire occurs near the MCC.

When a large (and unrealistic) 30 kg fire is modeled, both the MCC and the overhead cable tray
are damaged.

This scenario yields damage while the scenario for MCC 52A does noi, due primarily to the
different geometries of TU 90 and TU-92. t

4.3.1.7b Scenario: fire near safeguards 4160 V electrical bus 6

A 3 kg heptane fire elevated 0.5 in from the floor is modeled near safeguards 4160 electrical
bus 6. As above, a closed room scenario is modeled. No damage to the )us or the overhead
cable trays results. However, a 30 kg heptane fire elevated 0.5 m from (he floor does cause
damage to the bus and overhead cable tray 1DT4S6.

Upon review of transient combustible controls at Kewaunee, it was determined that a 30 kg
heptane tire representing a full 55 gallon trash can is unrealistic. Hence this scenario is ruled
out. It can be concluded that a fire near bus 6 does not damage it or the overhead cable trays.

4.3.1.7c Scenario: diesel engine oil fire

For ill is scenario, 3(H) gallons of engine oil below the diesel generator is postulated to burn. As
above, a closed room scenario is modeled. Overhead cable trav 1DT8N is damaged.
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4.3.1.7d Scenario: trash can Tire located beneath cable trays at north end of room

Thirty (30) kg of heptane located beneath cable trays is modeled to represent a very large trash
can fire. A closed room scenario is modeled. The overhead cable trays show no damage, due
to (he large volume of the room.

4.3.1.8 SC-70A, Screenhouse

4.3.1.8a Scenario: fire near MCC 35C/45C

Three (3) kg of heptane elevated 0.5 m from the floor, and located near MCC 35C/45C and
overhead (.able tray 1ST3N produces a fire yielding no damage to either the MCC or the cable
tray However, a 30 kg fire in the same location damages both the MCC and cable tray iST3N.
Upon review of transient combustible controls at Kewaunee, it was determined that a 30 kg
heptane fire representing a full 55 gallon trash can is unrealistic. Hence this scenario is ruled
out.

It is concluded that a fire near the MCCs does not damage it or the overhead cable trays.

4.3.1.9 AX-30, Relay room

4.3.1.9a Scenario: fire near vertical cable trays

Thre (3) kg of heptane located near vertical cable trays 1AT3N, 1AT4N, 1RT62S6, 1AT12S6,
and IAT13S6 is modeled. This is modeled with ventilation, since the hot gas layer temperature
does not exceed the damper closure temperature with a fuel source of 3 kg of heptane. It is a
large room. All these cable runs are Flameastic coated from floor level to 4 ft high. Therefore
the first vulnerable section of cable is considered to be 4 ft high. Damage to cable trays
1RT62S6, IAT12S6, and 1AT13S6 results.

4.3.1.9b Scenario: fire near four cabinets

Three (3) kg of heptane elevated 0.5 m from the floor, representing a trash can, is modeled
0.5 in from lour cabinets. As in the above scenario, the hot gas layer temperature does not
exceed the fire damper closure temperature, so ventilation is modeled. No damage to the
cabinets or the overhead cable trays results. When this same scenario is modeled with 30 kg
of heptane as the fuel source, still no damage results.

4.3.1.10 1T-95C, AFW pump A room

4.3.1.10a Scenario: AFYV pump A oil fire

Fifteen (15) kg of engine oil is modeled at floor level below AFW pump A to simulate a
lubricating oil leak to determine if this causes damage to the overhead cable trays. The pump
is located in a small room, and the ambient temperature in the simulation for two cases - with
and without ventilation exceeds the damper closure temperature of 341 deg. K. There is
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uncertainly associated with the damage computation and COMPBRN shows a probability of
damage to all cable trays to be 0.52. For this analysis, damage to all cable trays in the room
(1TT8S5. ITT4S5, 1TT4N. 1TT15N, and 1TT106S5) is assumed.

4.3.1.11 AX-32, Service rooms

4.3.1.11a Scenario: fire near MCC 62B

Three (3) kg of heptane located near MCC 62B, elevated 0.5 m from the floor is modeled to
represent a full trash can. No damage to the MCC or the overhead cable trays results, due to
the open area of AX-32.

4.3.1.11b Scenario: fire near MCC 62B extension

Three (3) kg of heptane located near MCC 62B extension, elevated 0.5 m fa m the floor is
modeled to represent a full trash can. No damage to the MCC results, due to the open area of
AX 32.

4.3.1.11c Scenario: fire in cable spreading area

There are limited transients combustibles allowed in this area. All power cables are armored.
There are numerous ioni/ation detectors located in this area, and wet pipe sprinklers (actuated
by a quartzoid bulb) aimed at the numerous cable trays in this area. There is one 480/120 V
transformer in the area, which could be a potential ignition source, but there are no combustibles
located nearby. In addition, a transformer fire is not likely. A transformer fire is short and
intense, but it is assumed that there would be insufficient energy released to damage the nearby
(6 ft. away) cable trays. The main steam and feedwater lines pass through this area, but they
are insulated and jacketed, minimizing heat release. There is no maintenance in this area during
power operations. For these above reasons, it is concluded that a fire in the cable spreading
area during power operations is not credible.

4.3.1.12 AX-23D: Component cooling water pump B room

4.3.1.12a Scenario: Component cooling water pump B oil Tire

Fifteen (!">) kg (approximately 5 gallons) of lubricating oil is modeled at floor level to represent
an oil spill, the most probable fire initiator in the room. Within 14 minutes, damage occurs to
cable tra_y 1AT20N. Moving the lubricating oil spill around to determine the area of influence
over which it causes damage has no effect, because the damage occurs only due the hot gas
layer For (his analysis, it is assumed that, given a fire in this room, everything in the room
is lost

4 ^ 4 ! i'~PRA IPF-.tE 4 UP

Enclosure - Q&A to Attachment 1 Volume 05 (Section 3.0) Page 221 of 415



4.3.1.13 TLJ-94: Air compressor A room

4.3.1.13a Scenario: fire in air compressor A

When 15 kg of lube oil is modeled beneath air compressor A, no damage to the air compressor
or the overhead cable trays results. The average hot gas layer temperature is 411 deg. K, not
high enough to cause damage.

4.3.1.13b Scenario: Tire beneath cable trays

Three (3) kg of heptane, representing a trash can fire, located near air compressor A and
beneath cable trays 1DT6S6, 1DT7S6 and 1TT5N results in no damage. When the size of the
fuel source is increased to a 60 kg heptane fire (not realistic), still no damage results. The hot
gas layer temperature does not exceed the cable damage threshold, due to the large volume of
the room. The average temperature during the simulation was 397 deg. K for the 3 kg heptane
case, and 444 deg. K for the 60 kg heptane case. Neither temperature exceeds the cable damage
threshold, hence no damage occurs.

4.3.1.14 TU-95B: AFW pump B room and 480 V swgr buses 61 an4 62 room

4.3.1.14a Scenario: AFW pump B oil Tire

Fifteen (15) kg (5 gallons) of engine oil located beneath AFW pump B at floor level is modeled
to represent a lubricating oil leak. The hot gas layer temperature exceeds the damper closure
temperature of 341 deg. K for two cases - with and without ventilation. The mean hot gas layer
temperature for the case with no ventilation is 665 deg. K, and 5.60 m in thickness. This
temperature exceeds the damage threshold temperature of the cables, 500 dig. K, and indicates
damage to all cables in the room. There is uncertainty associated with the damage computation,
.ind COMPBRN shows a probability of damage to all cable trays in the room to be 0.05. For
this analysis, damage to all the cable trays in the room (1TT8S5, 1TT4S5, 1TT4N, 1TT15N.
1TTSS6, ITT4S6. ITTION, and 1TT20N) is assumed.

4.3.1.14b Scenario: fire beneath cable trays north of safeguards 480 V electrical bus 62

Three (3) kg of heptane is modeled 0.5 m from the floor to simulate a full trash can located
directly beneath the train B cable trays (1TT7S5. 1TT3S5, 1TT3N, 1TT14N). The hot gas layer
temperature exceeded the damper closure temperature of 341 deg. K for two cases - with and
without ventilation. The case with no ventilation is the one considered. The mean hot gas layer
temperature is 402 deg. K. below the damage threshold temperature of the cables. There is no
damage to the cable trays.
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4.3.1.14c Scenario: fire between safeguards 480 V electrical buses 61 and 62

Three ?3) kg of heptane are modeled 0.5 m from the floor to simulate a full trash can located
between safeguards 480 V electrical buses 61 and 62. The hot gas layer temperature exceeds
the damper closure temperature of 341 deg. K for two cases - with and without ventilation. The
case with no ventilation is considered. The mean hot gas layer temperature is 402 deg. K,
below the damage threshold temperature of the cables. As a result, no damage to the cable trays
results.

4.3.1.15 AX-21: 4160 V switchgear room

4.3.1.15a Scenario: fire near non-safeguards 4160 V electrical buses 1 and 2

Three (3) kg of heptane are modeled 0.5 m from the floor to simulate a full trash can located
between non-safeguards 4160 V electrical buses 1 and 2. The hot gas layer temperature does
not exceed the damper closure temperature of 341 deg. K, so the case with ventilation is
considered. The mean hot gas layer temperature is 321 deg. K, below the cable damage
threshold temperature. However, cable tray 1AT9N shows damage within the first minute, due
to radiant heat exposure.

The results from these COMPBRN runs are summarized below, and are also shown in Table
4-3.

Room Damaged Cable Trays/Components

TU-95A
TU-97
TU-98
AX-23A

-

-
-

AX-23B:
-
-

Til 90:
-

Ti; 92:

SC-70A
AX 30-

MCC 35E/45E
MCC 62J
bottled gas, el. 657'
SI pump

flammable liquid storage cab
bottled gas, el. 586"

bus 5
MCC 52A
diesel tire

MCC 62A
bus b
iliesel fire

1TT5S5
no damage
no damage

no damage
1FT6S6, 1FX4S6
1FT10N
no damage

no damage
no damage

no damage
no damage
no damage

1DT4S6, MCC 62A
no damage
1DT8N "
no damage

fire near vertical travs 1RT62S6, lAT12Sh, 1AT13S6

4-36 : ;CPk IPEEE4
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fire near cabinet no damage
TU-95C 1TT8S5, lTT4Sr>, 1TT4N, ITT5N, 1TTS06S5
AX-32:

MCC 62B no damage
MCC .23 exi no damage
cable spreading area not modeled*

AX 35 not modeled*
AX 23D 1AT20N
TU 94:

air comp A fire no damage
beneath cable trays no damage

TU-95B:
cable trays above bus 61 no damage
cable trays north of bus 62 no damage
cable trays in AFW B room 1TT8S5, 1TT4S5, 1TT4N, ITT15N, 1TT8S6,

1TT4S6, 1TT10N, ITT20N
turbine-driven AFW pump room not modeled**

AX-21 l/\i9N

• Neither the cable spreading area nor the control room are modeled. These rooms are
discussed in Section 4.2.

** All cable trays are located above the steam exclusion ceiling.

The area of influence for the fires causing damage is determined by iterating the COMPBRN
runs while moving the fire source around. Table 4-3 shows the area of influence for each
scenario

Those scenarios showing no damage are not analyzed further.

4.4 Evaluation of Component Fragilities and Failure Modes

If a component or cable is determined to be damaged by fire, then it is assumed to fail with a
probability of 1.0. In the case of the AFW pump rooms, danage to the cable trays in the room
is estimated by COMPBRN to occur with a probability of 0.52 for the A pump room and 0.05
for the B pump room. This figure is factored in the initiating event frequency calculation for
the AFW pump B room.

4.5 Fire Detection and Suppression

4.5.1 Automatic and Manual Fire Detection and Suppression

Manual fire detection is based upon room occupancy. All rooms except the control room are
assumed to be unoccupied. Manual fire detection elsewhere is based upon maximum patrol
interval, which is determined to be two hours.

4 - 3 7 I K'PRA IPEKfc-i WP
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· fire near cabinet
11j-95C
AX-32:

· l~fCC 628
MC-: .-.:'3 ext

- cable spreading area
AX-35
AX-23D
TU94:

no damage
ITf8S), ITT4S'), IIT4N. IIT5N, IITW6S5

no damage
.,0 zLma~e

not modeled'"
not modeled'"
IATION

· air comp A fire
beneath cable tra}'~

TIJ-9.'5B:
· cable trays above bus 61
- cable tr<iys north of bus 62
- cable trays in AFW Broom

- turbine-driven AFW pump room

AX-2l

no damage
no damage

no dama~e

no damage
ITfSS5. ITT4SS. ITT4N,
I IT4S6, ITrION, 11T20N
not modeled ....

lAl9N

ITTI5N, ITTSS6,

.. Neither the cable spreading area nor the control room are modeled. These rooms are
discussed in Section 4.2 .

.... All cable tr<tys are located above the steam exclusion ceiling.

The area of influence for the fires causing damage is detennined by iterating the COMPBRN
runs while moving the fire source around. Table 4-3 shows the area of influence for each
sccnano.

1110se scenarios showing no damage are not analyzed further.

".4 Ev~tluationof Component Fragilities and Failure Modes

If a coml,,'nent or cable is detennined to be damaged by fire, then it is assumed to fail with a
prohability of 1.0. In the case of the AFW pump rooms, dar lage to the cable trays in the room
is estimated by COMPBRN to occur wi~h a probability of 0.52 for the A pump room and 0.05
for the B pump room. This figure is factored in the initiating event frequency calculation for
the AFW pump Broom.

4.5 Fire Ilett.>ction and Suppres.... ion

".5.1 Automatic and \Iaoual Fire Dett'Ction and Suppression

Manual fire (ktcdion is hased upon mom (h.:cupancy. All rooms except the control room are
assumed III he umx:cupied. Manual tire detection elsewhere is based upon maximum patrol
interval, whi\.:h i'i dctcnnincd to be two hours .
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Manual fire suppression capability is demonstrated by plant-specific documentation, which
documents fire brigade drills from 1988 to 1991. It is concluded that the response time from
alarm initiation to assembly of the fully turned out brigade is 6.0 minutes for the turbine building
and screenhouse, and 6.4 minutes for the auxiliary building.

Automatic fire detection is accomplished by ionization detectors, which are described in the
NFPA Handbook (Reference 17). Thermal detectors also exist in the diesel generator rooms.

In the initiating event frequency calculations, automatic fire suppression is listed for each
scenario. Automatic suppression is assumed to be initiated instantaneously upon successful fire
detection.

4.6 Analysis of Plant Systems, Sequences, and Plant Responses

4.6.1 Identification of Components Affected by Fire

After the vulnerable cable trays are identified, their contents are determined. Table 4-4 lists the
contents of the cable trays that were found to be vulnerable to damage in the postulated fire
scenarios. This table also lists the fault tree identifiers for the damaged cables/components, and
the fault trees in which the identifiers appear.

When determining the contents of cable trays that had been identified as vulnerable to damage,
a number of cable trays were found to contain only cables for comrx nents that are not modeled
in the IPE As a result, a number of scenarios are not analyzed in detail. The cable trays that
contain only cables for components that are not modeled in the IPE are listed below:

Cable tray Room in which cable tray resides

1AT20N AX-35
1FX4S6 AX-23A, near MCC 62J
IFT10N AX 23A, near bottled gas at elevation 657'0"

4.6.2 Determination of Initiating Event Frequency in Each Zone Requiring Quantification

Figures 4 I through 4 8 show the derivation of the initiating event frequency for each scenario.
The transient with main feedwater, transient without main feedwater or loss of offsite power
event sequence -vas used depending on the scenario.

4.6.3 Fire-Induced Core Damage Frequency Quantification

Core damage frequencies are computed for each fire scenario. Table 4-5 shows results from the
eight scenarios that require quantification of core damage frequency (CDF). The fire CDF is
4.S1E-05, which is about the same as the internal events CDF (8.74E-05). Tables 4-7 through
4 14 show the results for each scenario. Following is a discussion of the results from
quantification of core damage frequency for each fire scenario.
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Results show that fires in the AFW pump rooms (Scenarios FI6 and FI7) dominate all the
scenarios requiring quantification.

4.6.3.1 FI1: Fire near MCC 62J in AX-23A

A fire near this MCC, which is located in a closed corridor, has a small impact on the plant.
Table 4-7 lists the top 50 dominant cutsets for this scenario. The transient with main feedwater
available event tree (Figure 4-9) is used in this scenario.

Since this fire does not prohibit the operation of safe shutdown equipment from the control
room, it is assumed operators do not use procedure E-0-06, Fire in Alternate Zone, which
requires manual isolation of offsite power and evacuation of the control room.

4.6.3.2 FI2: Fire near MCC 62A in TU-92

A fire near this MCC, which is located in the B diesel generator room, is postulated. Cable tray
1DT4S6 and the MCC are affected. Table 4-8 shows the top 50 dominant cutsets for this
scenario. The transient with main feedwater available event tree (Figure 4-9) is used in this
scenario.

.Since this fire does not prohibit the operation of safe shutdown equipment from the control
room, it is assumed operators do not use procedure E-0-06, Fire in Alternate Zone, which
requires manual isolation of offsite power and evacuation of the control room.

4.6.3.3 FI3: Fire in AX-21, near non-safeguards 4160 V electrical buses 1 and 2

A postulated fire near non-safeguards 4160 V electrical buses 1 and 2 damages cable tray
1AT9N, containing main feedwater cabling. The cabling leading to the buses is not damaged.
Table 4-9 shows the top 50 dominant cutsets for this scenario. The transient without main
feedwater event tree (Figure 4-10) is used in this scenario.

Since this fire does not prohibit the operation of safe shutdown equipment from the control
room, it is assumed operators do not use procedure E-0-06, Fire in Alternate Zone, which
requires manual isolation of offsite power and evacuation of the control room.

4.6.3.4 FI4: Diesel fire in TU-92

Cable tray 1DT8N is damaged in this postulated fire scenario. Table 4-10 shows the top 50
dominant cutsets for this scenario. Due to the loss of the RAT, which supplies power to buses
1 through 4, a modified loss of offsite power sequence (Figure 4 ! 1), which allows the TAT to
supply bus 5. is used in this scenario.

Since this fire does not prohibit the operation of <;afe shutdown equipment from the control
room, it is assumed operators do not use procedure E-0-06, Fire in Alternate Zone, which
requires manual isolation of offsite power and evacuation of the control room.

I IC PRA IPEEE-4
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Results show that fires in the Ar"W pump rooms (Scenarios FI6 and FI7) dominate all the
scenarios requiring quantification.

4.6.3.1 FII: Fire near \ICC 62J in AX-23A

A fire ncar this MCC. which is located in a closed corridor. has a small impact on the plant.
Table 4-7 lists the top 50 dominant cutsets for this scenario. The transient with main feedwater
available event tree (Figure 4-9) is used in this scenario.

Since this tire does not prohibit the operation of safe shutdown equipment from the control
room, it is assumed operators do not use procedure E-O-06, Fire in Alternate Zone, which
requires manual isolation of offsite IXlwer and evacuation of the control room.

4.6.3.2 m: Fire near ~ICC 62A in TU-92

A fire near this MCC, which is located in the B diesel generator room, is postulated. Cable tray
1DT4S6 and the MCC are affected. Table 4-8 shows the top 50 dominant cutscts for this
scenario. The transient with main feed water available event tree (Figure 4-9) is used in this
s...:enano.

~)incc this fire does not prohibit the operation of safe shutdown equipment fmm the control
room, it is assumed operators do not use procedure E-O-06, Fire in Alternate Zone, which
requires manual isolation of offsite power and evacuation of the control room.

4.6.3.3 FI3: Fire in .~X-21. near non-safeguards 4160 V electrical buses 1 and 2

A postulated fire near non-safeguards 4160 V electrical buses I and 2 damages cable tray
I AT9N. containing mai n feed water cabling. The cabling leading to the buses is not damaged.
Table 4-9 shows the top 50 dominant cutsets for this scenario. The transient without main
feedwater ~vent tree (Figure 4-10) is used in this scenario.

Since this fire does not prohibit the operation of safe shutdown equipment from the control
room. it is assumed operators do not use procedure E-O-06, Fir~ in Alternate Zone, which
requires manual isolation of offsite power and evacuation of the control room .

....6.3...a FI4: Diesel fire in 1T-92

Cable tray I DT~N is damag~d in this postula!ed fire scenario. Table 4-10 sbows the top 50
dominant ~'ulSets for this s(cnario. Due to the loss of the RAT, which supplies power to buses
I through 4. a modified loss of off~ite IXlwer sequence (Figure 4-11), which allows the TAT to
supply hus S. is used in this scenario.

Since this fire does not prohibit the operation of qfe shutdown equipment from the control
room. it is assumed ~'pcrJt"rs do not use procedure E-O-06, Fire in Alternate Zone, which
requires manual Isolation of off,ite [X,wer and evacuation of the cOf'ltrol room.
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4.6.3.5 F15; Fire in relay room near vertical cable trays

Safeguards 4160 V electrical bus 6 and cable trays 1RT62S6, IAT12S6, and IAT13S6 are
disabled in this postulated fire scenario. Table 4-11 shows the dominant cutsets for this
scenario The dedicated shutdown system event tree (Figure 4-12) is used in this scenario.

Due to the proximity of the relay rcom to the control room and the chance of the fire spreading
and affecting safe shutdown capability from the control room, it is assumed that the operators
evacuate ihe control room and go to the dedicated shutdown panel using procedure E-0-06, Fire
in Alternate Zone. Therefore, it is assumed that offsite power is not available and that operators
manually restore power to safeguards 4160 V electrical bus 5.

4.6.3.6 FI6: AFW pump A oil fire

This scenario is still analyzed, despite the 0.48 probability of no damage to the cable trays. All
cable trays in this room and the AFW pump A arc assumed damaged. Table 4-12 shows the top
SO dominant cutsets for this scenario. The alternate shutdown system event tree (Figure 4-13)
is used for this scenario. Fire-induced disabling of the vulnerable cable trays causes damage to
cables that control components vital to safe shutdown, giving rise to a high core damage
frequency.

Operators are instructed to use procedure E-0-07, Fire in Dedicated Zone, which requires
manual isolation of offsite power, when train A equipment is not available. Since this is the
case for this fire, it is assumed that offsite power is not available and that operators manually
restore power to safeguards 4160 V electrical bus 6.

4.6.3.7 FI7: AFW pump B oil Tire

This scenario is still analyzed, despite the 0.95 probability of no damage to the cable trays. All
of the following cable trays show susceptibility to damage: 1TT8S5, 1TT4S5, 1TT4N, 1TT8S6,
1TT4S6, 1TT10N, and 1TT20N. Electrical buses 3, 4, and 6 are disabled due to damage to the
contents of these trays. Table 4-13 shows the top 50 dominant cutsets for this scenario. The
dedicated shutdown system event tree (Figure 4-12) is used for this scenario.

Fire induced disabling of the vulnerable cable tray causex damage to cables that control
components vital to safe shutdown, giving rise 10 a high core damage frequency. Failure of
safeguards 41h0 V electrical bus 6 î  assumed because the cables for the source breakers for
these components are vulnerable to fire-induced damage.

Since this fire renders operation of equipment from the control room impossible, it is assumed
that the operator evacuate the control room and go to the dedicated shutdown panel using
procedure E-0-06, Fire in Alternate Zone. Therefore, it is assumed that offsite power is not
available and that operators manually restore power to safeguards 4160 V electrical bus 5.

Enclosure - Q&A to Attachment 1 Volume 05 (Section 3.0) Page 227 of 415

4.6.3.5 ill; Fire in relay room near vertiOilI Oilble trays

Safeguards 4160 V electrical bus 6 and cable trays IRT62S6, IATI2S6, and lAT13S6 are
disabled in this postulated fire scenario. Table 4-11 shows the dominant cutsets for this
scenario. The dedicated shutdown system event tree (Figure 4-12) is used in this !>Cenario.

Due 10 the proximity of the relay rc")m to the control room and the chance of the fire spJ'P...ading
and affectin}:! safe shutdown capability from the control room, it is assumed that [he 0lkrators
evacuate the control room and go to the dedicated shutdown panel using procedure E-O-06, Fire
in Altemate Zone. Therefore, it is assumed that offsite power is not available and that operators
lIIanually restore power to safeguards 4160 V electrical bus 5.

4.6.3.6 FI6: AFW pump A oil fire

This scenario is still analyzed, despite the 0.48 probability of no damage to the cable trays. AU
cable trays in this room and the AFW pump A are assumed damaged. Table 4- J2 shows the top
';0 dominant cutsets for this scenario. The alternate shutdown system event tree (Figure 4-13)
is used for this scenario. Fire-induced disabling of the vulnerable cable trays causes damage to
cables that control components vital to safe shutdown, giving rise to a high core damage
fre,quency.

Operators are instructed to use procedure E-O-07, Fire in Dedicated Zone. which re,quires
manual isolation of offsite power, when train A equipment is not available. Since this is the
case for this tire, it is assumed that offsite power is not available and that operators manually
re~tore power to safeguards 4160 V electrical bus 6.

4.6.3.7 1'17: AI<W pump B oil fire

This \Ccnario is still analyzed, despite the 0.95 probability of no damage to the cable trays. All
of the following cable trays show susceptibility to damage: ]TT8S5. 1TT4S5, JTT4N, 1TT8S6,
lIT456, IITI ON, and 11T20N. Electrical buses 3. 4, and 6 are disablerl due to damage to the
contents of these trays. Table 4-13 shows the top 50 dominant cutsets for this scenario. The
dedicated shutdown system t:vcnt tree (Figure 4-12) is used for this scenmo.

Fire-induced disabling of Ihe vulnerable cable trayc: CaU\L' damage to cables that control
components vital to safe shutdown. givin~ rise 10 a high core damage frequency. Failure of
safeguards 41 hO V electrical bus 6 i~ assumed hecause the cables for the source breakers for
Ihe..c L'(lrnpOnents are \ulncrahle to fire-induced damage.

S;acc tillS fire renders operation of equipment from the control room impossible. it is assumed
that the operalor~ evacuate ttl!' control room and go to the dedicated shutdown panel using
procedure E-O·Oh. Fire in Altcmale Zone. Therefore. it is assumed that offsite rower is not
available and Ihat opercltors manually restore power to safeguards 4160 V electrical bus 5.
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4.6.3.8 FI8: Fire near safeguards 480 V electrical buses 51 and 52

Cable tray ITT5S5 and the source breaker cabling for safeguards 4160 V electrical bus 5 are
damaged in this scenario Table 4-14 shows the dominant cutsets for this scenario. The
alternate shutdown system event tree (Figure 4-13) is used in this scenario.

Operators are instructed to use procedure E-0-07, Fire in Dedicated Zone, which requires
manual isolation of offsite power, when train A equipment is not available. Since this is the
case for this fire, it is assumed that offsite power is not available and that operators manually
restore power to safeguards 4160 V electrical bus 6.

4.6.3.9 Core damage timing

Because the accident sequences induced by a fire are similar to those analyzed for the internal
events analysis, fire-induced core da.nage timing is similar to that determined for the internal
events analysis. The core damage timing for fire induced events is shown in Tables 4-9 through
4 13

4.6.4 Dominant Fire-Induced Core Damage Sequences

Table 4-15 lists the 22 systemic core damage sequences of the Fire PRA. Of these, 13 are
dominant according to the definition provided in NUREG-1335. These sequences represent
99.95 % of the total core melt frequency. Following is a description of each of these dominant
sequences The frequency aid percent contribution of each sequence is given in Table 4.B-9.

• Sequence ft I AFW pump A oil fire followcJ l*y failures of AFW and bleed and feed.

This results in a loss of heat sink and early core damage. The primary means by which
heat sink is lost is a station blackout. Since offsite power and the A diesel generator are
unavailable as a result of the fire, a failure of the B diesel generator or the B train of
service water, which cools the diesel generator, results in a station blackout. Since the
fire also disables control cabling for the turbine driven AFW pump, there is no heat sink
and therefore core melt occurs. The primary human errors in this sequence are failure
to manually establish electrical power from the B diesel generator and failure to locally
restore instrument air for the pressurzer PORVs, used for bleed and feed.

• Sequence ffl - AFW pump B oil fire followed by failure of AFW.

This results in a loss of iieat sink and early core damage. Other means of removing heat,
(main feedwater. condensate, bleed and feed) are unavailable due to the unavailability of
offsite power and safety injection pumps from the DSP. This sequence is dominated by
human error. Failure to establish electrical power from the A diese! generator locally
and failure to establish service water and AFW from the DSP are major contributors to
this sequence.
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• Sequence #3 - AFW pump A oil fire followed by failure of CCW.

This results in a loss of cooling to the RXCP thermal barrier, which can result in a small
LOCA due to RXCP seal failure. Since S! and RHR pumps are cooled by CCW and
charging is not available because of cabling damaged by the fire, there is no way to get
makeup flow to the Reactor Coolant System tc replace that lost through the RXCP seals
and late core damage results. The only human error in this sequence is the failure to
manually restart CCW and this is a relatively minor contributor.

• Sequence #4 Fire near MCC 62A in B diesel generator room followed by a failure of
charging and CCW.

This results in a loss of cooling to the RXCP seals and late core damage. The primary
means of loss charging and CCW is loss of power to the emergency buses, buses 5
and 6. Human error is not important in this sequence.

• Sequence 15 - Oil fire in B diesel generator followed by a failure of charging and CCW.

This results in loss of cooling to the RXCP seals and late core dairage. The primary
contributor is a mechanical failure of CCW and operator error in establishing charging
flow.

• Sequence #6 - Fire near safeguard 480 V electrical buses 51 and 52 followed by a failure
of CCW.

This results in a loss of cooling to the RXCP seals and late core damage. Human errors
in this sequence include failures to manually establish on-site power, service water and
CCW.

• Sequence ttl Oil fire in B diesel generator followed by failure of AFW and bleed and
feed

This results m a loss of heat sink and early core damage. All B train equipment,
Dowered by safeguards 4160 V electrical bus 6, is unavailable due to the fire. Therefore,
ihe primary means of failure is mechanical failure of the A motor driven and turbine
driven AFW pumps followed by failures of the SI, CCW or Instrument Air Systems, all
of which are needed for bleed and feed. Ant her means of failure is a failure of DC bus
BRA 104. which is needed to start both the A motor driven and turbine driven AFW
pumps, and the A SI pump. Human error, the failure to establish bleed and feed, is a
minor contributor to this sequence.

• Sequence #8 Oil fire in B diesel generator followed by failure of AFW. success of
bleed and feed, and failure of high pressure ^circulation.

Tins results in a loss of heat sink and late core damage. All B train equipment, powered
by bus ft, is unavailable due to the fire. Therefore, the primary means of failure is
mechanical failure of the A motor driven and turbine driven AFW pumps followed by
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failures of valves associated with switchover to containment sump recirculation. Human
error, in this case failure to stop the A RHR pump to limit its time in miniflow, is a
minor contributor to this sequence.

Sequence #9 - Oil fire in A AFW pump followed by failure of AFW. success of bleed
and feed, and failure of high pressure recirculation.

This results in a loss of heat sink and late core damage. Since the fire destroys both the
A AFW pump and control cabling for the turbine driven pump, the primary means of
failure is a mechanical failure of the B AFW pump followed by failure of valves
associated with switchover to containment sump recirculation. Human error is not
important in this sequence.

Sequence #10 - Oil fire in B AFW pump followed by failure of charging and CCW.

This results in a loss of cooling to the RXCP seals and late core damage. Both CCW
and charging must be established from the DSP. This sequence is dominated by the
combination of failure to establish CCW and failure to establish charging. In this case,
moderate dependency is applied, as stated in Section 4.8.7.4.

Sequence #11 - Fire in the relay room followed by failure of AFW.

This results in a loss of heat sink and early core damage The dominant contributor to
this sequence is human error. The A diesel generator must be started locally, and
service water and either charging or CCW must be started from the DSP.

Sequence #12 - Fire near buses 51 and 52 followed by failure of AFW and bleed and
feed.

This results in a loss of heat sink and early core damage. Since AFW. SI, and
instrument air are all started locally, human error is the dominant contributor 10 this
sequence. Of these human errors, the largest contributor is failure to establish AFW and
instrument air. These are not modeled as dependent actions because AFW is started
from the control room and the instrument air compressor is simultaneously started
locally.

Sequence #13 - Fire near MCC 62A in B diesel generator room followed by failure of
AFW, main feedwater. and bleed and feed.

This sequence consists mostly of mechanical failures of AFW followed by the operator
failing to stop the RXCPs, in order to prevent the additional heat input into the Reactor
Coolant System.
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4.7 Fire-Induced Containment Failures

4.7.1 Containment Failure Frequency Quantification Procedure

As in the IPE, the core damage sequences are coupled with the containment safeguards systems
in order to determine which systems would be available after core damage. The containment
safeguards systems used are containment isolation (CI), containment fan coil units, ICS and low
pressure SI redrculation. Fire-induced failures of these systems are accounted for in the same
way ^s those systems used in the core melt frequency determination. The containment event tree
(CET) is identical to that used for the IPE and is therefore not reproduced in this report. The
frequencies of each CET end state are presented in Table 4-6. The phenomenoiogical studies
performed for the IPE are bounding for the fire PRA as well, because no additional
vulnerabilities were discovered in the fire PRA. As in the IPE, a 48 hour mission time is used.

4.7.2 Quantification Results

Table 4-7 shows the results of the Level 2 fire analysis. The fire-induced containment failure
frequency is 3.64E-05 which is considerably larger than the internal events containment failure
frequency (8.03E-06) but not out of line with containment failure frequency values from other
PRAs in the industry. The fire-induced containment failure frequency is 31 % of fire-induced
CDF

4.8 Treatment of Fire Risk Scoping Study Issues

4.8.1 Dependency Between Control Room and Remote Shutdown Panel Circuitry

The remote shutdown panel and the control room are in two separate fire areas. There is
segregation between the two areas, and the cables contained in each area. Shutdown functions
in dedicated and alternate fire areas are separated. Dependency between the control room and
the remote shutdown panel is not credible at Kewaunee.

4.8.2 Cable Routing Verification

Cable routing was verified for the 1990 WPSC internal audit of fire documentation. Updated
cable tracing information is used in this analysis.

4.8.3 Suppression Agent Induced Damage

Page 6-14 of the Kewaunee Fire Protection Program Analysis states, "In the use of Halon 1301
and COi, toxicily, thermal shock, concentration and soak times and overpressurization have all
been considered in the initial design." Insufficient data exists to quantitatively analyze potential
Halon and CO ; damage. During the walkdown, obvious potential hazards for CO2 and Halon
damage were identified and have been addressed in this report.
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Water damage from fire suppression activities could disable components. Damage due to fire
effects or suppression activities is assumed to fail affected components. Many safety-related
areas have no automatic suppression systems, so inadvertent automatic system actuation is
impossible. The fire brigade is trained to avoid spraying energized electrical components.

Kewaunee Operations Experience Assessment 83-78 (Reference 18) addresses suppression agent
induced damage at Kewaunee and concludes that it is not a significant issue.

4.8.4 Fire Brigade Effectiveness

Reference 7 documents fire brigade drills from 1988 to 1991. Fire brigade response times were
determined for anywhere in the auxiliary building, and anywhere in the turbine building
(including the screenhouse). Response times are 6.0 minutes for anywhere in the turbine
building, and 6 4 minutes for anywhere in the auxiliary building.

Reference 8 documents the responses of Kewaunee to a fire brigade survey described in the Fire
Risk Scoping Study (Reference 19). According to the survey, Kewaunee has a comprehensive
fire brigade.

The fire brigade is trained and drilled, as described in Fire Brigade Training Procedures.

4.8.5 Seismic-Fire Interactions

4.8.5.1 Seismically induced fires

Pumps that contain lube oil could be vulnerable to lube oil spillage, and possibly initiate a fire.
At Kewaunee, all safety-related pumps are also seismic class I, which means they can survive
a design basis earthquake. Non-safety related pumps such as the main feedwater pumps are not
seismically anchored. However, non-safety related pumps are not co-located with safety related
components. The turbine lube oil storage tank "/as evaluated by a Seismic Qualification Utility
Group (SQUG) Seismic Review Team during tl.e unresolved safety issue (USI) A-46 walkdowns
conducted in March and April, 1993. Stevenson and Associates performed an anchorage
evaluation of the tank, and determined that the tank was seismically adequate. Diesel generator
day tanks and gas bottles are also seismically anchored. It is concluded that seismically induced
fires that threaten safety related components are not credible at Kewaunee.

4.8.5.2 Seismic degradation of fire suppression capabilities

Fire suppression capabilities in the safeguards areas at Kewaunee include fire water from class
I service water and CO2. The two fire pumps at Kewaunee are qualified according to the USI
A-46 program. Table B.2-1 of the Kewaunee Updated Safety Analysis Report (USAR) states
that the fire protection systems serving class I equipment are classified as class I. The water
sprinkler piping and the sprinkler heads in non-safeguards areas are not seismically anchored.
The CO2 tank is seismically anchored. Seismicaily induced actuation of the uiesel generator
Cardox system was examined (Reference 20), and concluded not to present a hazard. A seismic
event couKl damage fire water capability, but damage to the CO-, system is not credible.
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Mercury switches are a special concern, because they can spuriously operate during even a
minor seismic event. The following switches were determined from the seismic walkdown to
be mercury switches:

A and B fire pumps, jockey pump switches

The malfunction of these switches could cause the pumps to not operate on
demand, or to operate spuriously. If the pumps were to operate spuriously, they
would pressurize the line. This could result in damage to the pumps by dead
heading, but it could not result in spurious actuation of the sprinklers. Therefore,
the worst case is the unavailability of the pumps.

Cardox pressure switch

This switch operates the compressor that controls CO2 pressure in the Cardox
system. A malfunction of this switch could cause the compressor to not operate
on demand, or to operate spuriously. If the compressor failed to operate on
demand, it would cause the relief valve to open, venting COj out the roof of the
turbine building. If it were to operate spuriously,the pressure could get too low,
also causing the system to be inoperable. Neither failure of the switch could
cause the Cardox system to spuriously operate.

A failure of any or all of the above switches could result in the unavailability of the fire
protection system when needed. The fire and seismic walkdowns assessed the possibility of a
seismically induced fire, and none were found. The probability of an independent fnc
concurrent with a seismic event is negligible.

4.8.5.3 Inadvertent actuation of fire suppression systems

A seismic event could actuate charged fire water sprinkler systems. Because charged
suppression systems are not located in safety-critical areas at Kewaunee, the impact of
inadvertent actuations is minimized.

4.8.6 Use of Plant Specific Data

After reviewing fire Licensee Event Reports and Kewaunee reports, it was concluded that
insufficient data exists to update generic fire data with plant specific data.

4.8.7 Consideration of Uncertainties

Sources o( uncertainty in a fire PRA include the following:

• Fire initiation frequencies
• Judgement of fire propagation
• Fire suppression probabilities
• Human error calculations
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• COMPBRN Ille code calculations
• Barrier failure
• Random failure probabilities

4.8.7.1 Uncertainty in generation of Tire initiation frequencies

The most current database is employed in deriving the fire initiation frequencies. In addition,
the method used to derive these frequencies is comprehensive, and accounts for both fixed and
transient combustibles.

4.8.7.2 Judgement of Tire propagation

Judgement of whether a fire could propagate to an adjacent area or zone is based on Appendix
R documentation (barrier construction, combustible loading, and door fire ratings), and general
arrangement drawings. These were verified durin? walkdown inspection. In addition, during
the walkdown, control of transient combustibles that could lead to fire propagation was verified.

4.8.7.3 Fire suppression probabilities

Fire suppression system unavailabilities were obtained from the FIVE Methodology.
Effectiveness of the fire suppression was determined by the following:

- Time to damage of components/cables is aetermined using the COMPBRN Hie code.
Time to actuate detection devices is determined using the COMPBRN Hie code.
I f 'jamige i s l e s s t h a n 'detector .ctuauon- t n e n c r e d i t f o r f i r e suppression is not granted. If

'damage exceeds tdeiecUir actumbOl1. then the unavailabilities of detector and suppression
systems are ractorcd into development of the initiating event frequency.

4.8.7.4 Human error calculations

The human actions required during a fire-induced transient (with the exception of fighting the
fire which is described in section 4.8.4) are similar to those actions described in the IPE.
Theie are, however, three differences that need to be addressed.

<i) Additional stress is put on the operators due to the fire and the resulting
loss of equipment and instrumentation.

b) Local actions may be hampered by the presence of the fire.

c) A severe fire results in entry to procedures E-0-06, Fire in Alternate
Zone, or E-0-07, Fire in Dedi:ated Zone These procedures have many
additional steps, such as removing fuses and isolating offsite power. In
addition. E-0-06 requires evacuation of the control room and activation of
the dedicated shutdown panel (DSP).
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For events in which E-0-06 and E-0-07 are not necessary, the additional stress is accounted for
by assuming that moderate stress, as defined by the IPE, becomes high stress in a fire situation.
This results in a multiplier of 5 (high stress) placed on both the action and the recovery,
replacing a multiplier of 2 (medium stress). Since the action is multiplied by the recovery, the
net effect is to place a multiplier of (5/2)2 or 6.25 on each medium stress action. For simplicity
and conservatism, a factor of 10 is applied to all actions with two exceptions. The exceptions
are 1) those actions taken before the event that result in returning a piece of equipment to service
after test and maintenance, and 2) those actions taken late in the accident, such as switchover
to containment sump recirculation, after which the initial stress due to the fire has died down.

Only one local action is modeled for the fire analysis. This action is opening valves 3W-1300A
and SW-1300B to provide additional service water flow to cool the component cooling beat
exchangers in the event that these valves do not open automatically. This action does not take
place in any of the fire zones, that were not screened out, nor are any of those zones traversed
by the operator on the way to these valves. This action is not necessary until after the
switchover to containment sump recirculation (at least 3.5 hours), so the auxiliary operator has
ample time to perform it, even if he was involved in the fire-fighting effort. Therefore, no
additional penalty, other than the factor of 10 discussed above, is taken for this action.

In a fire that causes the inability to monitor or control major plant parameters from the control
room, operators are instructed to enter E-0-06. This procedure instructs the operators to
evacuate the control room, isolate alternate (train B), and nonsafeguards equipment including
offsite power, manually restore power from the A diesel generator and shut the plant down from
the DSP Bleed and feed, which is used in the IPE in case AJFW and main feedwater fails, is
not available from the DSP and is therefore not considered in this analysis. Since the operator
actions are very different from any scenario in ihe IPE, they have been evaluated separately
using the same methodology employed in the IPE. Following are all operator actions in E-0-06
that appear in the fire PRA and their human error probabilities (HEPs):

ACTION HEP
Isolate nonessential equipment and restore power to electrical bus 5 2.69E-01
Establish service water from the DSP 8.06E-02
Establish AFW from the DSP 5.19E-02
Establish charging from the DSP 1.03E-C1
Establish CCW to the RXCP thermal barriers 3.O8E-O2

One operator error dependency exists charging is only necessary if CCW fails. Therefore,
according to the dependency rules used in the IPE. moderate dependency is applied. This results
in a human error probability of 2 31 E-01 for establishing charging when CCW has failed due
to operator error

These values are used tor scenarios FI5 and FIT

In a fire that causes the inability to monitor or control dedicated equipment and instrumentation
from the control room, operators are instructed to enter E-0-07. This procedure is similar to
E-0-()fc, except that the operators continue to occupy the control room Charging is isolated in
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E 0-07 since all three charging pumps are in a dedicated zone so their ability to provide cooling
to the RXCP seals is not considered. Since the operator actions are very different from any
scenano in the IPE, they have been evaluated separately using the same methodology employed
in the IPE Following are all operator actions that appear in E-0-07 and their HEPs:

ACTION HEP
Isolate nonessential equipment and restore power to electrical bus 6 7.87E-03
Establish service water manually 1 72E-03
Establish AFW manually 3.18E-O3
Establish CCW to the RXCP thermal barriers 1.59E-03
Establish safety injection 5.57E-O3

stablish instrument air 3.98E-01Es

One operator error dependency exists - safety injection is only necessary if AFW fails.
Therefore, according to the dependency rules used in the IPE, moderate dependency is applied.
This results in a human error probability of 1.50E-01 for establishing safety injection when
AFW has failed due to operator error.

These values arc used for scenarios FI6 and FI8. Since the control room and control room
alarms and indications are available, operators can perform other tasks while in E-0-07. The
HEP values for these tasks are values used for the IPE with a factor of 10 applied due to
additional stress as explained above.

4.8.7.5 COMPBRN calculations

The uncertainty option in COMPBRN was run to gauge the uncertainty in the COMPBRN
calculations and these results are discussed along with the discussion of the base case
COMPBRN runs

4.8.7.6 Barrier failure

Ratings from the NFPA Handbook (Reference 21) for fire resistance of barriers were used, and
compared with the combustible loadings of fixed and transient combustibles. Combustible
loadings were verified during the walkdown by observing combustibles in each zone.

4.8.7.7 Random Failure probabilities

In the IPE, sensitivity studies were performed to determine the effects of varying certain
parameters on the core damage frequencies. Sources of uncertainty for random failure
probabilities were identified in the IPE. There are no failure modes unique to the fire analysis
that generate neu random failure uncertainties. Random failure uncertainties are dominated by
i ther sources o! uncertainty in II-w analysis.
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4.9 LSI A-45 and Other Safety Issues

Unresolved Safety Issue A-45. Shutdown Decay Heat Removal Requirements, as it pertains to
the fire analysis, is discussed in detail in Section 3 2 of this report.

The Kewaunee response to NRC Bulletin 92-01. regarding Thenmo-Lag 330-1 Fire Barriers,
states that there is no Thermo-Lag material at Kewaunee. The response is documented in
Reference 22.

The concerns raised in GI-57, "Effects <. f Fire Protection System Actuation on Safety-Related
Equipment," (Reference 23/ were investigated qualitatively. This includes examination of
inadvertent and advertent actuations of fire protection systems, and seismic-fire interactions. It
is concluded that since automatic fire protection systems are minimally present in areas where
safety critical equipment resides, there is minimal impact if Fire protection systems were to
actuate. Likewise, seismic-fire interactions are minimized due to the absence of automatic fire
protection systems in critical areas, and adequate anchoring of ignition sources (i.e., fuel tanks)
in safeguards areas. Additional discussion of seismic-fire interactions is present in sections
4.6.5.1 through 4.6.5.3 of this report.

4.10 Areas of Conservatism

The following areas of conservatism are inherent in this analysis:

a. Total damage is assumed for any component or cable found to be vulnerable to fire
damage using COMPBRN. The conservatisms present in COMPBRN are described in
the COMPBRN manual. Exceptions to assuming total damage are found in the modeling
of a fire in the AFW pump rooms. COMPBRN indicates that the probability of damage,
given a tire is only 0.52 in the A pump room and 0.05 in the B pump room. This
probability is factored in calculation of the initiating event frequency for this scenario.

h. Although strict transient combustible controls exist at Kewaunee, all trash cans are
equipped with lids held open by fusible links, and administrative controls are adhered to,
it is postulated in this analysis that a fire may be started by violation of administrative
controls and that transient combustibles would fuel the fire.

c. Although most fires historically have either been detected and extinguished by
personnel prior to damage or have been self extinguishing, credit is not taken for this in
this analysis.

d. In the evaluation of the cable trays to determine what equipment is affected by
damage to a given cable tray, it is assumed in many cases that if a cable is associated
with a gnen piece of equipment, then damage to that cable renders the piece of
equipment inoperable.
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4.11 Summary of Key Findings

AFW pump A and B oil fires give rise to high (.ore damage frequencies, 5.27E-5/yr for AFW
pump A. and 2.97E-5/yr for AFW pump B The sum of these two core damage frequencies
accounts for 84% of the total fia induced core damage frequency. All other scenarios yield
lower core damage frequencies Three other scenarios produce reportable core damage
frequencies: scenarios, F14 (diesel generator B oil fire - 7.44E-06/year), FI2 (MCC 62A
Scenario 4.65E 06/year), and FI8 (fire near MCCs 51 and 52 - 3.33E-O6/year). Neither of
the AFW pump rooms has automatic suppression in the room, so credit is not taken for
automatic suppression. Conservative assumptions are made in calculating the initiating event
frequency, and when determining the contents of the cable trays passing through these rooms.
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Table 4-1: Kewaunee Fire Initiation Frequencies
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LOeA nur- \\, i:(GHTI:"G FACTOR WFlU I

('I lM por" t:NT IG,'1ITION ~()l;RCES • b WFILSI '" ..Ib Flf) Flit)

DIESEL UENERATOR ,-\ I 3 o 3.333333333 00:6 0008666

41Nl\" Bt:S ~, MCC ~2A l~ 31 04516129032 000':4 0001083-, - r--

PI -\vr WIPE lGNrI !O'J SOURCES .. c WF,LS) '" lie f(t) F<it)

n~A""lr"'T'i j :5 004 00013 0000052

\tNTIL ·\Tlll:" S\ SfEMS I 21 00476190476 00095 0000452
1--.

CO\lPART\lEN'T flRE FREQUENCY· Fd) '" &umIF'.lf!\ '" 0010253

,: 'PRA, iPf'.EF.4 ..... P



TU 95 A SELECTED PLANT LOCATION j SWGR DEDICATED SHUTDOWN PANEL ROOM

LOCATION WEIGHTING FACTOR WFiL;

COMPONENT IGNITION SOURCES

ELECTRICAL CABINETS

PLANT WIDE IGNITION SOURCES

VENTILATION SYSTEMS

AIR COMPRESSOR

0 25

•

10

•

1

1

b

7|

c

21

6

WF(LS) = «/b

0 I408450'104

WFflLS) = «/c

0 0476190476

0 1666666667

Fff)

O r > ••

F(f)

0OO95

0 0047

Ffif)

0 000528

Ffif)

0 000452

0 000783

COMPARTMENT FREQUENCY FO) = »um[F(if)| = 0 001764

TU 95C SELECTED PLANT LOCATION AFW PUMP A ROOM

LOCATION WEIGHTING FACTOR WF(L)

COMPONENT IGNITION SOURCES

PUMP 1 \

"LANT WIDE IGNITION SOURCES

VENTILATION SYSTEMS

1

a

1 .

•

1

b

8

c

21

WF(LS> = «/b

0 125

WF(LS) = «/c

0 0476190476

Fff)

0.0063

F(f)

O0O95

Ffif)

0 000787

Ffif)

0 000452

COMPARTMENT FIRE FREQUENCY • F(l) = nirnlFfif)! = 0.001239

TU 97 SELECTED PLANT LOCATION BATTERY ROOM (ROOM 129)

LOCATION WEIGHTING Y ACTOR - WF0.) 0 3333333333

COMPONENT IGNITION SOURCES

BATTERIES

ELECTRICAL CABINETS

PLANT WIDE IGNITION SOURCES

TRANSFORMERS

VENTILATION SYSTEMS

BATTERY CHARGERS

t

1

14

a

1

T

1

b

3

31

c

26

2!

4

WF(LS) = t/b

0 3333333333

O4516129O32

WF(LS) = »/c

00384615385

0.0952380952

0 25

F(f)

0 0032

0019

F(f)
0 0079

00095

0004

F(if)

0.000355

0 0O286O

Ft'iO

0 000303

0000904

0 001

COMPARTMENT FREQUENCY - FO) = ium[F(if>] = 0.005424

ALTERNATE Z O N E S

ZONF

AX 2 . StLECTED PLANT LOCATION SWGR iROOM 16Bl

[OCATION WEIGHTING FACTOR WF(L)

COMPONENT IGNRION SOURCES

i I I-.iTRiCAL C\BINETS

P L \ N T W!DE KiNITION SOURCES

\ i ST1I ATION SYSTEMS

0 25
•

8

•

1

b

7!

21

WF(LS) = ft/b

0 1126760563

WFfLS) = «/c

0 04 76190476

F(ft

0 0 1 5

F(f)

0 0O95

0 0004::

F'IO

0 000452

COMPARTMENT FIRE FREQUENCY - Fill = »um|F<if)| - 0.000875

IPKEE4
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AX 22 SELECTED PLANT LOCATION CONDENSATE STORAGE TANK ROOM

LOCATION WEIGHTING FACTOR WFiL)

COMPONENT IGNITION SOURCES

F.LIXTRICAL CABINETS

PLANT WIDE iGNmON SOURCES

TRANS1FNTS

ELEVATOR MOTOR

GRINDING. CUTTING

1

•

17

i

3

1

1

h

72

c

25

3

2

WF(LS) = i/b

0 2361111111

WF(LS) = i/c
0 12
0 3333333333

0 5

Hi)

0019

F(f)

00013
0 0063
0 031

F(if)

0 004486

F(iO

0000156

0.0021

00155

COMPARTMENT FIRE FREQUENCY F(l) = sum|F(if)| = 0 022242

AX 23A SELECTED PLANT LOCA'I ION ] MCC 62J ROOM. EL 642'

LOCATION WEIGHTING FACTOR WF(L|

COMPONENT IGNITION SOURCES

ELECTRICAL CABINETS

PLANT WIDE IGNITION SOURCES

1

*

1

t

h

72

c

...

WT-(LS) = i/b

0 0138888889

WF'LS) = «/c

F(fi

0 019

F(f)

Fiif)

0 000263

F(if|

-

COMPARTMENT FIRE FREQUENCY F(l) = •um|F(if)] = 0 000263

AX 23 A SELECTED PLANT LOCATION AUXILIARY BLDG iGAS BOTTI.E STORAGE AREA, EL 657)

LOCATION WEIGHTING FACTOR WFILI

COMPONENT IGNITION SOURCES

ELECTRICAL CABINETS

PLANT WIDE IGNITION SOURCES

VENTILATION SYSTFJUS

BOTTLED GAS

1

•

2

t

2

1

h

72

c

21

2

WF(LS) = «/b

0.0277777778

WF(LS) = i/c

00952380952

0 5

F(f)

0019

F(f)F(f)
0 0095

0 0032

F«if)

0 000527

F(if)

0000904

0 0016

COMPARTMENT FIRE FREQUENCY Fit) = «um|Fdf)| = 0 003032

AX 23C SELECTED PLANT LOCATION RMR PUMP B PTT

LOCATION WEIGHTING FACTOR WF(L)

COMPONENT IGNITION SOURCES

RHRPUMP

PLANT WIDE IGNITION SOURCES

VENTILATION SYSTEMS

!

a

1

a

1

h

16

c

21

WFlLSl = i/b

0 0625

WF(LS) = tic

0 0476190476

Fift

0019

Ftfl

0 0095

fUO

0001187

F(if)

0 000452

COMPARTMENT FREQUENCY FH) =• «um[Fiift| = 0 001639

AX 2M> SF1J-CIFI) PLANT LiX'ATION CCW PUMP B ROOM

1. ;C.VI ION WFU5HT1NG FACTOR WFll.l

COM It >N I-NT ItiNITION SOURCES

CCW PI'\1P

Pi ANT Wini. IGNITION SOURCES

VENTILATION SYSTEMS

1

•

1

M

1

h

16

21

WFrLS, = i.Ti

0 062'

WFfLSl = f. c

0 04->61904 7t,

F.II

0019

F.r,

0 0095

FMf-

0001187

FdO

0 000452

COMPARTMENT FIRE 1RF.OUFNCY F'li nm ;Fuf)] - 0 001039
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AX 30 SELECTED PLANT LOCATION

UX:ATION WEIGHTING FACTOR

COMPONENT IGNITION SOURCES

H.F.CTRICAL CABINETS

PLANT WIDE IGNniON SOURCES

|CABLE SPREAD1NO

WF(L)

ROOM

1

•

69

a

(RELAY

b

69

c

...

ROOM)

WF(LS) =

1

: .:.

WFfltSf*

-
COMPARTMENT FREQUENCY F(l) - « im|

»/b

. .^

Ff.01

F(f)

0 0032

Fift

; -

-

Fdf)

0 0032

Ffifl

—

0 0032

AX 32 SELECTED PLANT LOCATION AUXILIARY BLDO (SERVICE ROOMS)

LOCATION WEIGHTING FACTOR WF<L)

(COMPONENT IGNITION SOURCES

DRYER (FOR HP CLOTHING)

PLANT WIDE IGNITION SOURCES

TRANSIENTS

I

•

3

•

3

b

3

c

23

WF(LS) =• a/b

1

WF(LS) = a/c

0 12

F(f)

00087

F(f)

0.0CJ3

FOft
0 00*7

F(ifi

00001S6

COMPARTMENT FIRE FREQUENCY F(l) - sum|F(if)l - 0 008856

AX 15 SELECTED PLANT LOCATION | AUXILIARY BLDO (SERVICE ROOMS)

LOCATION WEIGHTING FACTOR WF(L>

COMPONENT IGNITION SOURCES

ELECTRICAL CABINETS

PLANT WIDE IGNITION SOURCES

TRANSIENTS

1

a

15

•

1

b

15

c

25

WF(LS) - »/b

1

wfns) = ./c
004

fit)

0 0095

F(f)

00013

F(if)

0 0095

FCO
0 000052

COMPARTMENT FIRE FREQUENCY F(3) » aum|F(if/) = 0 00955

AX 35 SELECTED PLANT LOCATION AUXILIARY BLDO (SERVICE ROOMS)

LOCATION WEIGHTING FACTOR WF(L)

COMPONENT IGNITION SOURCES

ELECTRICAL CACINETS

PLANT WIDE IGNITION SOURCES

TRANSIENTS

VENTILATION S . STEMS

1

*

15

•

1

b

15

c

25

21

WFfLS) = i /b

1

WF(LS) = a/c

0.04

0 O952J8O952

Fi.O

0 0095

F(f)

00013

0 0095

F(if)

0 0095

F(.f)

0 000052

0.000904

COMPARTK1ENT FIRE FREQUENCY F(l) = »um[F(if)! = 0.010456

AX 17 SELECTED PLANT LOCATION | SWGR ROOM

I OCAT1ON WF.IGHT1NG FACTOR WF(L)

COMIIINI ' .T IGNITION SOTRCES

SWiiR. C !>

I'l \NT WtOF. KJNrriON SOURCES

KI'S M'i •ill's

0 25

•

S

•

->

h

7.S

c

1

WF(LS) = a/b

0 1066666667

WF'LS) = a/c

1

F,fi

0015

Fit)

0 0055

F(if)

0 00040

F(.f-

0 0055

COMPARTMENT FIRE FREQI'CNCY • F<l) = «um|F..f)| = 0 0059

IPEEE-* UP
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SC 70B SELECTED PLANT LOCATION INTAKE STRUCTURE

LOCATION WEIGHTING FACTOR WF(L)

COMPONENT IGNITION SOURCES

ELECTRICAL CABINETS

FiRE PUMPS

S Fit VICE WATER PUMPS

PLANT WIDE IGNITION SOUP<~tS

VI NTILATION SYSTEMS

r IRE PROTECTION CABINETS

1

•

->

1

2

•

1

1

b

6
->

4

c

21

WF(LS) = a/b

0 3333333333

0.5

0.5

WFO-S) » aye

0.0476190476

0.5

F(f)

00024

0004

0 0032

F(0
0 0095

0 0024

F(if)

0 0008

0002

00016

KiO

0000452

00012

COMPARTMENT FtRE FREQUENCY F(1) = «um|F(if)| = 0.006052

TU 22 SELECTED PLANT LOCATION TURBINE BLDG

.OCATION WEIGHTING FACTOR WHL>

COMPONENT IGNITION SOURCES

ELECTRICAL CABINETS

T.'O EXcrroR
TO HYDROGEN

T'G OIL

MAIN FEED PUMPS

OTHER PUMPS

PLANT WIDE IGNITION SOURCES

TRANSIENTS

TRANSFORMERS

VENTILATION SYSTEMS

AIR COMPRESSORS

1

a

26

1

4

5

2

4

10

5
T

1

b

26

1

4

5
t

4

c

25

21

21

6

WF('LS) = a/b

1

1

1

1

1

WF(LS) = a/c

0 4

0 23809523S1

0 0952380952

0 5

F(f)

0013

0004

0 0055

0 013

0 004

00063

F(f)
00013

0 0C9

00095

0 0047

F(ift

0013

0004

0 0055

0013

0004

0 0063

F(i0

0 00052

0001880

0 000904

0 00235

COMPARTMENT FIRE FREQUENCY F(l) = «iin(F<if)| = 0 051455

TU 92

rv 14

SELECTED PLANT LOCATION DIESEL ROOM B

HH'ATION WEIGHTING FACTOR WF(L)

COMPONENT IGNITION SOURCES

BUS 6 M ( T t2\

DIEShi. GENERATOR

PLANT WIDE IGNITION SOURCES

TRANS If NTS

VI NTH ATION SYSTEMS

1

•

14

1

a

1

1

h

31

3

c

25

21

WF(LS) = a/b

04516129032

0 3333333333

WF(LS) - «/c

0 0 4

0 0476190476

F(f)

0 0024

0 026

F(f)

00013

0 0095

F(if)

0001084

0 008666

FdO
0 000052

0 000452

COMPARTMENT FIRE FREQUENCY F(1) = ium(F(if)| = 0 010254

Si- [ I'.iTl H r'l.ANT LOCATION

I OCA! ION WFIGHTING FACTOR WF(1.

CO, STORAGE TANK ROOM ROOM 4B

COM PON 1 NT IGNITION SOURCES

PI \NT WIDE IGNITION SOURCE.

<.'} N I I I .A I ION SYSTEMS

MR COMPRESSOR A

C O M P A R T M E N T [ I R K

1

a

a

1

1

h

c

21

6

WFiLS) = t/T)

WF(LS| = «/c

0 0476190476

0 1666666667

F(0

K(f)

0 0095

0 0047

F(if)

Fiift

0 000452

0 000783

"RLQ1.TNCY F 1) --- »um|Fnf)| - 0 00UJ5

I I'."PPA IPRF.E 4 'AP
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TU-95B SELECTED PLANT LOCATION AFW PUMP B ROOM

LOCATION WEIGHTING FACTOR WF(L)

COMPONENT IGNITION SOURCES

AFW PUMP B

PLANT WIDE IGNITION SOURCES

VENTI' ATION SYSTEMS

1

a

I

*

1

g

c

21

WFlLS) = «/b

0 125

WF(LS) = »/c

0 0476190476

F(0

0.0063

F(f)

0 0095

FUf)

0.00078 ]

Ffif)

0000452

COMPARTMENT FIRE FREQUENCY - F(l) = «um(F(ifjl = 0.001240

TU 95B SELECTED PLANT LOCATION SWGR ROOM (BUSES 61 & 621

LOCATION WEIGHTING FACTOR WF'L)

COMPONENT IGNITION SOURCES

ELECTRICAL CABINETS

PLANT WIDE IGNITION SOURCES

AIR COMPRESSOR B

INSTR AIR DRYERS

0 25

a

9

•

1

2

b

71

c

6

2

WF(LS) = t/b

0 1267605634

WF(LS) = i/c

0 1666666667

1

F(f)

0015

F(«)

0.OW7

0 0087

F(if)

0 000475

F00

0 000783

0 0087

COMPARTMENT FIRE FREQUENCY • F(l) = nimlFCif)! = 0 009958

TU 98 SELECTED PLANT LOCATION BAITER Y ROOM 'MM 130)

LOCATION WEIGHTING FACTOR WF(L) 0 3333333333

COMPONENT IGNITION SOURCES

BATTERIES

ELECTRICAL CABINETS

PLANT WIDE IGNITION SOURCES

TRANSFORMERS

VENTILATION SYSTEMS

BATTERY CHARGER

•

1

14

•

1

2

1

b

3

31

c

26

21

4

WFH.S) = • ^

03333333333

0 4516129032

WF(LS) = «/c

0 0384615385

00952380952

0 2 5

F«f)

0 0032

0 019

F(0

0 0079

0 0095

0 004

Ff.O

0000355

0 002860

FOO

0 000303

0000904

0 001

COMPARTMENT FIRE FREQUENCY F<1) = •um[F(if>l = 0 005424

1.ICPRA IPEEEJ *P
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Table 4-2: Screening Results, Dedicated and Alternate Zones

Alternate
Zone

AX-21

AX-22

AX 23A

AX-23C

AX-23D

AX-30

AX-32

AX-35

AX-37

SC-70B

TU-22

TU-92

TU -94

TU-95B

TU-98

Fire-induced
Core Damage
Frequency (/yr)

7.001E-5

2.7I9E-6

1.O38E-3

I.097E-6

3.326E-6

3.920E 7

8.079E-4

2.450E-6

7.129E-7

1 584E-6

6.716E-6

I.582E-3

! .470E-4

1 193E-2

5.092E-4

Dedicated
Zone

AX-23B

S'J-70A

TU-90

TU-95A

TU-95C

Td-97

Fire-induced
Core Damage
Frequency (/yr)

1.094E-3

7.650E-6

5.501E-4

2.187E-4

5.725E-5

2.289E-4

NOTE: These core damage frequencies were calculated for screening purposes only, and do not
realistically reflect the scenario.

! . ! ' . • P D A I P K E F . 4 VLP
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Table 4-3: AREA OF INFLUENCE & ROOM AREA FOR EACH DAMAGE SCENARIO
(Sheet 1 of 3)

Ktre Zone

AX-21

AX 23A

AV21H

AX 2.U)

A.X 10

AX M

AX 3S

SC-70A

Damage St.en.trio

Bii .es 1 and 2
Room

MCC 1SL/4M-

MCC 62J

Hodled Ga>. l-.l 0S7'

Si Pump

1 lanimuble l.iq.Cab

UotlU-tl (itts. LI *iS()'

CCW Pump B
Rtx>m

I-ire Near
Vi'meal Tra>s

Hire Near Cabinets

MCC 62B

MCC 62b tixt

Cable Spreading
Area

Control Room

So reenhouse

Damage Time

1 mm

no damage

2 nun.

1 mm

no damage

no damage

no damage

14 min.

2 mm

no damage

no damage

no damage

r. )t modeled

not mode If)

no damage

Area of Inftuence

(0 ^ m)M3 7S m) =• P •"* m :

entire contents of room damaged

(S s m)»(0 i ml -• 2 7S nr

entire contents of room destroy>*d

u 2)(i)t! .5 mr = 3.53 nr

Room Area

114.07 m :

(7.01 m)M3.1 m) - 91.«) m:

(16.2 m) * (16.8 m) --
270.8 m :

- • -

(lnfl.Area) (Room Area)

I) 10S

]

2 ^H :.-02

1

1 31H-O2

. . .

...

4-61 LIOPRA.IPEEE-4 WP
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Table 4-3: AREA OF INFLUENCE & ROOM AREA FOR EACH DAMAGE SCENARIO
(Sheet 2 of 3)

r ire Z*>ne

TC-W

T l - l > 2

ri;->4

Tl 9SA

Damage Scenario

Bus S

MCC >2A

D i c f l t i r o

MCC (>2A

EJus 6

Diesel l i re

Air Comp A i-tre

Heneuth Cable T r a \ s

Svnichgear Room SB

Damage Time

no damage

no damage

1 mm

.5 mm

no damage

3 nun.

no damage

no damage

2 min.

Area of Influence

—

(0.2 m) ( l3 m) = 2.6 in2

Room Area

:

---

l)8.65 m:

(lnfl. Area)/(Room Area)

---

2 64EU2

4-62 WP
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Table 4-3: AREA OF INFLUENCE & ROOM AREA FOR EACH DAMAGE SCENARIO
(Sheet 3 of 3)

Fire Zone

Ti -1>SB

11 -V5C

Tl.:-H7

Ti:-«>8

Damage Scenario

(able I ra> s
•\tx>ve Bus hi

('able I ra> s
N,.nh of Bus bl

("able Tra>b
in AFW B Room

Turbine-Driven
AKW Pump Room

AFW Pump A
Room

Battery Room A

Battery Room B

Damage Time

no damage

no (.a,:1 *L

3 aim.

not modeled
(steam exclusion
ceiling protects

cablet)

1 mm

n> damage

no dama,',e

\rea of Influence

entire contents of room damaged

entire contents of room damaged

...

—

Room Area

...

...

...

---

(Infl Areal iKoom
Area)

1

4-63
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Table 4-4: FAlLT TREE IDENTIFIERS OF DAMAGED CABLES/COMPONENTS

Scenario, hire Zone

HI: AX-2 5A. MCC
62J scenario

i i. AX-23A. MCC
!)2J scene n)

KI2- TU-92, DG B
roon,, MCC 62A
scenario

FI2: TU-92, 1X3 B
room. MCC b2A
scenario

FI2: TU-9?, DG B
room, MCC 62A
scenario

Damaged Cable Tray or
Component

li Cable trav 1 FTbS>6

2) Cabl.- lra> IFX4S6

Conifviienl.i

Cable tray 1 DT4S6

Breaker 610 to MAT
not mode l td

Cable tray I DT4S6

Components

Contents of Cable Tray

a) valve bT 2B
b) valve MS lOOi'

Affected cables coi trol
components which tre
not modeled in PR A.

MCC 62J

a) AFW pump B
b) Air compressor S
c) Breaker 611
d) DG IB
e) MCC 62A
ft RHR pump B -
injection
c) SI pump B •
injection

h) SW pumpBl
i) SW pump B2
j) SW strainer Bl
fc) TAT
q) SW valve B
r) AFW pump B
s) Air compressor B

t) Breaker 607

a) MCC 62A

Corresponding Fault
Tree Identifier

07-MV—BT2B-00
06-MV-MS100B-OC

40-3S-MCC62J-SG

05BPM--AFW1B-PS
01-PM-SIAC1B-PS
39-CB-1-611--FC
10-GE-DG1B—PS
40-BS-MCC62A-SG
341PM-RHR1B-PS

33LPM—SUB-PS

02-PM-SWIB1--PR
02-PM-SW1B2--PR
02-FL-lBl—PL
39-TR-TAT—SG
02-MN-SW10B-OC
05BPM -AFWIB-PS
01-PM-MAC1B-PS

39-CB--1-607-CO

40-BS-MCC62A-SG

Fault Trees in which Identifier Appears

AF3
AF3

AF3

AF3
IAS. 1AST, IASTA, 1ASTB
BUS6
DGB
IAS, IAST. IASTA, 1ASTB
RHRB

HPI, HR1

SWB, SWT
SWB, SWT
SWB. SWT,
BUS5, BUS6
SWB,
AF3
IAS, 1ASP. IASK , IAST, IASTA,
IASTB
BRB104T, BUS61, BUS62. IASTB

IAS, IAST, IASTA, IASTB

4-64 L xPRA\IPEEE-» WP
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Table 4-4: FAULT TREE IDENTIFIERS OF DAMAGED CABLES/COMKJNEKi'S

Scenario. Fire Zone

FH AX 21. Room
16B, Fire between
buMrs I and 2

FI4: Tl-92. 1X1 B
ilieM.-' fire

F14 IT 92, DC B
diesel fire

FI5: AX-30, Relay
room

Fir; near vertical trays.
cable trays 1 AT12S6,
lAri3S6and
1RT62S6 damaged

Fl6: Fire m TU-95C,
AFW pump A room

(multiple cable trays
affected)

Damaged Cable Tray or
Component

( able ira> 1AT9N

fable tray 1 D'l SN

breaker 301 not
modeled

Components

Damage disables all
potential source
breakers or bus 6.
Components dependent
on bus 6 (directly or
indirectly) are also
disabled (starred
components).

Valve CC400B not
modeled

AFW pump IB lul 1
pump not modeled

Cable tray 1TTI06S5

AFW pump A aux lube
nil pump not modeled

Contents of Cable Tray

a) MFW pump A
bi MFW pumpB

a) RAT

a) 1X1 B

h) TAT
b) Valve BT3A
c) Valve FW10A
d) Valve FW7A
e) Valve SI208
f) Valve CC400B

a) Valve AFWlOA

Corresponding Fault
Tree Identifier

05APM --FWP1A-PR
05APM -FWPlB PR

39TR-RAT-—SG

10-GF-DG1B—PS

39-TR-TAT—-SG
07-MV—BT3A-OO
05A-AV-FW10A-CC
05A-AV-FW7A--CC
33RMV-SI208-FC
34RMV-CC4O0B-CC

05BMV-AFW10A-OC

Fault Trees in which Identifier Appears

OM2
OM2

BUSl. BUS2, bUS3, BUS4. BUSS
BUS6

DGB

BUS5, BLS6
AF3
OM2
OM2
RHPA, RHRB
RHRB

AF3
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I

Scenario, hire Zone

b\(>. Fire in Tl,-l>SC.
AFW pump A re .n

Starred components
already disabled

Fl'i: Fire in TL-9SC.
AFW pump A room

FI6: Fire m TL-95C.
AFW pump A room

F16: Fire in TL-95C,
AFW pump A room

Table 4-4: FAULT TREE IDENTIFIERS OF DAMAGED CABLES/COMPONENTS

Damaged Cable Tray or
Component

Cable tra> 1TT15N

Breakers 301. 305.
307, 308. 309, and 407
are not modeled

Cable tray 1TT4N

Breaker 511 is not
modeled

4) Cable tray 1TT4S5

Control room control of
AFW pump A - not
modeled in PRA

Control room control of
FCU A and B, and
DGA - not modeled in
PRA

Control room control of
SW pumps Al and A2,
tram A ESF Signals -
not modeled in PRA

5) Cable tray 1TT8S5

Contents of Cable Tray

a) Breaker 13201
b) Breaker 13242
c) Breaker 14201
d) Breaker 303
e) CDP A*
0 RAT

a) CDP A*
b)TAT

a) Air compressor A
b) Charging pump C
c) MFW pump A
d) MFW pump B

a) SI pump A
c) AFW pump C lube
oil pump
d)TAT
e) Valve SW5O2
f) Breaker 501
g) Breaker 503
h) Breaker 505

Corresponding Fault
Tree Identifier

40-CB-13201-CO
40-CB-13242-FC
40-CB-14201 -CO
39-CB--1-303-CO
03-PM--CDP1A-PR
39-TR-RAT—-SG

03-PM--CDP1A-PR
39-TR-TAT—-SG

01-PM-SlAClA-PR
35-PM-CHGP1C-PR
05APM-FWP1A-PR
05APM -FWP1B-PR

331PM— SI 1 APS
05BPM-ALOP1C-PS

39-TR-TAT--SG
O2-MV-SW5O2--CC
39-CB-1-501 -CO
39-CB-1-5O3--FC
30-CB-1-S05--FO

Fault Trees in whuh Identifier Appears

B^S32
BUS32. BUS42
BUS42, BUS42T
BUS32
OM2

BLIS1, BUS2. BLS3, BUS4. BUS5.
BUS6

OM2
HUS5, BUS6

IAS. 1AST, IASTA, IASTB
CHG
OM2
OM2

HP1, HR1,
AF3

BUS5, BUS6
AF3
BUS5
BUSS
BRA104T, BUS51, BUS52, IASTA
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Enclosure - Q&A to Attachment 1 Volume 05 (Section 3.0) Page 253 of 415



Table 4-4: FAULT TREE IDENTIFIERS OF DAMAGED CABLES/COMPONENTS

Scenario, Fire Zone

rk>. Fire in 1! ''M'
AFW pump A loom

FI7- Fire in AFW
Pump B R(H>ni,
Ti:-9.SB

1 17 hire in AFW

Pump B Room,
TU-95B

FI7- Fire in AFW
Pump B Room,
TU-9SB

Damaged Cable Tra> or
('.'inponeiH

('mnpimenu

Components

Cable uav ITT ION

Ureaker6IOlo MAT

no! modeled

Note that a. fire in this
area disables buses 1,
2. 3, 4 and 6. All
components which are
supplied by buses 1, 2,
3,4, and 6 are starred.

Cable tray 1TT1SN

Breakers 301, 305,
307. 308, 309, and 407
«re not modeled

Note that a fire in this
area disables buses 1,
2, 3, 4 and 6. All
components which are
supplied by buses 1, 2,
3, 4 and 6 are starred.

Contents of Cable Tray

a) AFW pump A

a) AFW pump B
b) TBB FCU B

a) CCW Pump B FCU*
b) Breakerbll*
c) Breaker 601*
d) Valve SV 33778*

a) Breaker 13201*
b) Breaker 13242*
c) Breaker 14201"
d) Breaker 303*
e) CDP A*
0 RAT

Corresponding Fault
Tree Identifier

0SBPM -AFW1A-PS

0SBPM-AFW1B-PS
17-FN TBB1B--PS

17-FN-CCWPIB-PS

39-CB-1-611-FC
39-CB-I-601--CO
17-SVSV33778-CC

40-CB-13201-CO
40-CB --I3242-FC
40-CB-14201-CO
39-CB-1-303-CO
03-PM-CDP1A-PR
39-TRRAT -SG

Fault Trees in which Identifier Appens

AF3

AF3
iAS,1AST.1ASTA IASTB

CCW

BL'Sb
BL!S6
CCW

BUS32
B U S J 2 . BUS42

BUS42, BUS42T
BUS32
OM2
BUS1, BUS2, BUS3. BUS4, BUS5.
BUS6

4-67
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S^tnan >. i-m- / o n e

117 f-irc in Af W

Pump B Kooni.
I f 45b

F I 7 . l i r e i n A r W

Pump B Room.
TU-95B

Table 4-4: FAtLT TREE IDENTIFIERS OF DAMAGED CABLES/COMPONENTS

Dani.iii'.-d (able [ru> or
('.wnponen'

I alii:- ! m> i I'I JON

Hre.iXer>4i)l and 40J
urc nut modeled

Bus BKD 103 not
modeled

Note dial a fire in this
area disables buses 1,
2. 3. 4 and 6. All
components which are

supplied by bust's 1 .2 ,

3.4 . and b are starred.

Cable Tra> ITT4N

Note that a fire in this
area disables buses 1,
2, .3. 4 and 6. All
components which are
supplied by buses 1,2.
3.4. and 6 are starred.

Contents of Cable Tray

a) Breaker 13501*
b) Breaker 13545"
c) Breaker 14501*
d) Breaker 407*
e) Breaker 405*
H Breaker 406*
g) Distribution bi.i
BRA-127
h) Distribution bus
BRB-127
i) Condensate pump B*
j) FW pump A*
k) FW pump B*

a) CDP A*
b)TAT

i

Corresponding Fault
Tree Identifier

40-CB--13501 -CO
40-CB--13545-FC
40-CB-14501-CO
39-CB-1-407-FC
39-CB--1-405-CO
39-CB--1-406-CO
38IBS-BRA127-SG

381BS-BRB127-SG

03-PM--CDP1B-PR

05APM-FWP1A-PR
05APM -FWP1B-PR

03-PM--CDP1A-PR
39-TR-TAT-—SG

Fault Trees in which Identifier Appeal•>

Bt i>35
BUS35, Hi S45
BUS45, BIS45T
BUS4
BUS45. BI.S451
BLS42. BLIS42T
BRA127

BRB12"?. BRD1I5

OM2

OM2
OM2

OM2
BUSS, BUS6
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Table 4-4: H I L T TREE IDENTIFIERS OF DAMAGED CABLES/COMPONENTS

Scenario. Hre / o n e

i i •' I if<- in At-VV

Pum: ii Room.

11 - ^ B

\ o ( f that a fire in llu>

area di.sabU-s buso-> 1 .

2. s, 4 and 6. A..

l o m p o n e n t s *hi>.h are

supplied bs buses 1 . 2 .

3 , 4 , and 6 are starred

(17: l i r e in Af-AV

Pump B Room,
TU-9SB

Dauiiijji-d Cable Tray or
i iMiipvincnl

( .ii.U- irav 1 11 4^^

('unirol rih>m tont iol ot'

Al'W pump A not

mtKleled m PKA

("i>iiii'i>l l o o m ^ o i i i r o l ot

1 ( 1 . A and H. and
IKiA nol niodcis'd m
PKA

Control room control ot
SW pumps Al and A2,
tram A HSF Signals,
valves S12A, SI3.
S13U2, SW1300A,
SWW.U, and SW903B
• not modeled in PR A

Cable tray ITT8SS

Note that a fire in this
area disables buses 1,
2, 3, 4 and 6. All
components which art-
supplied by buses 1,2.
3 .4 , tind 6 are starred.

Contents of Cable [ ra>

a) Air cornpiessor A
b) Charging pump C*
c) MKW pump A*
d) MFW pump B*

a) SI pump B*

b) AFW pump C lube
oil pump
c) TAT
d) Valve SW5O2

Corresponding Fauii
Tree Identifier

01-PM-S1AC1A PR
1S-PM-CHGPIC-PR

0SAPM--FV.P1 APR
05APM- FWP1B-PR

33IPM—SUB-PS
33RPM--S11 IB-PS
0SBPM-ALOP1C-PS

39-TR-TAT—-SG
O2-MV-SW5O2--CC

Fault Trees in whwh ldeniifn-r Ap[vai»

IAS. IAST. IASTA, IAS IB
CH(i
OM2
OM2

HPI. HR1
HR1
AF3

BUSS, BUS6
AF.3
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Table 4-4: FAULT TREE IDENTIFIERS OF DAMAGED CABLES/COMPONENTS

Sceiiano, 1 lie /one

M7: Fire in AFW
Pump B R' om,
TH-93B

117: Fire in AFW
Pump B Room.
•f lJ-y.SB

Damaged fable 1 ray or
Cumponent

Cable nay I1T4S<>

AFW F>ump B au* lube
oil pump not modeled

Note that a fire in this
area disables buses 1,
2, 1. 4 andh. All
components which are
supplied by buses 1,2,
.1,4. and 6 are starred.

Cable tray 1TT8S6

AFW Pump B aux lube
oil pump not modeled

Valve SW903C not
modeled

Damage disables all
potential source
breakers for bus 6.

Note that a fire in this
area also disables buses
1, 2, 3, and 4. All
components which are
supplied by buses 1, 2,
3,4, and 6 are starred.

Contents of Cable Tray

a) AFW pump B"
b) Air compressor B*
r) DG B*
d) FW pump A*
e) FW pump B*
0 Valve AFW 10B
g) Valve SWI08*
j) Valve SW6G1B*

a) AFW purop B"
b) Breaker 16201*
c) Breaker 601*
d) Breaker 611*
e) Breaker 607'
f) rCW pump B*
g) DGB*
h) RHR pump B -
injection*
i) RHR pump B -
recirc*
j) Pump pit B FCU»
k) SI pump B*

1) SWpumpBl*
m) SW pump B2 *
n) TAT
o) Valve BT2B*
p) Valve BT3A
q) Valve SW10B*

Corresponding Fauli
Tree Identifier

05BPM--AI-W IB-PS
01-PM-SIAC1B-PS
10-GE-DG1B—PS
05APM- FWP1A-PR
05APM-FWP1B-PR
05BMV-AFWI0B-OC
02-MV-SW10B--OC
02-MV-SW601B-CC

O5BF»M-AFW1B-PS
40-CB-16201 -CO
39-CB-1-601-CO
39-CB-1-611 -FC
39-CB- 1-607-CO
31-PM-CCW1B--PS
10-GE-DG1B -PS
341PM -RHR1B-PS

34RPM-RHR1B PS

34RFNPMPPITB-PS
331PM—SMB-PS
33RPM-SI1 IB-PS
02-PM-SW1B1 -PR
02-PM-SW1B2-PR
39-TR-TAT-—SG
07-MV—BT2B-OO
07-MV—BT3A-OO
02-MV-SW10B -OC

Fault Trees tn which Identifier Appears

AF3
IAS, [AST. 1ASTA. 1ASTB
rxjB
OM2
OM2
AF3
SWB
AF3

AF3
BRB104T. BUS62, 1ASTB
BUS6
BUS6
BRB104T. BUS61, BUS62, IASTU.

ccw
DGB
LPI, RHRB

LR1, RHRB

RHRB
HPI, HR1
HR1
SWB.SWT
SWB, SWT
BUS5, BUS6
AF3
AF3
SWB
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S c e n a r i o , F i r e / o n e

I IH f i r e n e a r bu-.i-i

M and 52 in 1 1 l '^-\

1-18: Fire near buses
51 and 52 in TU-95A

Table 4-4: FAULT TREE IDENTIFIERS OF DAMAGED CABLES/COMPONENTS

Damaged Cable Tray or
Component

Cable 't»> 1TT5S5

Note that d. raag'j ;;•>
ihis cable tray disables
all potential source
breakers for bus 5. All
affected components are
starred.

Cable tray ITT5S5

Note that damage to
this cable tray disables
all potential source
breakers tor bus 5. All
affected components are
starred.

Contents of Cable Tray

a) AFW Pump A*
b) 1A Compressor C*
.-) Breaker 15101'
U) hi caker 15201*
e) Breaker 15203*
ft Breaker 50 ! '
g) Breaker 503*

h) Breaker 'JO5*

I) Bus 5!»
j) Bus 52*
k) Chg pump A*
1) CCW pump A*
m) DG A*
n) TAT
n) MCC 5262

o) RHR pump A*

p)RHR pump pit A
Fan*
q) SI pump A*

r) SW pump Al*
s) SW pump A?»
t) Valve BT2A
u) Valve BT3B*
v) Valve SWI0A*

Corresponding Fault
Tree Identifier

05BPM--AFWlA-pS
01-PM-S1AC1C-PS
40-CB--15101-CO
40-CB-15201-CO
4C-CB-15203-CO
39-CB-l -501 -CO
39-CB-l-5O3-FC
39-CB-1-503 -CO
39-CB-l -505--FO
40-BS-BUS51 -SO
40-BS-BUS52-SG
35-PM-CHGP1A-PR
31-PM-CCWlA-PR
10-GE-DG1A -PS
39-TR-TAT—-SG
40-BS-MCC5262SG

341PM -RHRiA-PS
34RPM -RHR1A-PS
34RFNl'MPPrrA-PS

331PM -SIIA-PS
33RPM—S1IA-' i
02-PM-SW1A1 -PS
02-PM-SW1A2 -PR
07-MV -BT2A-CX)
07-MV -BT3B-OO
02-MV-SW10A--OC

Fault Trees in which Identifier Appears

AF3
IAS,1AST,[ASIA,IASTB
BUS5!
BRA104T, BUS52, 1ASTA
CHG
BUS5
BUSS

BUS5
BRA104T, BUS51, BUS52. 1ASTA,
BUS51
BRA104T. BUS52, lASTA
CHG
CCW
DGA
BUS5, BUS6
IAS, IAST, 1ASTA, IASTB

RHRA
RHRA
RHRA

HP1, HR1
HR1
SWA SWT
SWA, SWT
AF3
AF3
SWA
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Table 4-5: FIRE SEQUENCES AND THEIR CORE DAMAGE FREQUENCIES

Sequence

Ml

(12

f-n

f !4

ns

Flt>

FI7

H8

Kire Zone

AX-23 A

AX-21

TU-92

AX-30

T I M 5 C

TU-95B

TU-95A

Scenario Description

MCC 62J scenario

VICC 62% scenario

Fire between buses 1 and 2, beneath cable
iray 1AT9N

Diesel B oil fire

Fire in relay room

AFW pump A oil fire

AFW pump B oil fire

Fire near buses 5! and 52

Total Fire-induced Core Damage Frequency

Core Damage
Frequency

2.81E-9/yr

4.65E-6/yr

I.41E-S/yr

7.44E-6/yr

3.21E-7/yr

S.27E-5/yr

2 97E-5/yr

3.33E-6/yr

9.80E-5/yr

4 "2 • PC A •Pr.F.fc 4 -i. P
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Table 4-6:

CET KND STATE

HAAAA

HA At A

HA I-A A

HAFFA

HFAAA

HFFAA

HFFFA

1 AAAA

I.AAFA

f.AFAA

[.AFFA

I.FA A A

I FFAA

I.FFFA

MA AAF

H A A F F

HAFAF

HAFFF

HFIAF

HFFFF

LAAAF

I \ \ ! I

! \1-Af"

i UFF

! 1 f-AF

! M l !

CET END STATES AND

FREQUENCY

"> 6XF-06

I.29E-O*

1.I8F.-06

2W.-O7

I.IS7F.-O9

1.85E-O5

AME-05

7.66 F.-07

4.23 E -08

2.9 IF.-07

I.70E-O8

J.65E:-10

I.76E-06

S 09F.-08

i.4')E^6

2.2OE-O7

I.86F.-07

2 48E-08

2.82E-06

3.1SE AS

4 86E-08

6 41[;»

1 71F.-0R

I 71 F. * i'>

! I J S F . • • ) ?

l .40I-:-O8

FTtEQl ENCIES

RELEASE CATEGORY

S

S

s

s

s

s

A

S

S

S

S

s

A

A

G

G

G

C,

G

G

G

G

G

G

G

G

1 F.nd States are i;nen the following identifier
I'l UC Where
I1 H (or high pressure ( >4(X! Psia) reactor vessel failure, ! fur lov. pressure vessel failure.
1 \ if low pressure retireulatton is available. F if it has failed
I A f Louiainment spray is available, F ;f it has failed
!• A if containment fan .oil units are available, F if ihev have fai'-d
( A if .ontainnient r 'sulated, !• if is<ilfli'..r. has failed

Kelea.sc . mawrif? are defined in f'aMe 4 ?
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Table 4-7; AIRBORNE RELEASE CATEGORIES AND FREQUENCIES

Category

S

(i

Definition

No containmem fa i iu ' (leakage only, successful

maintenance of containment integrity; containment

not bypassed; isolation successful)

Containment failure pnor to vessel failure with

noble gases and up to \0% of the volatile? released

(containment isolation impaired)

No containment failure within 48 hr mission time,

hut failure could eventually occur without accident

management action; noble gases and less lYsm

0 01 % volatiles released

Frequency

3.21E-O5

3.64EO5

4.75E-O5

Condmona]

Probability1 :

0.28

0.31

0.41

NOTTS:

al prohabilit\ ot release category given core damage.

('•>(•• ilama^.' Iri-queru > for Level 2 I. I6E-04/yr. This is larger than the Level 1 core damage frequency because

• ij. . '."s1- pinhahil "ics arc net nnsidered.

4 "4 • ; • - f b A iPs-.fcf.. 4 •» P
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Table 4-7; ,'\IRBOR~E RELEASE CATEGORIE.' A~D FR£Ql'ENUES

~
.

f

I~ <:I~a.,e
:

CondItional

Category De fml! IOn Frequency Probabihlyl.~

r---.----- ----

S ~() contamment fadu" Ileakage only, successful 321 E-05 0.28

mamtenlUlce of C ontalliffient lfItegnty; contamment

not hypassed; Isolation successful)

( j Containment faIlure pnor to ves~l failure wIth 3.64E·05 0.31

noole- ga.ses IUld up 10 iO~ of the volatiles relea.'led

, (contl4lOment 150lallon ImpaIP'd)
I

'\ 0,,;0 dJntammenl failure wlthm -l8 hr miSSion lime, 4 75E-05 0.41

hut failure could eventually occur WIthout accIdent

managt'ment acth)n; noble ga.-.es and less t~a.il

L. () () 1% volatiles released I-

'iOTJ-S

.16F-04/yr. ThiS IS larger than the Levell core damage frequency be~8use



TABLE 4-

f H i e :

f i l e : F

Reduced

7 F I1

F11: NCC 62J Scenario

iR£1.ULX ( F i l e c rea ted

Sun of Cutsets: 2.8140E

by 1 ink

• 0 9

i n g FIRE1.IN

. . . . . DOMINANT

WL I N K " * V e r . 3 . 1 1

Page:

NUMBER CUTSET PROH PERCENT 8ASIC EVENT NAME EVENT PROS. IDENTIFIER

10 2 .80S: - 1 1

.'..f n

2. W E 11

15 11

..-M- 11

-t- - 11

, 5i 11

DIESEL GENERATOR IB

1.00 FIRE NEAR MCC

EQUIPMENT F A I L S

LOSS OF A l l

DIESEL GENERATC*

FEEDER BREAKERS

.97 F I R E NEAR MCC

EOUIPMENT F A I L S

SOV A F U - 1 1 1 A

AFW PUMP 1B

TURBINE D R I V E N

OPERATOR F A I L S

.97 F I R E NEAR MCC

EQUIPMENT F A I L S

AFU PUMP 1A

SOV A F W - 1 1 I B

TURBINE D R I V E N

OPERATOR F A I L S

. 3 7 F I R E NEAR MCC

EQUIPMENT F A I L S

AFW PUMP 1A

AFW PUMP I B

T U R S I N t D R I V E N

OPF°«TOR F A I L S

,?.1 F I R E NEAR MCC

EQUIPMENT F A I L S

'.OSS OF AL I

NO SERVICE WATER

. f>S M *t NF. A8 Ml.C

F . Q U I P M E N T F A I L S

I C C .'if CONTROL

.OPERATOR f A U S

; , i ; » f HtAS " C C

• Q U I T M E N T F A I L S

A'w C'jHP IA

4 f * I't.iMP 18

M.VSISt u" . , H

l-'i 9 A '.()# i A i , v

^ . ; i l ! «{ AB M;"C

• A: , '••<*t K< f A ! L s

's- i ."'1 A.. ,

• • ; • : , . H ' . l 1 ' »

62J CK-CURS

DUE TO FIRE

POWER FROM GRID

t 1A

ON <.160V B-JS 6

62J OCCLiiJS

DUE TO Fi?£

FAILS TO OPEN

MFCH»N1CAL

AFW PUMP 1C

TO STOP

62J OCCURS

DUE TO F IRE

MECHANICA1

FAILS 10 '' tN

AFW PUMP 1C

10 STOP

b?J OCCURS

DUE 10 FIRE

MECHANICAL

UNAVAILABLE

AFW PUMP 1C

ro STOP

f ) 2 j OCCURS

D U E T O F : R E

POWER FWOM GRID

OUE TO

6?J OLLUKS

OUt TO HRf

SIL.HAL '0 MU-3A

1 0 S ' : )P

62u o r , ; j B 5

OUt 1 0 F !R£

.jNAvA ! i AB:.t

H I c • « « : , » i

1 U I-'OMP 1C

! t l S' )P

6 . ' . ... ,«£

C ! " ; • :SL

• •-•. ̂  '•-•;:*" •:,»:?

' 4

FAILURE TO START

DURING 24 HOURS

FAILURE TO START

FAIL TO OPEN

FAILURE

MECHANICAL

REACT08 COOLANT

FAILURE

MECHANICAL

REACTOR COOLANT

' • ' L U R E

DUE TO TEST OR

MECHANICAL

REACTOR COOLANT

DURING 2 4 HOURS

COMMON CAUSE

VALVE F A I L S OPEN

REACTOR COOLANT

DUE 10 TEST OR

F A I L U R E

MtCnAHiCAL

FiEAC'CR COOLANI

: • . . - i MG ?* HQLRS

f i ••. • at • • 3 a .

AMD RUN

AMD RUN

FAILURE

PUMPS

FAILURE

PUMPS

M A I N T E N A N C E

FAILURE

PUMPS

FAILURES

PUMPS

MAINTENANCE

FAILURE

PUMPS

»nO RUN

2.13E02

2.63E-04

1.00E*00
1.19E-04
2.13E-02
4.20E-02

2.63E04
I .OOF^;C

2.00E-03

1.63E-02

1.37E01

2.33E 02

2.63E-04

1.00E*00

1.63E02

2.00E-03

1.37E-01

2 . 3 3 E 0 2

2 .63E04

1.00E-00

1.63E-02
1 ° " C - J 3

1.37E-01

2.33E-02

2 .63E04

1.00E+00

1.19E 04

7.3OE 04

2.63E-04

1.00E*00

1. O O E • 0 6

2.33E-02

2 . 6 3 E 0 4

1.00E-00

1.3-.E-03

1.63E-02

1.37EO1

2 . 3 3 E 0 2

? .ftiE 04

1.0nE»D0

1 1?E 0-.

2 . M F -1

10-GE-DG1P -PS

I E V - F M

FIRE-DAMAGE

lOSP-24

10-GE-DG1A---PS

39-C8-BUS6FB-F0

1EV-FI1

FIRE-DAMAGE

05BSVAFU111A-CC

05BPM--AFW1B-PS

05BPT--AFW1C-PS

36-RXCP-STOP-HE

IEV-FM

FIRE-DAMAGE

05BPM--AFU1A-PS

05BSVAFU111B-CC

058PT--AFW1C-PS

34-RXCP-STOP-HE

IEV-FM

FIRE-DAMAGE

05BPM--AFW1A-PS

O5BPM--AFW1B-TM

0SBPT--AFW1C-PS

36-RXCP-STOP-HS

IEV-FM

FIRE-DAMAGE

LOSP-24

02 SWS CM

I E V - F M

FIRE-OAMAGE

C'3-AS-HTLVLC-OP

3*-RXCP-ST0P-HE

I E V - F M

FIRE-DAMAGE

05BPM--AFW1A-TM

05BPM--A-W1BPS

0S8PT--AFU1C-PS

36-RXCP-STOP H£

I E V - F M

F!BE DAMAGE

L O S P - 2 4

•1 ' I F - D G 1 A - • - S
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TA8LE u-T f 11 . « » . . QQMINAMT CUTSETS • • Page:

T11 l e : M l : MCC 62J Scerur io

f i l e : MSfci.WLK ( F i t e r ' e a t e d by I i nk i r>g F IRE '. . I M

Xecluc«J Sun of C u t s e t s : 2.314GE 09

Wl INK • • V e r . 3 . 1 1 * * )

NLiMBFfc : ; i ; 'St f 'ROB PERCENT BASK FVFNT NAME EVENT PR06. IDENTIFIER

, ' 5t

. 5SE

5H

.• f 1 '

•178

•• rii

2.61

' 61

'._•<.

U S E NEAR MCC

FOUlPMENT F A U S

COMMON CAUSE

OPERATOR FAILS

HUE NEA» KCC

tOUIPHENT PAHS

CHECK VALVE

OPfRATC* FAILS

i \H tEAR MCC

FOUIPMENT FAILS

AFU PUMP 'A

AFW PUHP IB

TURBINE DRIVEN

OPERATOR FAILS

FIRE NEAR MCC

t-UUIPKENr FAILS

AOV MU- IS

'>ERATOR FAILS

1 !»E NfcAR MCC

fUUIPMfcNT fA ILS

*0V MU-?A

ijF'fRATQR ( A I L S

F I BE NEAR MCC

IQUIPMFNT M i L S

i:.">s OF »i i

tfK)F.R BREAKERS

tVtr.iEtf BREAKERS

! 1 It NtA(( MCC

(•••Jl'iPOFN! FAILS

• oss of A; I

*<MC1N C ' A l i S E

i :»F >,(-AR «CC

; Ji •: >••«•( NT i A | i 3

XMl «J Ai.'if

,•• i . ) • ;B f » 1 i S

, r ^ » ' . R i a ! i s

> ; h i s [ »R Mi .

' . ' . M f >, ' i A l i S

>-• ' a . .

. . . . »• ; . . , l i . U S

62J OCCURS

DUE TO HRE

FAILURES OF

TO STOP

62J OCCURS

DUE TO FIRE

MU-J01

TO STOP

62J OCCURS

DUE TO FIRE

MECHANICAL

MECHANICAL

AFw PUMP 1C

TO STOP

62J OCCURS

DUE TO FIRE

TRANSFERS OPEN

TO STOP

k^j OCCURS

DUE TO FISE

TRANSFERS OPEN

10 STOP

h?j oi CURS

DUE TO FIRE

POWER FROM GRID

ON 1.I6OV BUS S

ON 4160V BUS 6

f>2j OCCURS

• M l ' 0 F . R E

; ' ) U F R foi"*« G R I D

[ A : L ' J » E U F B O T H

f>?J OCCURS

DUE 1 0 t IRE

' 4 I L U R t S Of

'C F S ' A S . I S H

' 0 C S ' A B l I SM

' / . J L T ; . S S

• . 1 " • ! • : « < •

> v i R : - M .,• ;;:•

AFW SYSTEM

REACTOR COOLANT

FAILS TO OPEM

REACTOR COOLANT

FAILURE

FAILURE

MECHANICAL

RPACTC* COOLANT

REACTOR COOLANT

REACTOR COOIANT

DURING 24 HOURS

FAIL TO OPEM

FAIL TO OPE«

DURING ci HC*^.,

DIESEL

AFy SYSTEM

MAIN FFEDUATF.R

BLEED AND FEED

DOR ING 24 HOURS
; « : L ' J OPFN

PUMPS

PUMPS

FAI .JRE

PUMPS

PUMPS

PUMPS

r,f NERATOHS

2.63E-04
1.00E*00
2.12E-04

2.33E-02

2.63E-W

1.00E»00
1.00E-0A

2.33E 02

2 .63E04

l.OOE+00

1 .ft3E-02

1 .63E 02

1.37E-01

2.33E-02

2.",3E-04

I.OOE'OO

1.20E-05

2.33E 32

2 .63E04

1.00E*00

1 .20E-05

2 .33E02

2.63E 04

1.00E+00

1.19E04

<..B0E02

4.20E-02

2.63C-0*

1 .OOE'OO

1 . 19E • 04

1.97c 0 }

2 .63E04

1.00E*C0

2.12E-04

1.19E 05

S . OOE • f. l

2.63E 04

1.CCE'OO

1.19E-C4

.. 80E 52

IEV-F11

FIRL DAMAGE

05B--AFU Ot

36-RXCP-STOP-HE

IEV-F I1

FIP'-DAMAGE

27-CV-MU301--FO

36-RXCP-STOP-HE

IEV-F11

FIRE DAMAGE

0SBPM--AFW1A-PS

C5BPM--AFU1B-PS

O*>BPT--AFW1C-PS

36-RXCP-STOP-HE

IEV-F I1

FIRE DAMAGE

03-AV--MU3B-CO

36-RXCP-STOP-ME

IEV-F I1

FIRE DAMAGE

03-AV-MU3A--CO

36-RXCPSTOPHE

i e v - F i i

FIRE DAMAGE

LOSP-24

39-CB BUSSF8F0

39-CBBUS6FB FO

IEV-F I1

FIRE DAMAGE

L0SP-2<.
10 GE DGAB- -CM

uv-f::
FIRE-DAMAGE

O ^ B - - A F M - • • - CM

OSA--0M2-0MI. ^E

36-0B20B50S6C«F

IEV-F I1

FIRE DAMAGE

LCSP 24

5V :? B^SSSS ' "
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TASl E 4 1 FI 1

T' tie: f 11: "'CC 62J Seer>df ,0

File: fIRE1.WLI( ( F"" peated by "nk'''9 QRE1.IN

~P(jUCM Scln of Cur ..ets: 2.814CiE 09

••••• DOMINANT OUTSETS •••••

III INK .. Ver. 3.11 •• )

Page:

EVENT PR08. rDENTrF[ER

1 let ;·)9 ... t .. cij fiRE NEAR MCC 62J OCCURS

f:JU I P"'ENT f"! ,S DUE Tn fIRE

',~ CAuSE fAlLUIIES OF MOl SYSIE/4

JPERATOR fA I LS TO STOP REACTOR COOLANT fltM'lPS

f) '1t I'J ,,1 . '8 fIRE 'lEAR "'CC 62J OCCURS

fOUl P"'ENT fA lL S DUE TO fIRE

CHECk VALVE "'tJ. ~01 FAILS TO OPEN

OPERATOR FAIL S TO STOP REACTOR CoolAIH PLMPS

.'H 11) "I ' I Pt 'lEAR "'CC 61J XCUIlS

FOUIPMENT f" Il S DUE TO FIRE

AHI PUI4P TA !l4ECHANllAL FAILUIiE

Af" PUjolI' 18 MECHANICAL fAILURE

TUk81HE DIlI"EN Af .. PUMP 1C Ml:CHANICAl fAI-JIlE

OPEIlATOIl FA IL S TO STOP REACTOIl COOLANT PUl4PS

lof 1 , "61 fl RE NEAR MCC 62J OCCUIIS

HIUIP"'ENT FA ILS DUE TO FIIIE

II0V ~'3B IRAN<FERS OPEN

,~, ERHOR fA Il S 10 STCp REACTOIl COOLANT PUI4PS

\'>( 11 61 f ; liE Nt AR MCC 62J OCCuRS

EiJU I P"'l:NT fA Il S DUE 10 f I liE

~OV ..U' ~f, TRANSfERS OPEN

'WE RATOR fAilS TO STOP IIEACTOII COOLANT PUI4PS

~j " IH ~ 1 i. _'4 f IIIE NEAll IoICC f...?J orrUIlS

f <.lUI "IoIfNT fA Il S DUf TO fIRE

l :}S5 .Jf All PO\IER FIIC»l GRID DUllING 24 HOOIlS

fHDER BRfA~ERS ON 4160V BUS 'i fAIL TO OPEN

~ ~ t DE R BREAHIlS ON .. i6GV BUS 6 FAIL TO OPEl!

h ' '[ 1 1 ; • 1 i ; PH: ~E AR MCr 1-o2J OCCURS

f 'Jl'; p"r ~, fA: l5 ~lJf fi) F • Rf

, ·.JSS 'J~ il\ l ~ ;, )\.If R fRrJ( GRID DURING ,,, HCA.. .... .:I

...."'u.. ,'Ar ,';E ~ J\ II 'JPE u~ B()!~ DIE SE L ~.f ~EIIATORS

~3 ( .'j)~

"
• u. , . RF ~f All IoICC b2J OCCURS

t ;)(.: l-'trr.4f N! ; All S ~jUE TO f I IlE

~"'j ArJ A;. ·;f f 41 i uRE S OF Mil 5YS1£'"

~'~ ;. A • :R 'A:' 5 f L~ F"S!AR. l~H 14AI" ffEDIoOATER

t r oj"' • .~ r A ! l ') '" fS'ABlISH BLEED AND fEfD,,'

I f
,, ~ : 10 f ~\ All ", , ,.c·: .~R <,

, . • Mt ~' ,.:i.s. ,I
. , I :C~

, , , A, . , ,~.( II : . ... • l~ ; :-: JlJR 1l4G 1, H();R S,,,
.. ..; :; .. t j,1. ~ 'c'S " . ,. Ii ;D.:( .. ) (1~'f ~

".63E -04

1.00E+00

2. 12E·04

2. HE -02

2.63E-04

1.00E"00

1 .0DE-04

2.33E-02

2.63E·04

1.00E"00

1 .f>3E -02

1 .63E - 02

1.37i -01

2.33E-02

2.~3E-04

1.00E"00

1. 20E -05

2. 33E -,::.2

2.63£,04

1. DOE '00

1 . 20E - 05

2. 33E· 02

".63E 04

1.00E·00

1.19£ -04

4.80£-02

4.20E-02

2.63£ ,0"

~ .uOE-OO

1. 19E ·04

i. Q7i:: 03

2.63£ 04

, _OOE+CO

2. 12E -0"

1.19£ 05

S. DOE· r·l

2.63E 04

1.COE+DO

'. ;9E· C4

'. 80E :2

IEV- F11

F[Il~DAMAGE

058--AFOI-----0I

36-11XCP-STOP-HE

IEV-FI1

F1>'- -DAMAGE

27 - C\I-"-I301-- FO

36-IlXCP'STOO'-HE

lEV' fl1

FIIlE -DAMAGE

OSBP/4- 'AFI/1A-PS

GSBPM- ·AFI/18-PS

OC,BPT - -AFW1C-PS

36-IIXCP-ST'lP-HE

lEV- F11

F [R£ . DAMAGE

03 - AII- -"-138 - . CO

36-IlXCP-STOP-HE

lEV' F11

f IIlE - DA"'.AGE

D3·AV- ·MU3A- -CO

36-RXCP'STJP'HE

lEV- .11

FIRE-DAMAGE

LOSP-24

39-C8 BUSSFB-FO

39-CB 'BUS6FB - FO

IEV- F11

Flllt -DAMAGE

LOSP·2..

'0 GE OGA8- ,CIoI

FIIlE·DAMAGE

O~9--AF"-" CI4

05A- ·~2-~4 HE

.36' OB20BSOB6() HE

lEV' F\ 1

fiRE· DA"''''(;c

~C5P ;>~

P ~2 fl'_5"", '';



'ABLE Fl 1 ***** DOMINANT CUTSETS **« Page:

• . t ! e : f I 1 : MCC 6?J S c e n a r 1 0

F i l e : F I B F 1 . W U ( f i i e t r e a t e d Dy l i n k i n g F1RE1.1N

Seduced Sun o f C u t l e r s : 2 . 8 1 4 0 E - 0 9

WllNK. Ver. J.11 * * )

NUMBER t u ' S f t PROS PERCENT BASIC EVENT NAME

DIESEL GENERATOR IB

EVENT PR06. IDENTIFIER

FAILURE TO START A NO RUN 2.13E-02 10-GEDG1B- -PS

18 1.22E 11 43 FJ8E NEAR MCC

EOUIPMENT FAILS

AFW PUMP 1A

AFW PUMP 1B

MOV MS-102

OPERATOR FAILS

28 FIRE NEAR MCC

EQUIPMENT FAILS

L O S S OF ALL

FEEDER BREAKERS

AOV SW-301B

62J OCCURS

DUE TO FIRE

MECHANICAL

MECHANICAL

FAILS 10 'OPEN

TO STOP

62J OCCURS

DUE TO FIRE

POWER FROM GRID

ON 4160V BUS 5

FAILS TO OPEN

FAILURE

FAILURE

REACTOR

DURING

FAIL TO

COOLANT

24 HOURS

OPEN

PUMPS

2.63E04
1.006*00
1.636-02
1.63E-02
7.50E03
2.33E-02

2.636-04

1.00E+00

1.19E-04

4.80E02

5.32E-03

IEV-F11

FIRE-DAMAGE

058PM--AFU1A-PS

05BPM--AFW1B-PS

06-MV--MS102CC

36-RXCP-STOM HE

1EV-FI1

FIRE-DAMAGE

LCSP-24

39CBBUS5FB-FO

02-AV-SU3018-CC

fj. VVt 12 FIRE NEAR MCC o2J OCCURS

EOUIPMENT FAILS OlIF TO FIRE

LOSS OF ALL POUFR FROM GRID DURING 24 HOURS

AOV SU-301A FAILS TO OPEN

FEEDER BREAKERS ON 4160V 8US 6 FAIL TO OPEN

2.63E-CK

1.00E+00

1.19E-04

5.326-03

4.20E-02

IEV-FI1

FIRE-DAMAGE

LOSP-24

02-AV-SW301ACC

39C8-BUS6FBF0

?.i FiRF NEAR MCC 62J OCCURS

EQUIPMENT FAILS DUE 10 FIRE

AFW PUMP 1* MECHANICAL

AFW PUMP 18 MECHANICAL

AFW PUMP 1C AUX LUBE 01 i.

OF RATOR FAILS TO STOP

FAILURE

FAILURE

PUMP MECHANICAL FAILURE

REACTOR COOLANT PUMPS

2.63E-04

1.006*00

1.63E-02

1.636-02

3.f2E-03

2.336-02

IEV-F11

F!RE-DAMAb£

05BPM-AFW1APS

05BPM-AFU1B-PS

05BPM-ALOP1C-PS

36-RXCP-STOP-HE

S '•)l .20 FIRE NEAR MCC 62J OCCURS

FQUIPMENT FAILS DUE TC FIRE

AFW PUMP 1A MECHANICAL

AFw PUMP 18 MECHANICAL

•iJ»BINt DRIVEN AFW PUMP 1C

OPERATOR FAILS 'Q ESTABLISH

OftRATOR FAILS 10 FS1A8LISH

FAILURE

FAILURE

MECHANiCAL

MAIN FEEDWATER

BLEED AND FEED

FAILURE

2.63E-W

1.00E*00

1.63E-02

1.63E-02

1.37E-01

1.19E-03

•i OOE-01

IEV-F11

FIRE DAMAGE

05BPM--AFW1A-PS

056PM--AFW1B-PS

05BPT--AFU1C PS

C5A- 0M2-0M4-HE

36-OB2O85OB6OHE

' IRE NEAR MCC

EdUlPMENT ' A I L S

.OSS Of ALL

f - ^ j OCCL.RS

Dot 10 H=)E

POWf"! FROM GRID

H I D E R 8»tA>.ERS ON <.16OV SUS S

' • J A v H I N G uATER SCREEN 1B2

DuKING 24 HOURS

FAIL '0 OPEN

MFCHAN1CAL FAILURE

2.63E-04

I .OOE'OO

1 . 19E - 04

4.60E-02

3.72E-03

IEV-FI1

FIRE-DAMAGE

LOSP-24

39-Cb BUS5FB-F0

02-FLT-TW1B2-PS

• ' v t '•,' Irff

3u:t

. s

•JOvt
1 e.'fc

.Ri

*< 4R

•MINT

PI AI

1 i*to

MCC. *i

FAILS V

i P

-ATfR 5

« SRF.At.tBS !J

HI AR

•Ml Hi

MI ;

I 4 ; , c .-

2J OCC

LE TO

UWE R I

'JRS

F |B£

ROW GRID

•Al

H »16ov BUS 6

,' i JC C

t *.'

, fS

[ • Ji

li 8 I t .G 2". HOURS

M E C H A N I C A L F A I L U R E

FAIL '0 O P £ *

2.63E-04

l.COE-00

1 .19E- CK

3.72E-03

4 20E 02

IEV F I 1

F IRE DAMAGE

LOSP-24

02-FLT-T M 1A ' , PS

39-CB-BOS6F8-FO

• 1 ' , I
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r~611: ~., FI 1

. , t!,,: f I ! : 1'4(( 6e J S( ",nar 10

file: fl~f1.IILK ( f"e creatl"<l by linking fIRE1.1N

R"du((~ Sum of Cur,er,: 2.8140E-09

~~)"'8f~ Cu'Sf) PROS PERCrN) BASIC EVENT NAI4E

••••• 00MINANT CUTSETS •••••

IIll NK •• I/f!r. 3.11 .. )

Page:

EVEHT PIl08. IDENTIFIER

3

DIESEL GENERATOR 16 ~ AI LuRE TO 5 TAR T ANu RUN 2. BE - 02 10-GE-DG1B' - -PS

18

19

1 2i:'l 11 .~3 fJRE NEAR NCC

fOUl P"'fNT fA ILS

Mil P~P 1A

Mil PUMP 11>

~V NS·l02

OPERATOR fAIL,

_28 fIRE NEAR NCC

EOU I PM!: N1 f AI LS

LOSS Of ALL

fEEDER BREAKERS

AOV 5W-301B

.2) fiRE NEAR MCC

fOU I PMENI FAJ LS

LO~S Gf ALL

AOI/ SboI·30iA

FHOER BREAKERS

.22 flRf NEAR NCC

E'auJPMENl fAI LS

AFiJ PUMP 1..

D.fll DUMP 18

AF 101 PlJllIP 1C

Of RATOR fAILS

62J OCCURS

DUE TO fiRE

MECHANICAL

MECHANICAL

f A I L5 \ 0 ')PEN

TO STOP

62J OCCURS

DUE TO FIRE

POIJEIl FRc»4 GIlID

OH 41601/ BUS 5

fil.l LS 10 OPEN

c2J OCCURS

DliF TO fiRE

POIJfR fROM GRID

fAlLS TO OPEN

01/ 4160'1 BUS 6

beJ OCCURS

DUE 10 fiRE

MECHANICAL

MECHANICA~

AU~ LUB£ OIL

TO STOP

fAILURE

fAILURE

REAC TClIl COOL AN T

DUlliNG 24 KOORS

f A ILIa OPEN

DUlllkG 2~ HooRS

fAfL TO OPEN

FAILURE

f td LURE

PUMP MECHANICAL

REACTOR COOLANT

P~PS

fAJ LURE

P~PS

2.63E-04

1 _OOE+OO

1 _63E -02

1 _63E-02

7.S0E-03

2.33E-02

2.63E-04

1.00£+00

1,19E-04

4.80E-02

S.32E-03

2.63E-04

1 _OOE+OO

,. 19E -04

5.32E-03

4.20E-02

2.63E-04

1.00E+00

1.63E-02

1 _63E - 02

3 _T2E - 03

2.33E-02

IEV-Fl1

FIRE-DAMAGE

OS8PI4- ·MW1A-PS

DSBPM- -AfW1B-PS

06-MV--MS102-CC

}6-IlXCP-STOI' HE

I EI/· F 11

fIRE-O"",,GE

LOSP-24

39-CB-BUSSFB·FO

02'AV-SW301B-CC

IEV- F(1

fIIlE-DAMAGE

lOSP-24

OZ'Av·SW301A-CC

J9-CS-SUS6fB-FO

IEI/-Fll

fIIlE-DAMALE

05BPM' -AFIoI1A-PS

aSDP"'- -AFW18-PS

OSilPM'ALOP1C-PS

36-RlfCP-STOP-HE

.20 fiRE NEAR MCC

f au 1PME Nr FA IL S

Aflol PUNP 111.

Ah, PlJll4P 1B

::;RBlIj~ DIlI'/EN

Dr-'f RA fOP fAll S

,Wf RA TOR 'A I L S

f : Ilf NE AR lOrc

f QU I PMf NT' AI l 5

,055 Of ALL

flEDER BREUERS

'''IAvflING "'ATER

b?.J OCCURS

DUE TO fiRE

MECHANICAL

"IECHAN1CAL

Afll PUMP 1C

;0 ESTABL ISH

TO ESTABLISH

CluE' TO floE

POWro fRC»'I GRID

ON ",160'1 BUS ~

SCREEN 182

fAlLURE

~AILURE

IIECHANICAL

MAIN fEEDWATEIl

BLEED ANO fEED

DUlliNG 2~ HOURS

fAlL 10 OPEN

JoIE'CHANICAl

fAILURE

fAILUilE

2 .63E-04

, _OOE .. OO

1 _63E -02

1.63E-02

1.37E-Ol

1.19E-03

c; oDE -01

2 .63E - 04

I_OOE-OO

'. 19E - 04

~.bJE-02

3. T2E - 03

I EI/- f 11

FIRE-DAMAGE

aS8PM- - AFIJ1A-PS

OSaPM- -AFIJ1B-PS

OS8PT - - Aflol1 C - PS

CS~ - . GM2-OMt. - HE

36-08208S0860HE

1E1/ - f I 1

fiRE-DAMAGE

LOSp·24

39-(;' BUS5fB·FO

02·flT· TII1B'?-PS

,- , : "If ~l AR "'u A,l J JCC'~RS

i )<):""'I:o;T FAILS Ul;[ !C1 ':R[

.':"> Ai' PI)..[O'R~('R':J clKlloG24 "Ql,RS

'"A',Hi"" "AlfR SC.'f,. 'Al "'l:CHAk:CAL 'A!LURE

'~(.~t{.( 8~fAl.f~S u~ ",'6uv BuS b tAlL r:; ;:Jpf1W

'1 - , i

2.63E-04

,. ODE-DO

1.19E·0"

3. '2E-03

.:. 20E -02

.?,63E 'J..

! EV f I 1

fiRE-DAMAGE

LasP-24

02·fLT- T.. 1A: PS

59-CB'BUS6'S-,Q

: E\f' f i ~

~ :~t. 0A"'A~t



TABLE 4 7 F!1 DOMINANT CUTSETS Pale:

l i t l e : F I 1 : MCC 62J S c e n a r i o

F i l e : FIRE1.WLK ( F i l e c r e a t e d by l i n k i n g F I R E 1 . I N

Reduced Sun of C u t s e r s : 2 . 8 1 4 0 E 0 9

WLINK ** Ver. J.11 ••)

NUMBER CUfStI PROB PERCENT BASIC EVENT NAME EVFNT P8OB. IDENTIFIER

AFW PUMP 1A

AFU PUMP 19

AFU PUMP 1C

MECHANICAL

MECHANICAL

UNAVAILABLE

OPERATOR FAILS TO STOP

FAILURE

FAILURE

DUE TO TEST OR MAINTENANCE

REACTOR COOtANT PUMPS

1.63E-02

1.63E-C2

3.0OE-03

2.33E-02

05BPM--AFU1A-PS

05BPH--AFW1B-PS

05BPM--AFU1C-TM

36-RXCPSTOP-HE

2 b > 1F ! 2 . 16 FIRE NEAR MCC

EQUIPMENT FAILS

LOSS OF ALL

62J OCCURS

DUE TO FIRE

POWER FROM GRID

FEEDER BREAKERS ON 4160V BUS 5

BREAKER FROM MCC-620

DURING 24 HOURS

FAIL TO OPEN

FAILS TO CLOSE

2.63E04

1.00E*00

1.19E-04

4.80E-02

3.0C?-03

IEV-FI1

FI»E-DAMAGE

LOSP-24

39-CB-BUS5FB-F0

40-CB-62D/A6-FC

. 16 fIRE NEAR MCC

EQUIPMENT FAILS

LOSS OF ALL

FEEDER BREAKERS

BREAKER 1-601

62J OCCURS

DUE TO FIRE

POWER FROM GRID

ON 4160V BUS 5

FAILS TO OPEN

DURING 24 HOURS

FAIL TO OPEN

2.63E-04

1.U0E+00

1.19E-04

4.80E02

3.00E-03

IEV-F11

FIRE-DAMAGE

LOSP-24

39-CB-BUS5FB-FO

39C8-1-601-F0

?8 FIRE HEAR MCC

EQUIPMENT FAILS

LOSS OF ALL

62J OCCURS

DUE TO FIRF

POWER FROM GRID DURIN"

FEEDER BREAKERS ON <.160V BUS 5

BREAKER 1 603 FAILS TO CLOSE

24 HOURS

FAIL TO OPEN

2.63E04

I.OOE^CO

1.19E-04

4.80E-02

5.00E-03

IEV-FI1

, I RE-DAMAGE

LOSP-24

39-CB-BUS5FBFO

39-CB-1-6C3-FC

5.94E 12 . K FIRE NEAR Mfr

EQUIPMENT FAILS

LOSS Of AL'

BREAKER FROM

62J OCCURS

DUE TO FIRE

POWER .'ROM GRID DURING 24 HOURS

MCC-520 FAILS TO CLOSE

FEED < BREAKERS ON 4160V BUS 6 FAIL TO OPEN

2.63E-0A

l.OOE'OO

1.19E-04

J.00E-03

4.20E-02

IEV FM

FIRE-OAMAGE

LOSP-24

40-CB-52D/A6-FC

39-CB-BUS6F8FO

'\«t NEAR MCC 62J OCCURS

EQUIPMENT FAi> S DUE TO FIRE

I OSS OF ALL POWER FROM GRID DURING 24 HOURS

BREAKER 1-S01 FAILS TO OPEN

'FFDER BREAKERS ON 4160V BUS 6 FAIL TO OPEN

2 .63E • 04

1.00E»00

1.19E-O4

3.00E-03

4.20E02

IEV-FI1

FIRE-DAMAGE

LOSP-24

39-C8-1-501--F0

39-CBBUS6F8 FO

••- F I R E NEAR MCC 6 2 J OCCURS

EQUIPMLNT F A I L S DUE TO F I R E

HKFAK6R 1-SOQ F A : J fO C I C S E

*OSS OF ALL POWER FROH GRID DURING 24 MOORS

fEFDER BREAKERS ON 4160V BUS b FAIL 10 OPEN

2.63E - 04

1.00E*00

3.00E-03

1.19E04

<.. 20E - 02

IEVFI1

FIRE-DAMAGE

39-CB-1-509--FC
LOSP-24

59-CB-8US6FB-F0

15 ' I R E NfAR MCC 6 ? J OCCURS

> Ot. ' IPMf NT F A I L S DUE TO F I R E

I OSS OF ALL POWER FROM GRID

D I E S E L GENERATOR 1A

AOv S W i O ' B F A I L S 1 0 O P t N

DURING 24 HOL'BS

FAILURE TO START AND RUN

2 . 63£- 04

1 .00E--00
1. 19E-04

2.13E 02

5.32EG3

IEV-FI1

FIRE DAMAGE

LOSP-24

" O - G E D G U - PS

02-AV SU30'B CC

•\ > ! 8 f OCCURS 2 . 6 3 E - 0 4

i.OOE'OO

I E V - F H

F i « E - D A M A G E
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TA8l E 4 7 FI 1

Illle: fiT: '4CC 62J ScenarIo

F>i,,: FIRE1.lIlK ( f Il .. erealt'd by llnk,ng FlRf1.Ill

Reduced S,,,,, of Cub"~S: 2.8140E·09

••••• DOMINANT OUTSETS •••••

III I Ill( •• Vf!r. 3. 11 .... )

~U'4BER curSE T PROB PERCENT BASIC EVEN I NAME EVFllT PROS. IDENTifiER

-._.-- . - .. . - ._--.--- ._.<w_ o - ••• ----_ .... _--_.-_ • .. . _----.-. - ...... -_........ _...........

AHI PUMP 1A '4ECIiANICAL FAILURE 1.63E -02 05BPM--AfIo/IA-PS

Mil PUMP 18 '4ECHANlCAL FAILUIlE 1.63E -02 05BPM--AfIo/1B-PS

Mil PUMP lC UNAVAILABLE DUE TO TEST OR ~INTENANCE 3.00E-03 05BPM--AFW1C-TM

OPERATOR FAl LS TO STOP IlEACTOR COOlANT IltNS 2.33E-02 36-RXCP-STOP-HE

If, " " IF ,2 _16 FiRE MEAR 14CC 62; OCCUIlS 2.63E-04 lEV-f11

EOUI PMElH fAILS DUE TO FIRE 1.00E+00 FI~E-OAMAGE

lOSS OF ALL POtJfR FROM GIlID DUlliNG 24 HOJIlS 1_19£-04 LOSP-24

FEEDER 8REAKERS 011 4160V BUS 5 FAil TO OPEN 4.80E-02 39-CB-BUS5fB-FO

BREAKEIl FROM '4CC-620 FAILS TO CLOSE 3.0C~-03 40-CB-620/A6-FC

/.' 4 c) ~ t 12 16 FIRE NEAR ro4CC 62J OCCUIIS 2 .63E -04 IEV- F11

EQUI P'4ENT FAI LS DUE TO FIRE 1.UOE+00 FIRE-DAJIlAGE

LOSS OF All POtJEil FIlOM GIlID DUlliNG 24 HOJIlS 1.19£-04 LOSP-24

fEEDER BREAKE RS ON 4160V BUS '; FAIL TO OPEN I, .80E-02 39-CB-BUS5FB-fO

BilE J.kE R 1·601 FAILS TO OPEN 3.00E-03 39-C9-1-601' - FO

.'8 '. " , t L! ' 'b FIRE NEAR '4CC 62J OCCURS 2.63E-04 IEV- f 11

fOlJI P"'ElH FA! ~ ~ DUE TO FIRf 1. ODE 'CO ' IRE.DA.IIAGE

lOSS OF All POWEll FRC»! GRID DURIN- 24 HOJRS 1.19£-04 LOSp·24

fFEDER BREAKERS ON ~'60V BUS 5 .All TO OPEN 4.80E-02 39-CB- BUS5FB -fa

B~fAKER
, 603 FAILS TO CLOSE 3.00E-03 39-[8-1-603--FC

29 3. 9~E 1? .1'- fiRE IIEAR Mer: t.2J 8CCURS 2.63E-04 lEV F(1

EOlllPMEIIT FAILS DuE 10 fiRE 1_00E+00 FIIIE-OAMAGE

LOS S OF Al' POIIER : R(»ol GR I0 DURING 24 HOJRS 1.19E-04 Losp·24

"RE Akf R F~~ /<lce- 520 FA Il S TO CLOSE 3.00E-03 40-C8-52D/A6-FC

fEEl, , BREAHRS ON ~'60V BUS 6 FAIL TO OPEN ... 20E-02 59-CB'BUS6FB-FQ

\' '1,;( 1Z ~ , IRf '4E~~ /<ICC 62J OCWRS 2.63E-04 IEV- FIT

E,~u IP"'E ~ T fA,' S DUE TO FIRE 1.00E+00 FIRE-DAMAGE

: ass Of ALl POWER FROM GRID DUlliNG 24 HOJRS 1.19£-04 lOSP-24

R~EAKE ~ , -),)1 fAILS TO OPEN 3.00E-03 59-CB-I-501-' FO

'<EDER BR, AKERS ON 4160V BUS 6 fAil TO oPEN 4.20E-02 39-CB-BUS6FB FO

I' I -; .., ~/ f IRf ".EAR '4CC 62J OCCURS 2.63E-04 lEV -F11

fOUIP'4l11T fAil S DUE TO FIlIE ,. OOE +00 FIRE-DAr04AGE

YRFAKER 1- 501;i fA; J TO Cl CSE 3.00E-03 39-CB-1-509-'FC

,DSS OF ALL POWER fRC»! GRID DURIIIG 24 H(A,RS 1.19E ·04 LOSP-24

'EFDER BREAKERS all 4160V BUS 6 FAIL TO OPEli ~ _20E -02 39- CB -BUS6FB -.0

II .,'.! '2 ~ 3 ' : RE "rAR Mr.C b~J OCCLiRS 2. b3f -04 lEV -F11

i uul PM,,,, ,A It s DUE TO FIRE 1. ODE .00 , IRE· DAI4A:.;E

I ass OF All POWER FROM GR ID OlJRllIG 21, HO-;QS ' _'9E-04 LOSP-24

01, Sf l GENERATOR lA f'" ILLi~[ TO SIA~' "~D RUN 2.13E 02 'O'GE -DG'''' :>S

AOv SI;- iv'B fAilS TO Ut'tN 5.32E-03 02-1.'1 51130 18 CC

~ r, ' , '\ ' ! ~F "fAR Mel b.!J OCC'J~S 2 63E 04 lEV' F 11

~-"A - ': lIE 1 . (\r)E ";)0 'iQE-DA'4AGE

,<, .., ~, . ., , . ~\..i, r R,-"'" Ii-?: =: ,~, ,g : ... ~ 2.. "'Clj;(S ~ i?E -'~ Lv5P-

, "-
..... - i -



'ABLE m

Title: f 11: MX 62J Scenario
F i l e : MRE1.ULK ( F i l e c r e a t e d by l i n k i n g F1RE1. IN

Reduced Stm of Cutsets: <!.8K0E-09

WLINK

DOMINANT CUTSETS

Ver. 3.11

Page:

NUMBER

56

.iv

CUTSET PROS PERCENT

J.4 7E•12 .12

5.56E 12 .12

5 . !(,f 12 .12

5 02F. 12 .11

2 J.'i '.' .10

.-' -.'it 12 . •'•)

' i 8 l 12

BASIC EVENT NAME

AOV SU-301A

DIESEL GENERATOR

FIRE NEAR MCC

EQUIPMENT FAILS

COMMON CAUSE

NO SERVICE UATER

FIRE NEAR MCC

EQUIPMENT FAILS

SOV AFU-111A

SOV AFU-11 IB

TUKBINE DRIVEN

OPE RAT 00 FAILS

FIRE NEAR MCC

EQUIPMENT FAILS

AFW PUMP 1A

AFU PUMP 1B

SOV AFU-111C

OPERATOR FAILS

FIRE NEAR MCC
EQUIPMENT FAILS
SOV AfU-111A

AFU PUMP 1B

TURBINE DRIVEN

OPERATOR FAILS

iIRE NEAR MCC

EQUIPMENT FAILS

CHECH VALVE

MOV BT 5B

•;PERATOR f A U S

f IRE NEAR MCC

tOUIPMfNT I AILS

t C S S OF t< i

DIESEL :,ENIRATOK

:»A^ElINC WATLR

•' |lit N6AR MCC

! ill i '- HF N T U l t S

,OSS CF ALL

IRAvf I. INC, WATER

*• i fc i.£ L jfc Nt & A T O P

t • frf- sf A R H f C

•-•:; NMfi,; u;:. S

A f w '". MP ' B

FAILS TO OPEN

18

62J OCCURS

DUE TO FIBE

FAILURES OF
DUE TO

6<;J OCCURS

DUE TO FIRE

FAILS TO OPEN

FAILS TO OPEN

AFU PUMP 1C

TO STOP

62J OCCURS

DUE TO FIRE
MECHANICAL

MECHANICAL

FAILS TO OPEN

TO STOP

62j OCCURS

DUE 10 FIRE

FAILS TO OPEN

UNAVAILABLE

AFU PUMP 1C

TO STOP

62J OCCURS

DUE TO FIRE

AFW4A

FAILS TO CLOSE

TO STOP

62., OCPjRS

DUE TO FIRE

POWER FROM GRID

1A

bCREEN 1B2

62^ OCCURS

OUE TQ t !•}£

POWER fK *t GRID

Si'REEt 'A1

-8

FAILURE TO START AND RUN

AFU SrSTEM

COMMON CAUSE FAILURES

MECHANICAL FAILURE

REACTOR COOLANT PUMPS

FAILURE

fAILURE

REACTOR COOLANT PUMPS

DUE TO TEST OR MAINTENANCE

MECHANICAL FAILURE

REACTOR COOLANT PUMPS

C«.!L? T0 OPEN

PEACT^R COOLANT PUMPS

DURING 24 HOURS

FAILURE 10 START AND RUN

MECMANILAL FAILURE

DURING 24 HOURS

MECHANICAL FAILURE

FAILURE T 0 S14RT AND RUN

EVENT PROB.

5.32E-03

2.13E-02

2.63E-04

1.006*00

:.12E04

6.22E-05

2.63E-04

1.00E*00

2.00E03

2.00E-03
1.37E-01

2.33E 02

2.63E-04

1.00E+00

1.63E02

1.63E-02

2.00E-03

2.33E-02

2.63E-04

1.00E+00

2.00E-03

1.80E-03

1.37E-01

2.33E02

2.63E-04

1.00E*00

1.00E-W

4.77E-03

2.33E0?

2.63E 04

1.00E*00

-r-04

-•02

3.72E03

2.63E-04

1.00E*00

1.19E-04

3.72E-03

2.13E-02

2.63E 04

l .00E*00

1 65E 02

IDENTIFIER

02-AV-SW301A-CC

'0-GE-DG1B---PS

IEV-FI1
FIRE-DAMAGE
05B--AFU CM
02 SU CM

1EV-F11
FIRE-DAMAGE
05BSVAFV111A-CC

05BSVAFU111B-CC
05BPT--AFW1C-PS

36-RXCP-STOP-HE

IEV-FI1
FIRE-DAMAGE
05BPM--AFU1A-PS
05BPM--AFU1B-PS

05BSVAFU111C-CC
•^-RXCP-STOP-HE

IEV-FI1

FIRE-DAMAGE

05BSVAFU111A-CC

05BPM--AFU1B-TM

05BPT--AFU1C-PS

36-RXCP-STOP-HE

IEV-FI1

FIRE-DAMAGE

05BCV--AFU4A-FO

07-MV---8T3B-OO

36-RXCP-STOP-HE

IEV-FI1

FIRE-DAMAGE

LOSP-24

10-GE-DG1A- -PS

02-FLT-TU182-PS

1EV-FI1

FIRE-DAMAGE

LOSP-24

02-FLT-TU1A1 PS

10-GE-DG1B-- PS

IEV-F11

FIRE-DAMAGE
'.58PM- - A F U I B - P S
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r AillE I, -,' F II

Title: Hl: MCC 62J Scenario

f,le: flllfl.IJLt ( File created by !,nIr1"ll fIRE1.11I

IIcduc~ Sum 01 Cut,ets: c.81I,OE·09

HUMBER CUTSEI PI/DB PEIICENT BASIC EVENT NAME

*•••• DOMINANT OUTSETS •••••

IJLI~K •• ver. 3. II •• )

Pelle:

EVENT PR08. IDENTIFIER

5

") ,

~6

J.41[ 12

3 02E - 12

_12

.12

.12

_II

AOV SI/·oSOlA

DIESEL GENERATOQ

FIRE NEAR I4CC

EQ\J!P",ENT FAILS

CC»MJf/ CAUSE

..0 SERViCE WATER

FIRE NEAR MCC

E.lJUIP"'ENT fAILS

SOV AiI/'l1 lA

SOV Ail<- 1118

IUkB I NE DR I VEN

OPEIIArOQ fAILS

fIRE NEAR MCC

EQUIP",ENT FAILS

AF>.! Pu",P 11.

AFIJ PUNP 18

SOli MW' 111C

OPERAIOR FAllS

fiRE NEAll MCC

EOUIPMENT F~II.S

~ov Af\J-l1lA

/\flO PUMP 18

IURBI ..E DRII/EN

OPEIlA roR FA rLS

FAllS TO OPE"

IB

62J OCCURS

DUE TO fIRE

FAIL<iRES OF

DUE TO

6(.J OCCURS

DUE TO FIRE

FA I lSIG OPE II

FA I l S 10 OPE N

MIJ PUMP le

TO SloP

62J OCClJRS

DUE TO FIRE

"'ECHANICAl

"'EeHANICAL

rAlLS TO OHN

ro srop

62J OCCURS

DuE fO FIRE

FA Il S TO OPEN

UI/AVA lL ASLE

Aill PU14P lC

TO SToP

FAILURE TO START

AFW SYSTEM

CCM40II CAUSE

MECHANICAL

IIEACTOQ CDOLAN T

fA 1LURE

'AllURE

REAcrOR COOLANT

DUE TO TEST OQ

"'£CHANICAL

REACTOR COOL AN I

AND RUN

FAilURES

FAIlUIlE

PUMPS

PUMPS

MAINTENANCE

FAILURE

Pl}#4PS

5.32E-03

2.13E-02

2.63E-04

1.00E+00

::.12E-04
6.22E-OS

2.63£-04
1.00E+00
2.00E-03

2.00E-03

1.37£ ·01

2.33E·02

2.63E-04

I.OOE+OO
, .63e·02

I .63E -02

2.00E-03

2.33E-02

2.63E-04

, .OOE+OO

2.00E-03

1_80E-03

1. 37E -01

2 _BE ·02

02-AV-SW30lA-CC

'O'GE-OG1S---PS

n:V-FI1

FIRE -OMAliE

OSS--AFW·----CM

02---·SW-----CM

IEV- F11

FIRE-O..,...GE

05BSVAFW11IA-CC

OS8SVAFW1118-CC

05BPT--AfW1C-PS

36-RXCP-ST(lf>-H£

IEV-FIl

FIRE-DAMAGE

OS8PM- -AFWIA 'PS

05BPflI- -AFW1B'PS

058SVAFW1' 'c-ce
'6-RxCP' STOP' HE

IEV-F 11

FIRE-DAMAGE

05SSYAFWI 11A- CC

05SPM- -AfW1S- TM

05SPT- -HW1C-PS

36-RXCP-STOP-HE

_I.

_to f tRE UEAR /IICC

~ OU I PM~ .. I FAI l S

CHECk -,'.,~ VE

"'01/ OT 311

"PfRAIOR fAil S

, I RE .. fAR /IICC

f OU I PlrlPi1 'A Il. S

Less -)F A' l
~IESfL :~EHlIIA1OR

rIlA,ElIHG "AllP.

t,2J OCCURS

DUE 10FIRE

Af\J·4A

fAllS ro ClOSE

70 srop

62" ocr'JRS

DUE 10 FIIlE

('lj\,/E R fOWM GR I D

lA

,CIIEE .. 1B2

DURING 24 H().JIIS

FAllUIIE 10 STAIIT

IrI£CHANILA~

AHD IIUU

FAILURE

2.63E-04

1.00E+00

1.OOE· 04
1,. 77E -03

2_BE'07

2.63E 04

1_OOE.OO
,r -04

. -02

oS. 72E -03

lEY- FI'

FIRE -DAMAGE

058C'I - - An/4A· f 0

07-"'1/- - -813S'00

36-RXCP-STOP-HE

[E'I-f[1

FI~E-DAMAGE

lOSP-24

10· GE -DG 1A - - - PS

02· FL T' TI/1S2-PS

'. t ~l;!;" Mf ~ 1 ~ ... II '5

• USS CF All

lRAvEt.!""C "ATEIl

02; OCCuRS

~'J\,;E II fI,' ~ Gil: J

S;-~f E" ' A1

'S

DllllUG 24 H()JRS

M[C"'NICAl

'AIL~IIE T::J ,rAlll

FA I i.URE

AUO IIUN

2.63E-04

1.00E+00

1. 19E ·04

3.72£·03
2_13E -02

lEV- F11

FIRE-DAMAGE

Losp-24

02-FL T· TI/'AIPS

lQ-GE-DG1S- 'PS

'. -f '.'
2.6oSE-04

1.00£-00

, 63£ 02

lEV- FII

FIRE·DAMAGE

LSSPIrI·-Af\J10 PS



TABLE 4 - / F ! l

T i t l e : f l i : MCC 62J S c e n a r i o

h i e : FI8E1.WLK ( F i l e c r e a t e d by t m k i n g F IRE1.1N

deduced Sum o* C u t s e t s ; 2 . 8 1 4 0 E - 0 9

• • • • * DOMINANT CUTSETS

WLINK • * V e r . 3 . 1 1 • • )

Page:

NUMBER CUTSET PliOB

42 2.2SE 12

43 2.u2E-12

44 2 . O O E - 1 ?

»s 2.:,ut 12

4r- 2.1'if.f 1?

..-. ." f ' ?

1 . : > t ' ••

1
1

PERCENT

.08

.07

.07

.07

.37

t

•

BASIC EVENT NAME

BREAKER FROM

OPERATOR F A I L S

FIRE "EAR MCC

EQUIPMENT F A I L S

AFW tHJMP 1A

SOV A F W - 1 1 1 8

TURBINE D R I V E N

OPERATOR F A I L S

F I R E NEAR MCC

EQUIPMENT F A I L S

AFW PUMP 1A

AFW PUMP I B

TURBINE DRIVEN

OPERATOR FAILS

f IRE NEAR MCC

EQUIPMENT FAILS

L O S S O F A L L

DIFSEL GENERATOR

BREAKER FROM

F IRE NEAR MCC

EQUIPMENT FAILS

LOSS OF ALL

DIESEL GENERATOR

BREAKER 1-601

F IRE NEAR MCC

E Q U I P M E N T F A I L S

l O ' - S OF ALL

D I E S E L GENERATOR

BREAKER 1-603

' I R E NEAR MCC

E Q U I P M E N T F A T S

. - " > S •..'F A L L

HRfcAKER iROM

r i F S E L GENERATOR

I i »t Nt-AR MCC

f J l , I t M f N T F A I L S

. S i OF ALL

B B t A l U R 1 J O 1

?• ', f it I '.£ Hi HATOfi

1 :»f HEAR »t:

• J l . ' i f " t M ' ' A ! . S

• ! « ' A l £ 1) 1 ':• s)

BUS BRA-102 TO

TO STOP

62J OCCURS

DUE TO FIRE

UNAVAILABLE

FAILS TO OPEN

AFW PUMP 1C

TO STOP

62J OCCURS

DUE TO FIRE

UNAVAILABLE

UNAVAILABLE

AFW "JMP 1C

TO STOP

62J OCCURS

DUE TO FIRE

POWER FROM GRIO

1A

MCC-62D

62J OCCURS

DUE TO FIRE

POWER FROM GRID

1A

FAILS TO OPEN

62J OCCURS

DUE TO FISE

POWER FROM GRID

1A

FAILS TO CLOSE

C.2J OCCURS

DUE TO FIRE

P O W E R F R O M . R I D

Mf ^^0

18

62J OCC ,RS

DOE Tr, F ; R E

• •OWH FRfiM GRID

H i L S TO OPEN

'B

6 2 j OCC'oSS

'.•..t T o f ;3E

' » : . s ' o : . : s t

BUS BRA-104

REACTOR CCXXANT

DUE TO TEST OR

MECHANICAL

REACTOR COOLANT

DUE TO TEST OR

DUE TO TEST OR

MECHANICAL

REACTOR COOLANT

DURING 24 HOURS

FAILURE TO START

FAILS TC CLOSE

DURING 24 HOURS

FAILURE ro START

DURING 24 HOURS

FAILURE TO START

DURING 24 HOURS

F A i L S TO CLOSE

FAILURE TO START

DURING 24 HOURS

FAILURE TO 3 'ART

TRANSFERS OPEN

PUMPS

MAINTENANCE

FAILURE

PUMPS

MAINTENANCE

MAINTENANCE

FAILURE

PUMPS

AND RUN

AN0 RUN

AND RUN

AND RUN

AND R1. N

EVENT PROS.

2.40E-05
2.33E-02

2.63E-O4
1.00E*00
1.34E-03
2.00E-03
1.37E-01
2.33E-O2

2.63E-O4

1.00E*00

1.34E-03
1.80E-03
1.37E-01

2.33E-02

2.63E--W

1.006*00

1.19E-04

7.13E-02

5.00E-03

2.63E-0A
1 .00E*00

1.19E-04

2.13E-02

3.00E-03

2 . 6 3 E W

1.00E*00

1.19E-04

2.13E-02

3.00E-03

2 .63E04

1.006*00

1.19E-04

3.00E-03

2.13E-02

2.63E-04

1.00E*0C

1.19E-04

3.00E-03
2.13E-02

2.63E04

'.OOE«00

5.OOE 03

IDENTIFIER

33-CBA102-M-CO

36-RXCP-STOP-HE

IEV-FI1

FIRE-DAMAGE

05BPM--AFU1A-TM

05BSVAFW111B-CC

05BPT--AFW1CPS

36-RXCP-STOP-HE

IEV-FM

FIR8-0AMAGE

05BPM--AFU1A-TM

05BPM--AFW1B-TM

05BPT--AFU1C-PS

36-RXCP-STOP-HE

IEV-FI1

F IR6-DAMAGE

LOSP-24

10-GE-DG1A---PS

40-CB-62D/A6-FC

IEV-FI1

FIRE-DAMAGE

LOSP-24

10-GE-DG1A---PS

39-CB-1-601-F0

IE\« F l i

FIRE-DAMAGE

LOSP-24

10GE-DG1A---PS

39-CB-1-603-FC

I E V F I 1

FIREOAMAGE

LOSP-24

40-CB-52D/A6FC

10-GE-0G1B---PS

iEV-FI l

FIRE-DAMAGE

LOSP 24

39-C8-1-501- - c 0

10-GE-3G1B---PS

lEV-f11

FIRE DAMAGE

3 9 - C 3 - 1 - 5 0 9 - FC
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TABLE W F|1 «•••• DOMINANT CUTSETS •*•** P a g e :

r u l e : f | 1 : MCC 6 2 J S c e n a r i o

l i e : F I »E 1 . -.'• K ( F i l e t r e a t e d by l i n k i n g F I H E I . i N WLI NIC • • V e r . 3 . 1 1 * * )

Reduced Son o f C u t s e t s : 2 . 8 U 0 E - O 9

C U I S E I PR08 PERCENT BASIC EVENT NAME

VJ l . M t 12

LOSS Of A u *OUE» FROM GRID DURING 24 HOURS

DIESE t GEniSATOR '3 f."!L"RE ' 0 STAPT AND P

. 0 6 FIRE NEAR MCC 6 2 J OCCURS

EQUIPMENT FAILS DUE 10 FIRE

CHECK ^ALVE K U - J 0 1 FAILS TO OPEN

NO SERVICE WATER DUE TO COMMON CAUSE FAILURES

EVENT PROB.

1.19E-W

2.13E CZ

2.63E-04

1.00E*00

1.00E-04

6.22E 05

IDENTIFIER

LOSP-24

10-GE-DC1B--

IEV-FI1

FIRE-DAMAGE

27-CV-MU301-

02 SW

PS

-FO

CM

: - •• 1
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'ABLE ' . • 8 F12

t i t l e : F | 2 : MCC 62A S c e n a r i o

f i l e : F IRE2.WLK ( F i l e c r e a t e d by l i r , . . i n g F I R E 2 . 1 N

Reduced SLJTI O* C u t s e t s : 4 . 6 4 70E - 0 6

• • * * • DOMINANT CUTSETS

WL1NK •* Ver. 3.11 •*)

Page:

NUMBER I/-'I SET PPOB PERCENT BASIC EVENT NAME EVENT PPOB. IDENTIFIER

1 i.. fi?E U6 B6.51 FIRE NEAR MCC

EQUIPMENT FAILS

BREAKER 1 - 5 0 1

62A IN B DIESEL

DUE TO FIRE

FAILS TO OPEN

GENERATOR ROOM OCCURS 1.S4E-03

1.00E*00

3.00E-03

IEV-F I2

FIRE-DAMAGE

39-C8-1-501--FO

u.15 f IRE NEAR MCC

EQUIPMENT FAILS

BREAKER 1-503

FEEDER BREAKERS

62A IN B DIESEL

DUE to FIRE

FAILS 10 CLOSE

ON 4160V BUS 5

GENERATOR ROOM OCCURS

FAIL TO OPEN

1.34E-03

1.00E+00

3.00E-03

4.80E-02

IEV-FI2

FIRE-DAMAGE

39-CB-1-503-FC

39-CB-BUS5FB-FO

\ ft.S6E 08 1.fti FiRE NEAR MCC

EQUIPMENT FAILS

BREAKER 1-503

DIESEL GENERATOR

62A IN 8 DIESEL

DUfc to FIRE

FAILS tO CLOSE

1A

GENERATOR ROOM OCCURS

FAILURE TO START AND RUN

1.34E-03

1.00E*00

3.OOE-O3

2.13E-02

IEV-FI2

FIRE-DAMAGE

39-CB-1-503-FC

10-GE-DG1A---PS

08 .50 fIRE NEAR MCC

EQUIPMENT FAILS

AFU PUMP 1A

TURBINE DR:VEN

OPERATOR FAILS

62A IN B DIESEL

DUE TO FIRE

MECHANICAL

AfW PUMP 1C

TO STOP

GENERATOR ROOM OCCURS

FAILURE

MECHANICAL

REACTOR COOLANT

FAILURE

PUMPS

1.34E03
1.006*00
1.63E02
1.37E01
2.33E-02

IEV-FI2

F I Hi. -DAMAGE

05BPM--AFW1A-PS

05BPT--AFU1CPS

36-RKCP-STOP ME

•> 5.22E-08 .69 FIRE NEAR MCC

t-QUlPMENt FAILS

BREAKER FROM

6?A IN B DIESEL

DUE TO FIRE

BUS BRA-102 TO

GENERATOR ROOM OCCURS

BUS BRA-104 TRANSFERS OPEN

1.3AE-03

1.00E+00

2.40E-05

IEV-F12

FIRE DAMAGE

38-CSA10204-

. 6 9 FIRE NEAR MCC

EQUIPMENT FAILS

BRFAkiR 15201

62A IN B DIESEL

DUE 10 fIRE

TRANSFERS OPEN

GENERATOR ROOM OCCURS 1 . J 4 E 0 3

1.00E*00

2 .40E-05

1EV-F12

FIRE-DAMAGE

40-CB--15201-C0

r s ; : i - a . 69 f IRE hEAR MCC

EQUIPMENT FAILS

TRANSFORMER

6?A IN B DIESEL

DUE TO FIRE

SUPPLY BREAKER

GENERATOR ROOM OCCURS

1-505 TRANSFERS OPEN

1.34E-03

1.00E*00

2.40E-05

IEV-FI2

FIRE-DAMAGE

39-CB--1-5O5-CO

a .'.(,-t • • » S6 MRE NEAR MCC 62A IN 8 DIESE1

EQUIPMENT FAILS DUE" TO FIRE

'RANSFORMER 1 5 ?

GENERATOR ROOM OCCURS

FAIIURE

1.34E-03

1.006*00

1.94E-05

IEV-FI2

FIRE-DAMAGE

40 -TR- -1 -52 - - t : r ,

l .SOE 08

.;. t IRE NEAR

EQUIPMENT

HREAKER 1

MTC

FAILS

SO 3

AfiV SU 301A

5? F ;»E NEAR

t :u | f 'MENf

BREAKER 1

B A C K I N G

.'! • ' '. R t N • » R

MCC

F A I L S

• S 0 3

WATER

MCC

' " U S

62A

DUE

IN

TO

FAILS

F A I l

62A

DUE

FAIL

S

IN

TO

S

SCREEN

oJA

.. t

<H

' 0

3

F

TO

to

B

c

10

B

f

0 1 fc SE L

IRE

CLOSE

OPEN

D 1 E SE L

IRE.

CLOSE

A1

DIESEL

GENERATOR

GENERATOR

MECHANICAL

-.tNFRATOR

ROOM

ROOM

ROOM

OCCURS

OCCURS

FAI t URE

'JCf;..RS

1.34E-03

I.OOE'OO

3 . 0 0 E 0 3

5 . 3 2 E C 3

1.34E-03

1.00E-00

3.OOE-O3

3.72E-03

1.34E-03

l .00E*00

IEV-F12

FIRE-DAMAGE

39-CB-1-503--FC

O2-AV-SW3O1A-CC

IEV-FI2

FIRE-DAMAGE

39-CB-1 -503- -FC

02-FLT-TU1A1-PS

IEV-Fi2

fIRE-DAMAGE
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'ABLE i. 8 * * • • * DOMINANT CUTSETS • • • * • Page:

T i t l e : r l 2 : MCT tJ* S c e n a r i o

F ' l e : H B E 2 . U I K ( f i l e c r e a t e d by l i n k i n g F I R E 2 . I N

Seduced S /n of ' u t ' . c t s : 4 . 6 4 7 0 E - 0 6

UL1MK V e r . 3 . 1 1 * • )

ua

H 8.SSE U9

,9?E 09

f)9

S ,'5f 119

VW.'E

:ENT

.26

.18

. 1 f

. '6

. U

. \i

;a

1 ?

BASIC EVEMT NAME

BREAKER 1 503

BREAKER FROM

FIRE NEA8 MCC

EQUIPMENT FAILS

BREAKE* 1 509

BREAKER 1-503

FiBE MFAR MCC

EQUIPMENT F A I L S

BREAKER BRA-104

FIRE NEAR >CC

EQUIPMENT FAILS

SOV A F U - 1 1 1 A

TURBINE DRIVEN

OPERATOR F A I L S

FIRE NEAR MCC

EOUIPMENT F A I L S

BREAKER 1 5 0 3

COMMON CAU'E

f I R E NEAS MCC

EQUIPMENT F A I L S

LOSS OF ALL

FEEDER BREAKERS

FIWF NEAR MCC

EQUIPMENT F A I L S

COMMON :AUSE

OPERATOR F A I L S

\IRfc NEAR MCC

S O U I P M E N T F A I L S

AFW PUMP 1 *

T U R B I N E D R I V E N

OPERA I OR F A I l b

f IRfc NEAR MCC

(.OU1PMENT F A I L S

a t w C I J M P 1 A

«OV MS " :1?

: > f R A » ! ) R F A U . S

f I S f t i t At) MCC

: X i PMt N T f A i I S

. J ^ S •» «> i .

' : t ::i , l Sr BA'OR

FAILS TO CLOSE

MCC-52D

62A IN B DIESEL

DUE TO FIRE

FAILS TO CLOSE

FAILS TO CLOSE

62A IN B DIESEL

DUE TO F I R E

CIRCUIT 7

62A IN 8 DIESEL

DUE TO FIRE

M I L S TO OPEN

AFW PUMP 1C

TO STOP

62A IN B DIESEL

DUE TO FIRE

FAILS TO CLOSE.

FAILURE CF BOTH

62A IH B DIESFL

DUE TO FIRE

POWER F60M GRID

ON 4160V BUS 5

6?A IN B DIESEL

DUE TO FIRE

FAILURES OF

TO STOP

62A IN B DIESEL

DUE TO FIRE

UNAVAILABLE

AFU PUMP 1C

TO STOP

62A IV B DIESEL

DUE TO FIRE

MECHANICAL

FAILS TO OPES

10 STOP

67A : N a DIESEL

DUE ' 0 ';«E

(-•ewe* F R O M G R I D

'A

F A I L S TO CLOSE

GENERATOR ROOM

GENERATOR ROOM

TRANSFERS OPEN

GENERATOR ROOM

MECHANICAL

REACTOR COOLANT

GENERATOR ROOM

DIESEL

GENERATOR ROOM

DURING 24 HOURS

F A I L TO OPEN

GENERATOR ROOM

AFU SYSTEM

REACTOR COOLANT

GENERATOR ROOM

JLlE TO TJST OH

MECHANICAL

REACTOR COOLANT

GENERATOR ROOM

FAILURE

SEACTOF" COOLANT

GENERATOR ROOM

DURING ?<. HOURS

F A I U J R E TC START

OCCURS

OCCURS

OCCURS

FAILURE

PUMPS

OCCURS

GENERATORS

OCCURS

OCCURS

PUMPS

OCCURS

MAINTENANCE

FAILURE

PUMPS

OCCURS

PUMPS

OCCURS

A HO R'JN

EVENT PROS.

3.0OE-03

3.OOEO3

1.34E-03

1.006*00

3.006-03

3.00E03

1.J4E-03

1.Q0E+00

8.00E-06

1 . 34E - 03

1.00E+00

2.00E03

1.37E-01

2.33E-02

1.34E-03

1.00E*00

3.0OE-03

1.97E03

1.34E03

1.00E+00

1.19E-O4

4.80E-02

1 .34E-03
1.00E*00
2 .12E04

2 . 3 5 E 0 2

1.34E-03

1.00E»00

1.34E-03

1.37E-01

2.33E-02

1.34E03

1.OOE*no

1,63E 02

7.50E03

2.33E-02

1.34E-03
1 OOE'OO

1.19E-04

2 . ' 3 E 3?

IDENTIFIER

3 9 - C B - 1 - 5 0 3 - - F C

40-CB-52D/A6-FC

IEV-F12

FIRE-DAMAGE

39CB-1-509--FC

39-CB-1-503-FC

IEV-FI2

FIRE-DAMAGE

38-CBA104-07CO

I E V F 1 2

FIRE-DAMAGE

0SBSVAFW111A-CC

05BPT--AFU1C-PS

36-RXCP-STOP-HE

IEV-F12

FIRE-DAMAGE

S9-CB-1-503--FC

10-GE-DGAB--CM

I E V F I 2

FIRE-DAMAGE

LOSP-24

39CB-BUS5FBfO

IEV-FI2

FIRE-DAMAGE

05B--AFW CN

J6-RX.P-STOP HE

1EV-F I2

FIRE-DAMAGE

05BPM--AFW1A-TM

05BPT--AFU1C-PS

36-RXCP-STOP-HE

IEV-FI2

FIRE-DAMAGE

05BPM--AfUiA PS

06-MV--MS1G2-CC

36-RXCP-STOPnE

I E V - F I 2

FIRE-DAMAGE

LOSP-2*

10 -GEOc 'A ^S
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TABLE 4-8 F!2 DOMINANT CUTSETS •*••• Page:

T i t l e : F I2 : MCC 62* Scenario

F i l e : FIOEi.WLiC ( F i l e c r e a t e d by l i n k i n g F I R E 2 . I N

Reduced Sum o f C u t s e t s : 4 .6470E 06

UL INK • * V e r . J . 1 1 * * )

NUMBER CUTSET PROS PERCENT BASIC EVENT NAME

21 W 2 E 09

22 5 . ̂ 2E 09

,'5 5.22E UV

V22f. 09

09

EVENT PROS. IDENTIFIER

?t. 2.V3E 09

17 2 .77E 09

.'a '• S9| 09

v : ' . ' ) JE •.•?

.07

.07

.07

.07

.07

.06

.06

..}

FIRE NEAR MCC

EQUIPMENT FAILS

125VDC BUS

fIRE NEAR MCC

EQUIPMENT FAILS

125VDC BUS

FiRE NEAR MCC

EQUIPMENT FAILS

BUS S

FIRE NEAR MCC

EQUIPMENT FAILS

BUS 52

FIRE NEAR M C C

E Q U I P M E N T F A I L S

CHECK VALVE

OPERATOR FAILS

FiRE NEAR MCC

EQUIPMENT FAILS

BREAKER 1-503

NO SERVICE WATER

M R E NEAR MCC

EQUIPMENT FAILS

RESERVE AUX

FEEDER BREAKERS

c \'->t NEAR MCC

EQUIPMENT FAILS

AFW PUMP 1A

AFW P U M P 1C

OP E R A OR f A I L S

F i«t NFAR M C C

tOUIf'MFNT f A I L S

* = w • :.,MP ' A

• • . . » S : N F D S I V E N

^ • f R A T D R f A i L S

O P E R A T O R F A I L S

•- i BE St AR M C C

EO u l P M f NT f A I L S

AfW P'.IMC 1A

a v • . H P '.;.

••*; •• T " » < A ! L S

62A IN B DIESEL

DUE TO FIRE

BRA-104

£>2A IN 8 DIESEL

DUE TO FIRE

BSA-102

62A IN 8 DIESEL

DUE TO FIRE

FAUURE

62A IN B DIESEL

DUE TO FIRE

FAILURE

62A IN B DIESEL

DUE TO FIRE

MU-301

TO STOP

62A IN B DIESEL

DUE TO FIRE

FAILS TO CLOSE

DUE TO

62A IN 8 IESEL

DUE TO FIRE

TRANSFORMER

ON 4160V BUS 5

A2A IN B DIESEL

DUE TO FIRE

MECHANICAL

AUX LU8E OIL

TO STOP

62A IN B D I E S E L

DUE TO FIRE

MEC'-ANICAL

AFu <-..»"' 'C

TO ESTABLISH

TO ESTABLISH

r>2A IN B DIESEL

DuE rO F!RE

MECHANICAL

•-".A-.AUABLE

•~ s'CP

GENERATOR ROOM

FAILURE

GENERATOR ROOM

FAILURE

GENERATOR ROOM

GENERATOR ROOM

GENERATOR ROOM

FAILS TO OPEN

REACTOR COOLANT

GENERATOR ROOM

COMMON CAUSE

GENERATOR ROOM

FAILURE

FAIL TO OPEN

GENERATOR ROOM

FAILURE

PUMP MECHANICAL

REACTOR COOLANT

GENERATOR ROOM

FAILURE

MECHANICAL

MAIN FfEDUATER

BLEED AND FEL3

GENERATOR ROOM

FAIL-RE

Lvt '0 TE ST OR

'iAC'OR C'JOLAN'

OCCURS

OCCURS

OCCURS

OCCURS

OCCURS

PUMPS

OCCURS

FAILURES

OCCURS

OCCURS

FAILURE

PUMPS

OCCURS

FAILURE

OCCURS

MAINTENANCE

P'jMPS

1.34E-03

1.00E*00

2.40E-06

1.34E-03

i.oc:*oo
2.40E-06

1.34E-03

1.00E»00

2.40E-06

1.34E- 03

1.00E+C0

2.40E-06

1.34E-03

1.00E*00

1.00E-04

2.33E02

1.34E-03

1.00E»00

3.00E-03

7.30E04

1.34E-03

1.00E»00

4.30E-05

4.80E-02

1.34E-03

1.00E-00

1.63E02

3.72E-03

2.33E-02

1.34E-03

1.00E*00

1.63E-02

1.57E-01

1.19E-03

5.00E-01

1.34E-03

1.00E*00

1.63E 02

5.OOE-O3

2.33E-02

IEV-FI2

F1RE-0AMAGE

38-BS-BRA104-SG

IEV-FI2

FIRE-DAMAGE

38-BS-6RA102SG

IEV-FI2

'IRE-DAMAGE

39BS-BUS5- -SG

1EV-FI2

FIRE-DAMAGE

40-BSBUS52--SG

IEV-FI2

FIRE-DAMAGE

27-CV-MU301--FO

36-RXCP-STOP-HE

IEV-FI2

FIRE-DAMAGE

39-CB-1-503-FC

02 SWS CM

IEV-F12

FiRE-DAMAGE

39-TR-RAT SG

39-CB-BUS5FB-FO

IEV-F12

FIRE-DAMAGE

05BPM--AFU1A-PS

053PM-ALOP1C-PS

36-RXCP-STOP-HE

IEV-FI2

FiRE-DAMAGE

058PM--AFU1A-PS

05BPT--AFW1C-PS

05A--OM2-OM4-HE

36-OB2OB50B6DHE

IEV-FI2

FIRE-DAMAGE

&iBPM--AFU1A-PS

05BPM--AfWif-'M

J6-R«CP-S"":P -<E
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Uilt ( • ! F I 2 DOMINANT CUTSETS * * Page:

1 111e: F r 2 : MCC 62A Scenario

F i l e : FIRE2.WL* ( F i l e c ree ted by l i n k i n g FIRE2.IN

Reduced Sun of Cu tse ts : 4 . (>(. ?0£ - 06

UL1NK •• Ver. 3.11 •*)

NUMBER CUISET PROB PERCENT BASIC EVENT NAME EVENT P R O S . IDENTIFIER

1.23E-09 .03 FIRE NEAR MCC

EQUIPMENT FAILS

RESERVE AUX

DIESEL GENERATOR

62A IN S DIESEL

DUE TO fIRE

TRANSFORMER

1A

GENERATOR ROOM OCCURS

FAILURE

FAILURE TO START AND RUN

1.34E-03

1.00E+00

4.30E-05

2.13E-02

IEV-FI2

FIRE-DAMAGE

39-TR-RAT SG

10-GE-DG1A---PS

1.02E 09 .02 FIRE NEAR MCC 62A ISi S DIESEL

EQUIPMENT FAILS DUE TO FIRE

AFW PUMP 1A MECHANICAL

SOV AFW-111C FAILS TO OPEN

OPERATOR FAILS TO STOP

GENERATOR ROOM OCCURS

FAILURE

REACTOR COOLANT PUMPS

1.34E-03

1.00E*00

1.63E-02

2.00E-03

2.33E02

IEV-FI?
FIRE-OAKAGE

05BPM--AFWU-PS

05BSVAFW111C-CC

36-RXCP-STOP-HE

B.-flE

!. 88E

S.93E-

• 1 Q

10

10

.U?

.02

.01

F!R£ NEAR MCC

EQUIPMENT FAItS

LOSS OF ALL

AOV SU-301A

FIRE NEAR MCC

EQUIPMENT FAILS

BREAKER 1-503

SW PUMP 1A1

SW PUMP 1A?

• IRE NEAR MCC

62A IN B DIESEL

DUE TO FIRE

POWER FROM GRID

FAILS TO OPEN

62A IN B DIESEL

DUE TO FIRE

FAILS TO CLOSE

MECHANICAL

MECHANICAL

62A IN B DIESEL

GENERATOR

DURING 24

GENERATOR

FAILURE

FAILURE

GENERATOR

ROOM

HOURS

ROOM

ROOM

OCCURS

EQUIPMENT FAILS DUE TO FIRE

LOSS OF ALL POWER FROM GRID

TRAVELING WATER SCREEN 1A1

OCCURS

DURING 24 HOURS

MECHANICAL

OCCURS

FAILURE

1.34E03

1.0OE+0O

1.19E-04

5.32E-03

1.34E-03

1.00E*00

3.00E-03

1.40E-02

1.40E-02

1.34E-03

1.00E*00

1.19E-04

3.72E-03

IEV-FI2

FIRE-DAMAGE

LOSP-24

02-AV-SU301A-CC

IEV-FI2

FIRE-DAMAGE

39-CB-1-503--FC

02-PM-SU1A1--PS

02-PM-SW1A2--PS

IEV-FI2

FIRE-DAMAGE

LOSP-24

02-FLT-TU1A1-PS

•..7&E U) .01 FIRE NEAR MCC

EQUIPMENT FAILS

i.OSS OF ALL

BREAKER FROM

62A IN 8 DIESEL GENERATOR ROOM OCCURS

DUE TO FIRE

POWER FROM GRID DURING 2'-' HOURS

MCC-52D FAILS TO CLOSE

1.34E-03

1.00E+00

1.19E-04

3.00E-03

IEV-FI2

FIRE-DAMAGE

LOSP-24

40-CB-520/A6-FC

-..•at io 01 H UE HEAD MCC 62A IN B DIESEL GENERATOR ROOM OCOIRS

EQUIPMENT FAILS DUE TO FIRE

BREAKER 'i SOO FAILS TO CcubE

: OSS OF All POWER FROM GRID DURING 24 HOURS

1.34E-03

l.OOE+DO

3.00E-03

1.19E-04

IEV-FI2

FIRE-DAMAGE

39-CB-1-509--FC

LOSP-24

M R t V E A x MLC 6 2 A I N B D I E S E L GENERATOR ROOM OCCURS

LOUIPMENT FAILS DUE TO FIRE

•'..IV A F W 1 1 1 A F A I . S T O O P E N

«••'« M $ -jj F A I L S T O O P E N

.-, t R A ' J R f A U S TO S ' O P REACTOR C C C t A N T PUMPS

•.34E-03

1.00E+00

2.0OE-03

7.5OE-03

2.33E-02

1E/-FI2

FIRE-DAMAGE

05BSVAFU11U-CC

06 MV- MS102-CC

36-RXCP-STOP-HE

FIRE NEAR MCC 62A IN B OLESEI. GENERATOR ROOM OCCURS

EOUSPMENT FAILS DUE TO FIRE

.:HECH VA,_VE »FW-IA FAILS TO OPEN
R . 0 8 ! SIE H » ! . E N «FW PUMP 1C M E C H A N I C A L F A I L U R E

.'.•.; s*\-.n ( A l l s ' 0 S'OP 3E0CT0R COOLANT CUMPS

1.34E-03

1.00E*00

1.00E-04

1.37E-01

2.35E-02

IEV-FI2

FIRE-DAMAGE

05BCV--AFW1A-FO

05BPT -AFKIC-PS

J6-RXCP-ST0P-HE

i . ; j v i A S nee B OIE^E; ••iA'jR ROOM OCCURS .5<.E 03 IEV-FI2

4 - -15
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I T A B L E 4 - 8 F ! 2

T i t l e : F 1 2 : MuC 62A S c e n a r i o

f i l e : HRE2.WLK ( f i l e c r e a t e d by ' . i n k i n g F I R E 2 . I N

Bt-Juced Sun o f C u t s e t ' ; : 4 .64TOE• 06

NUMBER CUTSET PROS PERCENT 8ASIC EVENT NAJ>tr

••••• DOMINANT CUTSETS

WL1NK ** Ver. 3.11 ••)

Page:

EVENT PROS. IDENTIFIER

-rt

3.75E-1O

5 . U E 10

5. '<.F 10

<, ';,'fc - 1 0

>. ' 5 f - 1 0

•.' at 1 o

.01

.01

.01

.01

.0'

.'"::1

EQUIPMENT FAILS

CHECK VALVE

OPERATOR FAILS

TUR8INE DRIVEN

FIRE NEAR MCC

EQUIPMENT FAILS

AOV MU 38

OPERATOR FAiLS

FIRE NEAR MCC
EQUIPMENT FAILS

AOV MU-3A

OPERATOR FAILS

FIRE NEAR MCC

EQUIPMENT FAILS

LOSS OF ALL

COMMON CAUSE

FIRE NEAR MCC

EQUIPMENT FAILS

AFU PUMP 1A

MOV MS-102

OPERATOR FAILS

FI HE HEAR MCC

CuUlPMENf FAILS

«ESERVE Aux

AOV SW-301A

FIRE NEAR MCC
EQUIPMENT FAILS

AFW PUMP 1A

MOV MS 102

OP E R A T O R F A R S

y IRE NEAR MCC

fOb! FMENf FAILS

'iflV Afw 1 11 A

AfJ P'jMP H"

.'.F'tSA'OR M I L S

i i Kfc ><EAR MCC

FOUI P M E N T (AILS

S O V A F g - ' 1 1 A

' U R B I N E D R I V E N

.Iff < A T O R F A I L S

:-t-1 sfAr ft i A " , s

DUE TO FIRE

MU-311A
TO STOP
AFU PUMP 1C

62A IN B OIESEL
DUE TO FIRE

TRANSFERS UPEM
70 STOP

62A IN B DIESEL
DUE TO FIRE

TRANSFERS OPEN

TO STOP

62A IN B DIESEL

DUE TO FIRE
POWER FROM GRID

fAILURE OF BOTH

62A IN 8 DIESEL

DUE TO FIRE

UNAVAILABLE

FAILS TO OPEN

TO STOP

62A IN 8 DIESEL
DUE TO FIRE
TRANSFORMER

FAILS TO OPEN

62A IN B DIEScl
DUE TO FIRE

MECHANICAL

UNAVAILABLE

TO STOP

&?A IN 8 DIESEL

D o f T O f I R E

FAILS TO OPEN

AUX LUBE OIL

ro STOP

62A IN B DSESEL

DUE TO rIRE
1 A ! L S TC OPEN

AFW PUMP 1C

10 tS T A B L I S H

'C ESTABL ISH

FAILS TO OPEN

REACTOR COOLANT

MECHANICAL

GENERATOR ROON

REACTOR COOLANT

GENERATOR ROOM

REACTOR COOLANT

GENERATOR ROOM

DURING 24 HOURS

DIESEL

GENERATOR ROOM

DUE TO TEST OR

REACTOR COOLANT

GENERATOR ROOM

FAILURE

GENERATOR ROOM

FAILURE

DUE TO TEST OR

REACTOR COOLANT

GENERATOR ROON

PUMP MECHANICAL

kEACTOR COOLANT

GENERATOR ROOM

MECHANICAL

MAIN FEEDUATtR

3LEED AND FEED

PUMPS

FAILURE

OCCURS

PUMPS

OCCURS

PUMPS

OCCURS

GENERATORS

OCCURS

MAINTENANCE

PUMPS

OCCURS

OCCURS

MAINTENANCE

PUMPS

OCCURS

FAILURE

PUMPS

OCCURS

FAILURE

1.00E*00

1.00E-04

2.33E-02

1.37E-O1

1.34.. 03

1.00E*00

1.20E-05

2.33E-02

1.34E-03

1.00E*00

1.20E-05

2.33E-02

1.34E-03

1.00E+00

1.19E-04

1.97E-03

1.34E-03

1.00E+00

1.34E-03

7.50E-03

2.33E-02

1.34E-03

1.00E+00

4.30E-05

5.32E-03

1.34E-03

1.00E*00

1.63E-02

5.40E-04

2.33E02

1.34E-03

1.00E»00

2.OOE-O3

3.72E03

2.33E-02

1.34E-G3

1.00E*00

2.00E-03

1.37E-01

1.19E-03

5.00E-01

FIRE-DAKAGE

05BCV-HU311A-FO

36-RXCP-STOP-HE

OSB^T-'AFWIC-PS

IEV-FI2

FIRE-DAMAGE

03-AV--MU38--CO

36-RXCP-STOP-HE

IEV-FI2

FIRE-DAMAGE

03-AV--MU3A--CO

36-RXCPST0P-HE

IEV-FI2

FIRE-DAMAGE

LOSP-24

10-GE-DGAB--CM

IEV-FI2

FIRE-DAMAGE

05BPM--AFW1A-TM

06-MV--MS102-CC

36-RXCP-STOP-HE

IEV-FI2

FIRE-DAMAGE

39-TR-RAT SG

02-AV-SU301A-CC

IEV-F!2

FIRE-DAMAGE

05BPM--AFW1A-PS

06-MV--MS102-TM

36-RXCP-STOP-HE

IEV-FI2

FIRE-DAMAGE

05BSVAFW111A-CC

05BPM-ALOP1C-PS

36-RXCP-STOP-HE

IEVFI2

FIRE-DAMAGE
05BSVAFW111A-CC

05BPT--Afy1C-PS

05A--OM2-OM4-HE

36-O82O85O86C«E
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4-8 M 2 ••••* DOMINANT CUTSETS •••*• Page:

1 H i e : F I2 : MCC 62A Scenar io

f i l e : F!R£?.ULK ( f i l e c reated oy l i n k i n g FIRE2.IN

Seduced Sum of Cutsets : 4 .6470E06

ULIMK * • Ver. 3.11 • • )

HUMBESt CUTSET S>»08 PERCENT BASIC EVENT NAME EVENT PRO6. IDENTIFIER

?.UE 10 .00 FIRE NEAR MCC

EQUIPMENT FAILS

RESERVE AUX

TRAVELING WATER

62A IN B DIESEL

DUE TO FIRE

TRANSFORMER

SCREEN 1A1

GENERATOR ROOM OCCURS

FAILURE

MECHANICAL FAILURE

1.34E-03

1.0CE+00

4.30E05

3..72E-03

IEV-FI2

FIRE-DAMAGE

39-TR-RAT SG

02-FLT-TU1A1-PS

2.GSE-10 .00 FIRE NEAR MCC

EQUIPMENT FAILS

BREAKER 1-503

SW PUMP 1A1

ROTATING

62A IN B DIESEL GENERATOR ROOM OCCURS

DUE TO FIRE

FAILS TO CLOSE

MECHANICAL FAILURE

STRAINER 1A2 MECHANICAL FAILURE

1.34E03
1.00E*00
3.OOE-O3
1.40E-02
3.72E-03

IEV-F12

FIRE-DAMAGE

39-CB-1-503--FC

02-PM-SW1A1--PS

02-FLR-RS1A2-PS
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TABLE 4-9 F13 DOMINANT CUTSETS Page:

Title: FI•?t Fire Between Buses 1 and 2

file: FIRE3.WLK ( file created by linking F1RE3.1N

Reduced Sun of Cutsets: 1 . 4 0 9 0 E 0 9

ULINK •* Ver. 3.11 •*)

NUMBER CUTSET PROS PERCENT BASIC EVENT NAME EVENT PROS. IDENTIFIER

1 4.69E•10

' <?.?U • 10

8.5?E 11

<i. U6E 11

r.dM n

5 ? S E • '. 1

?. . 66t - 11

2.^' r-11

.:. .'SE 11

55.29

15.68

6.05

S.72

") .54

?.33

1 .39

1 .39

! .62

FIRE IN BUS 1

EQUIPMENT FAILS

COMMON CAUSE

OPERATOR FAILS

FIRE IN BUS 1

EQUIPMENT FAILS

CHECK VALVE

OPERATOR FAILS

FIRE IN BUS 1

EQUIPMENi FAILS

COMMON CAUSE

OPERATOR FAILS

FIRE IN BUS 1
EQUIPMENT FAILS

AFW PUMP 1A

AFw PUMP IB

TURBINE DRIVEN

OPERATOR rAILS

FIRE IN BUS 1

EQUIPMENT FAIL:>

COMMON CAUSE

OPERATOR FAILS

FIRE IN BUS 1

EQUIPMENT FAILS

COMMON CAUSE

COMMON MOOF

F!RE IN BUS 1

EQUIPMENT FAILS

AOV MU-5B

OPERATOR FAILS

F IRE IN BUS 1

LOUIPMENT FAILS

AOV MU 3*

OPERATOR FARS

FIRE IN BUS 1

E Q U I P M E N T FAILS

LOSS OF »IL

'ltDER SBtAlERS

'•ErOFR BREAKERS

AND BUS 2 ROOM

OUE TO FIRE

FAILURES OF

TO STOP

AND BUS 2 ROOM

OUE TO FIRE

MU-301

TO STOP

AND BUS 2 ROOM

DUE TO FIRE

FAILURES OF

TO STOP BOTH

AND BUS 2 ROOM

DUE TO FIRE

MECHANICAL

MECHANICAL

AFW PUMP 1C

TG STOP

AND BUS 2 ROOM

OUE TO FIRE

FAILURES OF

TO ESTABLISH

AND BUS 2 ROOM

DUE TO FIRE

FAILURES OF

FAILURE OF TRAIN

AND BUS 2 ROOM

DUE TO FIRE

TRANSFERS OPEN

TO STOP

AND BUS 2 ROOM

DUE TO FIRE

TRANSFERS OPEN

TO STOP

AND BUS 2 BOOM

OUE TO FIRE

'-••QwER FROM GRID

JU -16CV 3US S

2N 4 160v SuS 6

OCCURS

AFW SYSTEM

REACTOR COOLANT

OCCURS

FAILS TO OPEN

REACTOR COOLANT

OCCURS

AFW SYSTEM

RHR PUMPS

OCCURS

FAILURE

FAILURE

MECHANICAL

REACTOR COOLANT

OCCURS

AFW SYSTEM

BLEED AND FEED

OCCURS

AFW SYSTEM

A AND B BAT TO

OCCURS

REACTOR COOLANT

OCCURS

REACTOR COOLANT

OCCURS

OURlKiC 24 HOURS

SAIL TO OPEN

FAIL TO OPEN

PUMPS

PUMPS

FAILURE
PUMPS

RWST SWITCHOVER

PUMPS

PUMPS

9.50E-05

1.00E+00

2.12E-04

2.33E02

9.50E-05

1.00E+00

1.00E-04

2.33E-02

9.50E-05

1.00E*00

2 12E-0A

- 23E J3

9.50E-05

1.00E*00

1.63E-02

1.63E-02

1.37E-01

2.33E-02

9.50E-05

1.00E*00
2.12E-04
3.88E-03

9.50E-05

1.00E+00

2.12E-04

1.63E-03

9.5OE-O5

1.00E*00

1.20E-05
2.33E-02

9.50E-05

I.OOE'OO
1.20E05

2.33E02

9.50E-05

1.00E*00

1.19E•04

- . 80E- 02

<..2GE-O2

IEV-FI3

FIRE-DAMAGE

05B--AFW CM

36-RXCP-STOP-HE

1EV-FI3
FIRE-rAMAGE
27-CV-MU301--FO

16 (JXCP-STOP-HE

IEV-FI3

FIRE-DAMAGE

05B--AFW CM

341-RHR-STOP-HE

IEV-FI3

FIRE-DAMAGE

05BPM--AFW1A-PS

05BPM--AFW1B-PS

05BPT--AFW1C-PS

3&-RXCP-STOP-HE

1EV-F13

FIRE-DAMAGE

05B--AFW CM

36-OB2OB5OB6-HE

IEV-FI3

FIRE-DAMAGE

05B--AFW CM

55-SY--8ATAB-CM

IEV-FI3

FIRE-DAMAGE

03AV--MU3B--C0

36-RXCP-STOP-HE

IEV-FIJ

FIRE-DAMAGE

03-AV--MU3A--CO

36-RXCP-S'OP-HE

IEV-FI3

FIRE-OAMAGE

LOSP-24

39-C8-BUS5fs-FO

39-C8-BLiS6F8 FQ
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(ABLE 4-9 FI3 DOMINANT CUTSETS Page:

r u l e r F I 3 : f i r e Between Buses 1 and 2

f i l e : FIRE3.UIIC ( F i l e c r e a t e d by l i n k i n g F1RE3.IN

Reduced Sum o f C u t s e t s : 1 .4090E-09

ULIMK Ver. 3.11 •*)

NUMBER CUTSET PBCB PERCENT BASIC EVENT NAME EVENT PROB. IDENTIFIER

10 2.2JE-11 1.58 FIRE IN BUS 1 AND BUS 2 ROOM OCCURS

EQUIPMENT FAILS DUE TO FIRE

LOSS OF ALL POWER FROM GRID DURING 24 HOURS

COMMON CAUSE FAILURE OF 8OTH DIESEL GENERATORS

9.50E-05

1.00E*00

1.19E-04

1.97E-03

1EV-FI3

FIRE-DAMAGE

LOSP-24

10-GE-DGAB---CM

1.97E 11 1 .1.0 FIRE IN BUS 1

EOulPMENT FAILS

COMMON CAUSE

COMMON CAUSE

AMD BUS 2 ROOM

DUE TO FIRE

FAILURES OF

FAILURE OF RHR

OCCURS

AFU SYSTEM

9.50E-05
1.00E*O0
2.12E-04
9.79E-04

1EV-FI3
FIRE-DAMAGE
05B--AFU CM
34---RHR Crt

1.6AE II I . 16 F IRE IN 9US 1

EQUIPMENT FAILS

COMMON CAUSE

HPR UNAVAILABLE

AND BUS 2 ROOM

DUE TO FIRL

FAILURES OF

DUE TC COMMON

OCCURS

AFU SYSTEM

CAUSE

9.50E-05

i.00E*OO

2.12E-M

8.14E04

IEV-FI3

FIRE-DAMAGE

05B--AFW CM

33R HPR--CM

1.08 FIRE IN BUS 1

EQUIPMENT FAILS

COMMON CAUSE

HPI UNAVAILABLE

AND BUS 2 ROOM

DUE TO FIRE

FAILURES OF

DUE TO COMMON

OCCURS

AFU SYSTEM

CAUSE

-7.50E-05

1.00E+00

2.12E-04

7.56E-O4

IEV-FI3

FIRE-DAMAGE

05B--AFU CM

33i HPSI-CM

1.46F 11 1.04 FIRE IN BUS 1 AND BUS 2 ROOM

tOUIPMENT FAILS DUE TO FIRE

MECHANICAL

MECHANICAL

AFW PUMP 1C

AFU PUM:> 1A

AFU PUMP 18

TURBINE DRIVEN

OPERATE fAILS TO STOP BOTH

OCCURS

FAILURE

FAILURE

MECHANICAL

RHR PUMPS

FAILURE

9.50E-05

1.00E+00

1.63E-0Z

1.63E-02

1.37E-01

..23E-03

IEV-FI3

FIRE-DAMAGE

05BPM--AFU1A-PS

05BPM--AFU1B-PS

05BPT--AFW1C-PS

34I-RHR-STOP-HE

IS i.-IE 11 1.05 FIRE IN BUS 1 AND BUS 2 ROOM OCCURS

EQUIPMENT FAILS DUE TO FIRE

COMMON CAUSE FAILURES OF AFU STSTEM

CONTAINMENT SUMP STRAINERS PLUGGED

.5OE-05

1.00E*0O

2.12EC4

7.20E-04

IEV-FI3

FIRE-DAMAGE

05B--AFU CM

34RFL---SUMP-PL

1.5-L 11 .VS F IRE IN BUS 1 AND BUS 2 ROOM

EQUIPMENT E A R S DUE TO F I R E

MECHANICALA F U PUMP 1A

AFW Pi iMP 18

T ' . iwBINE D R I V E N

O p c p - T O R F A I L S

AFU PUMP 1C

TO E S T A B l I S H

OCCURS

FAILURE

FAILURE

MECHANICAL

BLEED AND FEED

FAILURE

9.50E-05

1.00E-00

1.63E-02

1.63E-02

1.37E-0'

3.88E-03

IEV-FI3

FIRE-DAMAGE

05BPM--AFU1A-PS

05BPM--AFU1B-PS

05BPT--AFU1C-PS

36-OB2OB50B6-HE

1 . 16E 1 1 M » f I " BUS ' 4N0 BUS 2 ROOM OCCURS

f JL'IPMtNT M I L S DUE TO F !RE

_'1SS Of A L L iOUER FSOM GRID DURING 2U MUURS

•EtDER B ^ L A I C E R S ON . ' 6UV bUS 5 FAIL TO OPEN

D l t S f L i".E>.f.RATOR 13 FAILURE TO SIART AND RUN

9.50E-05

1.00£»00

1.19E-0A

4.80E-02

2.13E-02

IEV-Fi3

FIRE-DAMAGE

LOSP-24

39-CBBUS5FBFO

10-OH-DG18-- -P:>

.. 1F • 1 ' Y ' \ » i . :N BUS 1 AND BUS .? ROOM OCCURS

• ~:SS . : E A i t : \ , t R FR.'jM GRID C-i;R; Nu £<• HOURS

r i t V . t ! ' J E N E R A T O R 'A c A i L \ , R t " 0 START

f f S L t R R K S A n f a S CM » ' f t . : » 8L,S 6 ' A I L ' C O P f N

9 .50E-05

1.00fc»00

1 . I 9 E - 0 4

2 . ' 3 E - 0 2

«..20E 02

IEV-F13

FIRE -DAMAGE

LOSP-24

10-GC-OG'A- -

4 - - Q
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TABLE 4 9 F13 •••*• DOMINANT CUTSETS Page:

Title: Hi: Fire Between Buses 1 and 2

File: FIRE5.ULK ( File crested by linking FIRE3.IN

Reduced Su»n of Cutsets: 1.4WOE-09

ULINK *• ver. 3.11 **)

NUMBER CUTSET PROB PERCENT BASIC EVENT NANE EVENT PROB. IDENTIFIER

9.89E 12

?0 9.896

a.vot-

8.<.8E-12

8.25E

.70

TO

63

60

59

M R E IN BUS 1

EOUIPMENT FAILS

SOV AFW-111A

AFU PUMP IB

TURBINE DRIVEN

OPERATOR FAILS

FIRE IN BUS 1

EQUIPMENT FAILS

AFU PUMP 1A

SOV AFU-111B

TURBINE DRIVEN

OPERATOR FAILS

FIRE IN BUS 1

EQUIPMENT FAILS

AFW PUMP 1A

AFW PUMP 1B

TURBINE DRIVEN

OPERATOR FAILS

FIRE IN SUS 1

EQUIPMENT FAILS

COMMON CAUSE

COMMON CAUSE

FIRE IN BUS 1

EQUIPMENT FAILS

!O<5<; OF ALL

AND BUS 2 ROOM

DUE TO FIRE

FAILS TO OPE*

MECHANICAL

AFU PUMP 1C

TO STOP

AND BUS 2 ROOM

DUE TO FIRE

MECHANICAL

FAILS TO OPEN

AFW PUMP IC

TO STOP

AND BUS 2 ROOM

DUE TO FIRE

MECHANICAL

UNAVAILABLE

AFU PUMP 1C

TO STOP

AND 8US 2 ROOM

DUE TO FIRE

FAILURES OF

FAILURE OF BOTH

AND BUS 2 ROOM

DUE TO FIRE

POWER FROM GRID

OCCURS

FAILURE

MECHANICAL

REACTOR COOLANT

OCCURS

FAILURE

MECHANICAL

REACTOR COOLANT

OCCURS

FAILURE

DUE TO TEST OR

MECHANICAL

REACTOR COOLANT

OCCURS

AFU SYSTEM

LPI TRAINS

OCCURS

DURING 24 HOURS

FAILURE

PUMPS

FAILURE

PUMPS

MAINTENANCE

FAILURE

PUMPS

NO SERVICE WATER DUE TO COMMC* CAUSE FAILURES

9.50E-05

1.00E*00

2.00E-03

1.63E-02

1.37E-01

2.33E-02

9.50E-05

1.00E*00

1.63E-02

2.00E-03

1.37E-01

2.33E-02

1.0OE+00

1.63E-02

1.80E-03

1.37E-01

2.33E-02

9.5OE-05

1.00E+00

2.12E-04

4.21E-O4

9.50E-05

1.00E*00

1.19E-0*

7.30E-04

IEV-FI3

FIRE-DAMAGE

05BSVAFU111A-CC

05BPM--AFU1B-PS

05BPT--AFU1C-PS

36-RXCP-STOP-HE

IEV-FI3

FIRE-DAMAGE

05BPM--AFU1A-PS

05BSVAFW1118-CC

05BPT--AFU1C-PS

36-RXCP-STOP-HE

IEV-FI3

FIRE-DAMAGE

0SBPM--AFU1A-PS

05BPM--AFW1B-TM

058PT--AFU1C-PS

36-RXCP-STOP-HE

IEV-FI3

FIRE-DAMAGE

05B--AFU CM

34S--LP1 CM

IEV-FI3

FIRE-DAMAGE

LOSP-24

02 SUS CM

6.0-E f IRE IN BUS 1

EQUIPMENT FAILS

LOSS OF CONTROL

OPERATOR FAILS

AND BUS ?. ROOM OCCURS

DUC 10 FIRE

SIGNAL TO MU-JA VALVE FAILS OPEN

TO STOP REACTOR COOLANT PUMPS

9.50E-05

1.00E+00

3.00E 06

2.i3E-02

IEV-FI3

FIRE-DAMAGE

03-AS-HTLVLCOP

36-RXCP-STOP-HE

'-.t

t !9E :N BUS l
E Q U I P M E N T FAILS

AFU

AFy

1 ;RB

OPE*

FIRE

iX!

AFw

Af w

'.R8

MM

PUMP 1A

PUMP 18

:NE DRIVES

A'OR F A I L S

!N BUS '

t'MfHT FAILS

F'UMP <A

.-,MP '8

!NE DRIvtM

ON MODE

ANC BUS 2 ROOM

OUE TO FIPE

UNAVAILABLE

MECHANICAL

AFW PUMP IC

TO STOP

AMD BUS 2 ROOM

OuE :0 FiSE

MECHANICAL

MECHANICAL

AFW PUMP -C

OCCURS

DUE TO TEST OR

FAILURE

MECHANICAL

REACTOR COOLANT

OCCURS

FAILURE

FAILURE

MECHANICAL

A AhO 8 BAT TO

MAINTENANCE

FAILURE

PUMPS

FAUURE

RaST S W I T C H I

9.50E-05

1.00E*00

1.34E03

1.63E-02

1.37E-O1

2 .33E02

9.50E-05

1.00E*00

1.63E 02

1.63E-02

l .37E-01

I.63E-03

IEV-FI3

FIRE-DAMAGE

C5BPM--AFU1A-TM

05BPM--AFU1B-PS

05BPT--AFii'C-PS

36-RXCP-STOt- HE

IEV-FI3

FIRE-DAMAGE

05BPM--AFU1A-PS

0SBPM--AFU18-PS

05BPT--AFU'C-PS

SS--SY--BATAS-CM
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r
TA8LE 4 - 9 F I 3 DOMINANT CUTSETS Page:

T i t l e : F I J : F i r e B e t w e e n Buses 1 a n d 2

F i l e : HRE3.WLK ( F i . e c r e a t e d by l m k \ n g F I R E 3 . I N

Reduced Sun o f C u t s e t s : 1 . 4 0 9 0 E - 0 9

WLINK • * V e r . 3 . 1 1 • * )

CUTSET PROS PERCENT

S.S6E 12 .38

V 1 3 E V .36

i.*l£ 12 . }1

i.ft7E-12 .26

5 . 5Vt 1 2 . 24

i.Oul 12 .?2

? 3U 1? ..'••

> Ml V '9

BASIC EVENT NAME

FIRE IN BUS 1

EQUIPMENT FAILS

COMMON CAUSE

AUXILIAftr 3LDG

FIRE IN BUS 1

EQUIPMENT FAILS

LOSS OF ALL

DIESEL GENERATOR

DIESEL GENERATOR

FIRE IN BUS 1

EQUIPMENT FAILS

AFW PUMP U

AFW PUMP 18

MOV MS 102

OPERATOR FAILS

FIRE IN BUS 1

EQUIPMENT FAILS

COMMON CAUSE

BLEED AND FEED

F I BE IN BUS 1

EQUIPMENT FAILS

AFW PUMP 1A

AFW PUMP 18

TURBINE DRIVEN

COMMON CAUSE

F IRE IN 8US 1

f O U I P M t N T F A I L S

..GMMON CAUSE

COMMON MODE

M C E IN 5L? 1

EQUIPMENT FAILS

L O S S OF ALL

FfFOER BREAKERS

A;.;V ->W VliB

'IRE IN BUS 1

EQUIPMENT FAILS

AFW PUMP 1A

4FW PUMP 'B

'l.SBINF C R I V E N

«PR U N A V A I L A B L E

1 ; > > E I N si».s I

• O L ' r>MENt F 4 j . 5

AND BUS 2 ROOM

DUE TO fIRE

FAILURES OF

BASEMENT COOLING

AND BUS 2 ROOM

DUE TO FIRE

POUER FROM GRID

1A

18

AND BUS 2 ROOM

DUE TO FIRE
MECHANICAL

MECHANICAL

FAILS TO OPEN

TO STOP

AND 8US 2 ROOM

DUE TO FIRE

FAILURES OF

FAILS DUE TO

AND BUS 2 ROOM

DUE TO FIRE

MECHANICAL

MECHANICAL

AFW PUMP 1C

FAILURE OF RHR

AND BUS 2 ROOM

DUE TO FIRE

FAILURES OF

FAILURE OF TRAIN

SXD BLS 2 ROOM

DUE TO FIRE

POWER FROM GRID

ON 4.160V BUS 5

FAILS TO OPEN

AND SUS 2 ROOM

DuE TO FIRE

MECHANICAL

MECHANICAL

A>w PUMP 1C

Ol;E TO C.TMMON

AND 9US 2 ROOK

r . E 'o »!» E

OCCURS

AFW SYSTEM

FA U S DUE TO •'"***J0N CAUSE

OCCURS

DURING 24 HOURS

FAILURE TO START AND RUN

FAILURE TO START AND RUN

OCCURS

FAILURE

FAILURE

REACTOR COOLANT PUMPS

OCCURS

AFU SYSTEM

COMMON CAUSE FAILURES

OCCURS

FAILURE

FAILURE

MECHANICAL FAILURE

OCCURS

AFU SYSTEM

A AND TRAIN B

OCCURS

LURING 24 HOURS

FAIL TO OPEN

OCCURS

FAILURE

FAILURE

MECHANICAL FAILURE

CAUSE

OCCURS

EVENT PROS.

9.50E-05

1.00E+00

2.12E-W

2.66C-O4

9.50E-05

1.00E*00

1.19E-04

2.13E-02

2.13E-02

9.50E-05

1.00E+00

1.63E-02

1.63E-02

7.50E03

2.33E-02

9.50E-05

1.00E+00

2.12E-O4

1.82E-04

9.50E05

1.00£*00

1.63E-02

1.63E-02

1.37E-01

9.79E-04

9.50E-05

1.00E*00

2.12E04

1.51E-04

9.50E-05

1.00E»00

1.19E-04

4.80E02

5.32E-03

9.S0E-05

1.00E*00

1.63E 02

1.63E-02

1.37E-01

3.14E-04

9.50E-05

1.00E»00

IDENTIFIER

IEV-FI3

FIRE-DAMAGE

05B--AFW CM

17-SY-ABBC--CH

IEV-FI3

FIRE-DAMAGE

LOSP-24

10-GE-DG1A---PS

10-GE Oi,1B---fS

IEV-FI3

FIRE-DAMAGE

05BPM--AFU1A-PS

05BPM--AFU1B-PS

06-MV--MS102-CC

36-RXCP-STOP-HE

IEV-FI3

FIRE-DAMAGE

05B--AFU CM

56--OB2 CM

1EV-F13

FIRE-DAMAGE

05BPM--A«:U1A-PS

05BPM--AFU1B-PS

05BPT--AFU1CPS

34---RHR CM

IEV-F13

FIRE-DAMAGE

05B--AFU CM

55 --SY---SIAB-CM

lEV-f13

FIRE-DAHAGE

LOSP-24

39-CB-BUS5FB-FO

02-AV-SU301B-CC

IEV-FI3

FIRE-OAMAGE

058PM--AFU1A-PS

05BPM--AFW18-PS

05BPT--AFW1C PS

33R HPR- -CM

!EVF!3

FIRE-DAMAGE

4-91
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fABLE 4-9 F'i

Title: fl3: Fire Between Buset

file: F.*E3.ULK ( File created b r

Reduced Sun of Cutsets: 1.4090F-W

FIRES.IN ULiHK

DOMINANT CUTSETS

Ver. 3.11

Page:

NUMBER CUTSET PRO8 PERCFNT BASIC EVENT NAME PROS. IDENTIFIER

AFW PUMP 1A

AFU PUMP 1e

TURBINE DRIVEN

HP I UMA VAIL ABLE

MECHANICAL

MECHANICAL

AFW PUMP 1C

DUE TO COMMON

FAILURE

FAILURE

MECHANICAL

CAUSE

FAILURE

1.63E-02

1.63E-02

1.37E-C1

7.56E-04

0S6PM--AFU1A-PS

058PM--AFW18-PS

05BPT--AFU1C-PS

331 HPSI-CH

J6 2.53E-12 18 FIRE IN BUS 1 AND BUS 2 ROOM OCCURS

EQUIPMENT FAILS DUE TO FIRE

LOSS OF ALL POWER FROM GRID DURING 24 HOURS

AOV SU-S01A fAILS TO OPEN

FEEDER BREAKERS ON 4160V BUS 6 FAIL TO OPEN

9.50E-05

1.00E*00

1.19E-04

5.32E-03

4.20E-02

1EV-FI5

F:RE-DAMAGE

IOSP-24

02-AV-SU301A-CC

39-CB-BUS6FBF0

W .18 FIRE IN BUS 1 AND BUS 2 ROOM

EQUIPMENT FAILS DUE TO FIRE

MECHANICAL

MECHANICAL

AFU PUMP 1C

AFU PUMP 1A

AFU PUMP 19

TURBINE DRIVEN

CONTAINMENT SUMP STRAINERS

OCCURS

FAILURE

FAILURE

MECHANICAL

PLUGGFO

FAILURE

9.50E-05

1.006*00

1.63E-02

1.63E-02

1.37E-01

7.20E-04

IEV-FI3

FIRE-DAMAGE

05BPM--AFU1A-PS

05BPM--AFW1B-PS

05EPI--AFU1CPS

J4RFL---SUMP-PL

.16 f I RE IN BUS 1

EQUIPMENT FAILS

AFU Pl.'MP 1A

AFU PUMP 18

AFW PUMP 1C

OPERATOR FAILS

AND BUS 2 ROOM

DUE TO FifcF

MECHANICAL

MECHANICAL

AUX LUBE OIL

TO STOP

OCCURS

FAILURF

FAILURE

PUMP MECHANICAL FAILURE

REACTOR COOLANT PUMPS

9.50E-05

1.00E+00

1.63E02

1.63E-02

3.72E-03

2.33E-02

IEV-FI3

FIRE-DAMAGE

058PM--AFU1A-PS

05BPM--AFW1B-PS

058PM-AL0P1C-PS

36-RXCP-STOP-HE

2.U2F-12 .14 FIRT IN BUS 1

E-I1PMENT FAILS

LOSS OF ALL

AND BUS 2 ROOM OCCURS

DUE FO FIRE

POWER FROM GRID DURING 24 HOURS

FEEDER BREAKERS ON 4160V BUS 5 FAIL TO OPEN

TRAVEL ING WATER SCREEN 1B2 MECHANICAL FAILURE

9.50E-05

1.00E*00

1.19E-04

4.83E-02

3./7E-03

IEV-FI3

FIRE-DAMAGE

LOSP-24

39-CB-BUS5FB-FO

02-FLT-TU1B2-PS

1 . ,<'Vf 1} .13 H R t IN BUS 1 AND BUS 2 ROOM OCCURS

EQUIPMENT FAILS DUE TO FIRE

St . AFU- 111A FAILS TO OPEN

AFJ r'UMP 1B MECHANICAL FAILURE

TURBINE DRIVEN AFU PUMP 1C MECHANICAL

OPERATOR lA'i.S TO STOP BOTH «MR PUMPS

FAILURE

9.50E05
1.00E+00

2.00E-03

1.63E-02

1.37E-01

4.23E-03

IEVFI3

FIRE-DAMAGE

05BSVAFU111A-CC

05BPM--AFW1B-PS

05BPT--AFW1CPS

341-RHR-STOP-HE

1 . ,'9E 1 ? FIRE IN BUS 1 AND BUS 2 ROOM OCCURS

EQUIPMENT FAILS [HIE TO F I RE

AtU PUMP 1A MtCHANICA FAILURE

bOV A f W l i l B FAILS TO OPEN

TURBINE DRIVEN AFU PUMP 1C MECHANICAL

OPFRATOR fA IL S TO STOP BOTH RHR PUMPS

M R t IN BUS 1 AND BUS 2 ROOM OCCURS

n i J l P M l N T FAILS DUE 0 FIRE

•.oss OF AIL POWER FROM GRID DURING ?<. HOURS

•RA»f L I .G WATER SCREEN 1A1 MECHANICA'.
: r F: f R BREAKERS O>< -160V BUS 6 '»ii TO OPEN

FAILURE

FAILURE

9.50E-05

1.00E*00

1.63E-02

2.00E-03

1.37E-01

4.23E-03

9 .50E05

1.00E»00

1 .19E • 04

3.72E-O3

4 . 2 0 E - 0 2

I E V - F I 3

FIRE-DAMAGE

05BPM--AFW1A-PS

O58SVAFW1118CC

05BPT--AFU1C-PS

34I -RHR-ST0P-HE

I E V - F I 3

FIRE-DAMAGE

LOSP-24

0 2 - F L T - T w U I PS
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TABLE 4-9 FI3

Title: FI3: Fire Between Buses 1 and 2

File: FIRES.WLK ( File created by linking

Reduced Sum of Cutsets: 1.4090E-09

WUNK

•• DOMINANT CUTSETS

Ver. 3.11

Page:

NUMBER CUTSET PRO6 PERCENT BASIC EVENT NAME EVENT PRO6. IDENTIFIER

A3 1./6E-12 .12 FIRE IN BUS 1

EQUIPMENT FAILS

»FW PUMP 1A

AFU PUMP IB

AFW PUMP 1C

OPERATOR FAILS

AND BUS 2 ROOM

DUE TO FIRE

MECHANICAL

MECHANICAL

UNAVAILABLE

TO STOP

OCCURS

FAILURE

FAILURE

DUE TO TEST OR

REACTOR COOLANT

MAINTENANCE
PUMPS

9.50E-05
1.00E+00
1.63E-02
1.63E-02
3.00E-03
2.33E-02

IEV-FI3
FIRE-DAMAGE
05BPM--AFU1A-PS
05BPM--AFU18-PS
05BPM--AFU1C-TM

36-RXCP-STOP-HE

.12 FIRE IN BUS 1 AND BUS 2 ROOM OCCURS

EQUIPMENT FAILS DUE TO FIRE

SOV AFW-111A FAILS TO OPEN

AFU PUMP 1B MECHANICAL FAILURE

TURBINE DRIVEN AFW PUMP 1C MECHANITAL

OPERATOR FAILS TO EST 'JLISH BLEED AND FEED

FAILURE

9.50E-05
1.00E*00
2.00E-03
1.63E-02
1.37E-01
3.88E-03

IEV-FI3
FIRE-DAMAGE
05BSVAFW111A-CC
05BPM--AFU1B-PS
053PT--AFW1C-PS
36 082065086-HE

45 1.65E-12 .12 FIRE IN BUS 1

EQUIPMENT FAILS

AFU PUMP 1A

SOV AfU-'118

TU<- d i 4E DRIVEN

OPERATOR FAILS

AND BUS 2 ROOM

DUE TO FIRE

MECHANICAL

FAILS TO OPEN

AFU PUMP 1C

TO ESTABLISH

OCCURS

FAILURE

MECHANICAL
BLEED AND FEED

FAILURE

9.50E-05
1.006*00
1.63E-02
2.00E-03
1.37E-01
3.88E-03

IEV-FI3
FIRE-DAMAGE
058PM--AFUU-PS
05BSVAFU111B-CC
056PT--AFW1C-PS
36-O62OB5O66-HE

1.63E-12 .12 FIRE IN BUS 1

EQUIPMENT FAILS

LOSS OF ALL

AND BUS 2 ROOM

DUE TO FIRE

POWER FROM GRID

FEEDER BREAKERS ON 4160V BUS 5

BREAKER FROM MCC-62D

OCCURS

DURING 24 HOURS

FAIL TO OPEN

FAILS TO CLOSE

9.50E-05

1.00E+00

1.19E-Q4

4.80E-02

3.00E-03

IEV-FI3

FIRE-DAMAGE

LOSP-24

39-CB-BUS5FB-F0

40-CB-62D/A6-FC

1.6.5F .12 FIRE IN BUS 1

EQUIPMENT FAILS

LOSS OF ALL

AND BUS c ROOM OCCURS

DUE TO FIRE

POWER FROM GRID DURING 24 HOURS

FEEDER BREAKERS ON 4160V BUS 5

BREAKER 1-601 FAILS TO OPEN

FAIL TO OPEN

9.50E-05

1.00E*00

1.19E-04

4.80E-02

3.00E-03

1EV-FI3

FIRE-DAMAGE

LOSP-24

3V-C8-BUS5FFJ-FO

39-C8-1-601--F0

'.63E -1? FIRE IN 8US 1
EQUIPMENT FAILS

LOSS OF ALL

FEEDER BREAKERS

BREAKER 1-603

AND BUS 2 ROOM

DUE TO FIRE

POWER FROM GRID

ON 60V BUS 5

FAILS TO CLOSE

OCCURS

DURING 24 HOURS

FAIL TO OPEN

9.50E-05

1.00E-00

1.19E-04

4.E0E-02

3.00E-03

IEV-FI3

FIRE-DAMAGE

LOSP-24

39-CB-BUS5FB-FO

39-CB-1-603-FC

1 .6<?E - 1 Z fIRE "X BUS 1

EQUIPMENT FAILS

AfW PUMP 1A

AFW PUMP 1B

TURBINE DRIVEN

OPERATOR FAILS

AND BUS 2 ROOM

DUE TO FIRE

MECHANICAL

UNAVAILABLE

AFW PUMP 1C

TO STOP SOT'

OCCURS

FAILURE

DUE TO TEST OR

MECHANICAL

RHR PUMPS

MAINTENANCE

FAILURE

9.50E-05

1.00E*00

1.63E-02

1.80E-03

1.37E-01

4.23E-05

IEV-FI3
FIRE-DAMAGE

05BPM--AFU1A-PS

05BPM--AFWIB-:M

05BPT--AFw1C-PS

34I-RHR-ST0P-HE

1 48F. 1? MRE IN 8l,S 1 AND BUS 2 »0OM

£i.MPME«,T FAILS DuE TO F ; R E

AF» P;.,MP 1A M E C H A N I C A L

A ' « PI.-MO 'B , : N A V A I L » B L E

OCCURS

DUE '0 T[ST OR MAINTENANCE

9.50E-05

': .OOE-OC

1.63E- 02

1.30E-Q3

IEV-FI3

FIRE-DAMAGE

-Af.iB-TH

4 -P
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TABLE 4-9 FI3

~Itle: f13: F,re Bet~een Buses 1 and 2
file: flIlE3.wv:: ( Fi(e crellted by I ,,,king fIRE3.!1f

lIeduced Sum of Cut,ets: 1.4090E-09

NUMBER C~TSET PII08 PERCENT BASIC EV(~T NAME

••••• DOMINANT CUTSETS •••••

Wl/N( •• Ver. 3.11 •• )

PIIge:

EVENT PR06. IDENT IFIER

6

'..:..

46

1.16E-12

1 . 6~E - 12

1.65£ -,;>

1 .63E -12

! . t.3E , 2

· 12 fI RE 1N BUS 1

EQUIPMEIIT FAllS
Af II PUMP fA

Aflo! PU!'1P 1B

ArlO PUMP 1C

OPERATOIl FAI l$

· 12 FIRE IN BUS 1
EQUIP"'ENT FA llS
50',1 -'flo/-lIlA
Af\ol PUMP 1B
IURBINE DIlIVEN
OPERATOR FAilS

.12 FIIlE {N BUS 1
EQUIPMENT FAllS

AFW PUMP lA
SOV Mil' 1118

TUH 1 HE DRIVEN
OPERAfaR FAlLS

.12 fiRE IN BUS 1

EQUIPMENT FAllS
lOSS OF All
FEEDER BRE~KERS

BREAKEIl FR()<l

_12 f lilt ! N BUS 1

!:OUIPMENT fAilS

LOSS OF All
f EEDE R BREAKERS
SHAKEIl 1-601

· ' 2 fIRE I N BUS 1
EOUIPhlENT fAllS
LOSS Of ~l l

fEEDER BI(EAKERS

RREAK(I( '-003

AND SUS 2 RC04

DUE TO fiRE
MECHAlllCAl
MECH1.IlICAl

UNAy" I lASlE

TO STOP

AND BlJS 2 ROOM
DUE TO FIIlE

FAllS TO OPEN
MECHANICAL
Afll PUMP lC
TO EST 'illSH

AND BUS 2 ROOM
DUE TO FIIlE
MECHANICAL
FAllS TO OPEN
AFW ~P 1C
TO ESTA811SH

AND BUS 2 ROOM

DUE TO FJRE
POI/Ell FIlt:»4 GRID
ON 4160',1 BUS ';

MCC-620

AND BUS <. 1l00M

DuE TO FIIlE
P~ER FROM GRID

ON 4160',1 BUS 5
fAilS TO OPEN

AND BUS 2 RC04

DUE TO FIRE
POI/ER fll(J114 GIIIO
ON -60 ... BUS 5

fAllS TO CLOSE

OCCURS

FAILURE
fAILURE
DUE TO TEST OIl

ilEAC TOR COOl AN I

OCCURS

FAllUIlE
MECHANrfAl
BLEED AND FEED

OCCURS

FAIlURl

MECHANICAL
8LEED AlID fEED

OCCURS

DURING 24 H().JRS
FAIL TO OPEN
FAilS TO CLOSE

OCCURS

DURING 24 HOURS

FAIL TO OPEIl

OCCURS

DUllING 24 ~().JRS

fAil TO OPEN

I4AINTEIlAIlCE

PLlCPS

FAilURE

FAlLURE

9.50£ -OS

1.00£.00

1.63£ -02
1.63E-02
3.00E-03

2.33E-02

9.50E-05
1.00E+00

2.00E-03
1.63E-02
1.3lE-01
3.88E-03

9.50E-05
1.00E"0l)
1.63E-02
2.00£-03
1.3lE-Ol

3.88E-03

9.50E-05
1.00E+00
1.19£-04

4.80E-02

3.00E-03

9.50E-05
1.00E+00
1.19£-04

4.8OE-02
3.00E·03

9.50E-05
1.00E+00

1.19£-04

4.eOE·02
3.00E-03

IfV'FI3
f IIlE . DAMAGE
058PM--AfW1A-PS
058PM··AFW18-PS
058PM··AfW1C·TM

36-RXCP-STOP-HE

IEV-FI3
FI AE -DAMAGE
058SVAfW111A-CC
05BPM- -AFwlB-PS
0<;::!pT--AfW1C-PS
3tr 062085086- HE

IEV-FI3
FIRE-DAMAGE
058PM··AFW1:'-PS

058SVAFW1118-CC
05bPT--AFW1C-PS
36-062065086-HE

IEV-fI3

FIRE-DAMAGE
losp-24
39-CS-BlJS5FB-FO
40-C8-620/A6-,C

IEV- F13
FIRE-DAMAGE
lOSP-24
3lj,-CB-BUS5FB-FO
39-CS-1-6Q1--FC

IEV-FI3

FlllE-DAMAGE

lOSP-24
39-CB-BUS5fB'fO
39-C8·1-603-·FC

'.UE -12 · " ilRE!~BUS'

EaU!PME~r fAlLS
Aill PUMP 1A

AF" PUMP 18
TuRBl'lE DRIVEN
OPERATOR FAllS

AND BUS 2 ROOM
DuE TO fIRE
MECKANICAL

U/iAVAILABLE
Mil PUMP 1C
TO STOP 80T

OCCUIlS

FAIlUI(E

DuE TO TEST OR
MECHANICAL
RHR PUMPS

".A!NTEIIMfCE

fAlLUIlE

9.50E-05
1.00E+00

1. 63E ·02

I.BOE ·03

1.37E-01
4.23E-03

lEV· FI3
F! IlE -DAMAGE

05SP",· -Mill'" -PS
05BP/f· -Mwlg-:/If

056PT' ·AFII1C- PS
34/-RHR-STOP-HE

A~D BUS ;> ROOM OCCURS

f ':; .. 1 ! PIo4E ~ r I=" A. Il S )1...£ T0 ~: RE

At:. ;')t.JMP 1A Mf.LHA~ICAL

~,~ Pi;,..O is .:~A""Ai ~A.BlE

9.50£-05

1 .JOE +00

1.63£ - >;2

1.80E -:]3

IEV- f 13
fIRE-aAMAGE
)56PM· ·",,,,u-ps
~5B~"" ·., .. 18 -TM



.ABLE 4-9 FI3 »•••• DOMINANT CUTSETS *•*•* Page: 7

T'tle: FJ3: Fire Between Buses 1 and 2

File: flRE3.WLK ( File created by linking F1RE3.IN ULINK •* Ver. 3.11 *•)

Reduced Sum of Cutsets: 1.4090E-09

NUMBER CUTSET PBOB PERCENT BASIC EVENT NAME EVENT PROS. IDENTIFIER

TURBINE DRIVEN AFU PUMP 1C MECHANICAL FAILURE 1.37E-01 05BPT--AFWiC-PS

OPERATOR FAILS TO ESTABLISH 8LEEO AND FEED 3.88E-03 36-082085086-HE
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TABLE 4-10 F14 DOMINANT CUTSETS Par*:

T i t l e : f 14: D i e s e l B f i r e

f i l e : FIRE4.WLK ( f i l e c r e a t e d by I i racing F IRE4.1N

Reduced Sum of Cutse ts . : 7 . 4 4 4 0 E - 0 6

WLINK Ver. 3.11 ••)

CUTSET PROS PERCENT BASIC EVENT NAME EVENT PRO6. IDENTIFIER

1 1.1 IE-06 14.91 8 DIESEL

EQUIPMENT FAILS

OPERATOR FAILS

CCW PUMP A

GENERATOR OIL

DUE 10 FIRE

TO START ONE

MECHANICAL

FIRE OCCURS

CHARGING PUMP

FAILURE

8.92E-03

1.00E+00

1.21E-02

1.03E-02

IEV-FI4

FIRE-DAMAGE

35--CHP HE

31-PK--CCW1A-PS

2 4.02E 07 5.40 B DIESEL

EQUIPMENT FAILS

OPERATOR FAILS

TRAVELING WATER

GENERATOR OIL

DUE TO FIRE

TO START ONE

SCREEN 1A1

FIRE OCCURS

CHARGING PUMP

MECHANICAL FAILURE

1.00E*00

1.21E-02

3.72E-03

1EV-FI4

FIRE-DAMAGE

35--CHP HE

02-FLT-TU1A1-PS

3 3.24E 07 4.35 8 DIESEL

EQUIPMENT FAILS

OPERATOR FA1LS

BREAKER FROM

GENERATOR OIL

DUE TO FIRE

TO START ONE

MCC-52D

FIRE OCCURS

CHARGING PUMP

FAILS TO CLOSE

8.92E-03

1.00E+00

1.21E-02

3.00E-03

IEV-FI4

FIRE-DAMAGE

35--CHP HE

40-CB-52O/A6-FC

?.14E .V 2.87 8 DIESEL

EQUIPMENT FAILS

BREAKER FROM

GENERATOR OIL

DUE TO FIRE

BUS 8RA-102 TO

fIRE OCCURS

BUS BRA-104 TRANSFERS OPEN

8.92E-03

1.00E+00

2.40E-05

IEV-H4

r I RE-(DAMAGE

38-C9A102-04-CO

2.UF-07 ?.87 B DIESEL GENERATOR OIL

EQUIPMENT FAILS DUE TO FIRE

BREAKER 15201 TRANSFERS OPEN

FIRE OCCURS 8.92E-0J

1.00E*00

2.40E-05

IEV-FI4

FIRE-DAMAGE

40-CB--15201-CO

6 ?.14E-07 ?.87 B DIESEL GENERATOR OIL FIRE OCCURS

QUIPMENT FAILS DUE TO FIRE

TRANSFORMER SUPPLT BREAKER 1-505 TRANSFERS OPEN

8.92E03

1.00E+00

2.40E-05

IEV-FI4

FIRE-OAMAGE

39-CB--1-505-CO

?.7t> 8 DIESEL

EQUIPMENT FAILS

AFW PUMP 1A

TURBINE DRIVEN

CCW PUMP A

GENERATOR OIL

DUE TO FIRE

METHANICAL

AFW PUMP 1C

MECHANICAL

FIRE OCCURS

FAILURE

MECHANICAL

FAILURE

FAILURE

8.92E-03

1. OC?: 00

1.63E-02

1.57E-01

1.O3E-02

IEV-FI4

FIRE-DAMAGE

058PM--AFU1A-PS

05BPT--AFU1C-PS

31-PM--CCU1A-PS

',2 8 DIESEL GENERATOR OIL FIRE OCCURS

EQUIPMENT FAILS DUE TO FIRE

TRANSFORMER 1-52 FAILURE

il 8 DIESLL GENERATOR OIL FIRE OCCURS

EOUIPMfcNf F I R S DUE TO f I RE

Afw PU M P IA M E C H A N I C A L FAILURE

>'SmE DRIVEN AFW PUMP 1C MECHANICAL

w „• M -A FAILS 10 OPEN
FAILURE

8.92E-03

1.00E+00

1.94t 05

8.92E-03

1.00E-00

I.63E-02

1.37E-01

7.5OE-O3

IEV-FI4

Ft RE-DAMAGE

40-TR--1-52--SG

IEV-FI4

FIRE-DAMAGE

05BPM--AFU1A-PS

058PT--AFW1C-PS

331MV---SI4A-CC

• .-.it •:.' 2.00 B DIESEL

FQUIPMrNT FAILS

»>W PUMP IA

I.-8B1NE tRivEN

utNERAIOR OIL

DUE TO FIRE

MECMANKAL

AFW PUMP 1C

• *:. s 'o O P E N

FIRE OCCURS

FAILURE

MECHANICAL 'A!LURE

8.92E 03

1.00E+00

1.63E-02

1.37E-01

7.50E-O3

IEV-FK

FIRE-DAMAGE

05BPM--AFW1A-PS

05BPT--AFU1C-PS

33IMV---SI2A-CC
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TA8LE 4-10 fl4

Tit Ie: f14: 0 I ese I B f' r e
Fde: F111E4.IILI( ( f lIe created by I in.,nq FIRE4.1N

Reduced Sl.I'I of Cutset!>: 7.4440£-06

NU~Bf~ CUTSET PROB PERCENT 8ASIC EVENT NAHE

••••• DOMINANT CLJTSETS •••**

IILINI( •• Ver. 3_11 •• )

P8t;~:

EVENT PIlOS. IDENT/FIEIl

1. 11E -06 14.91 8 DIESEL

EOUIPMENT FAILS

OPERATOR FAILS

CCII PUMP A

GE~ERATOIl 01 l

DUE TO FIRE
TO START ONE

MECHANICAL

FIRE OCCURS

CHARGING PUMP

FAILURE

8.92E-03

1.00E+00

1.21E-02

1. 03E -02

[EV-fI4

fiRE-DAMAGE
35-·CHP-----·HE
31-PM- -CCW1A-PS

2 4.02E 07

3.,o4E 07

5.40 8 DIESEL
EOUIPMENT FAJ LS

OPERATOR FAILS
TRAVEll NG WATER

4.35 8 DIESEL
fOU IPMENT FA IlS

OPERATOR FAILS

BREAKER FROM

GEI/ERATOII OIL

DUE TO FJIIE

TO START ONE
SCREEN 1Al

GENERATOR OIL
DUE TO FIRE

TO START ONE

MCC-52D

FIRE OCCURS

CHARGING P\.I4P

MECHAIIICAL

FIRE OCCURS

CHARGING PUMP
FAILS TO CLOSE

FAILUIlE

~.97J:-~J

1.00£+00

1.21E-02
3.72E·03

8.92E-03
1.00E+00
1.21E-02

3.00E-03

IEV-FI4

FIRE-DAMAGE

35- -CHP-· - -- -HE
OZ-flT-TW1AI-PS

IEV-f/4
fIRE-DAMAGE
35- -CHP- -. - - -HE

40- C8- 5201A6- FC

" 2.14E07 2.87 B DIESEL GENERATOR all fIRE OCCURS

EOUIPMENT FAILS DUE TO fIRE
BREAKER FROM BUS BRA-l02 TO BUS BIlA·l04 TRANSFERS OPEN

8.92E-03

1.00E+00
2.40E-05

IEV-rt4

Fl liE -DAMAGE
38-C9"102-04-CO

5 z_r4f -07 2.87 8 DIESEl
EOUIPMENT FAilS

BREAnR 15201

GENERATOR all

DUE TO FIRE

HIANSFERS OPEN

FIRE OCCuRS B.92E-03
1.00E+OQ

2.40E-05

IEV-FI4
FIRE-DAMAGE
40-C8--15201·CO

6 2.;4E-07 2.87 R DIESEL GENERATOR OIL FIRE OCCURS

aUIPMENT FAILS DUE TO FIRE
TIlA~SFORMER SUPPLY BREAKER 1-505 TRANSFERS OPEN

B.92E-03

1.00£+00

2.40E-05

IEV- F14

FIRE-DAMAGE
39-C8-·1·505·CO

? TS B DIE SE L
Eau JPME NT fA J LS

~fll PUMP lA

TURBINE ORIVEN

CCII PUMP A

GENERATOR Oil
DUf. TO FIRE

MErHANICAl

Mil PUMP lC

MECHANICAL

FIRE OCCURS

FAILUIlE

MECHANICAL

FAILURE

FAILUIlE

8.92E-03
1.00<::'00

1.63E-02

1. 371: -01

1.03E-02

lEV-F 14
FIIlE-DAMAGE

OS8PM- -AfW1A-PS

058PT"AfW1C-PS

31 -PM- -CCW1A-PS

8 1 . :iE -ill

... 9f 01

2.32 B DIESEL
EOUIPMENT FAILS
TRAI;SfOPMER

... <l B DIE ~ll

EOU I"MI: Nr FAll S
A''oi PUMP lA
_iiBI~E )RlvE.'i

M J ',I 4"

2.CO B DIESEL
fJl;lr"'r~l f~ILS

A'" Pl',",'" 1A

I "iiBl'if :~l.f"

,",','\/ "l ....

GEIjERATOIl 01 l

DuE TO FIRE

1-52

GENERATOR OIL

DuE TO fIRE
MECHANIC~L

Mil PUMP lC
, AIl S 10 OPE N

utNERAIOR OIL

Dt;E TO FIRE
"IECHANlrAl

Af'oJ PUMP 1C

FIRE OCCURS

FAJ LURE

FfRE OCCURS

fAILURE
MECHANICAL

FIRE OCCURS

F~ !LURE

MECHANICAL

FAILURE

'A! LURE

8.92E-03
1.00E+00

1.94f OC;

8.92E-03

1.00E+00

1.63E-02

1. 37E -01

7.50E-03

8.92E 03

1.00E+00
1.63E-02

1.37£-01

7.50E·03

IEV-F 14
FlRE'DAMAGE

1,0-TIl·-1-S2-·SG

I!:V-FI4

FIRE-DAMAGE
058PM-'AFW1A-PS

058PT-·AFII1C-PS
33IMV---SI4A-CC

lEV-ElI.

FlIlE-DAMAGE
058PM--AFlllA-PS

058PT--AFWIC-pS

33IMV- - -512"-(C



r
1ABLE 4-10 F14 DOMINANT CUTSETS Page:

t i t l e : I K : D i e s e l 8 F i r e

f i l e : F 1 R E 4 . U U ( f i l e c r e a t e d by l i f t i n g F IRE". . IN

Seduced Sun o* C u t s e t s : 7 . 4 4 4 C E - 0 6

WLINK ** Ver. 3.11 **)

NUMBER CUTSET ('ROB PERCENT BASIC EVENT NAME EVENT PROB. IDENTIFIER

11 1 49f. 0 7

W 1.4VE 0 /

I.'.VE 0 /

16 9 . / i t 08

3 - S i t'8

2 . 0 0 8 O l f S E l

tOUlPMfcN! FAILS

AfU PUMP 1A

IURBINE DRIVEN

MOV SI 5S0A

2 . 0 0 B DIESEL

EQUIPMENT FAILS

AFW PUMP 1A

TURBINE DRIVEN

MOV SI ?S1A

GENERATOR OIL

DUE TO FiaE

MECHANICS

AFW PUMP -,C

FAILS TO OPEN

GENERATOR OIL

DUE TO FIRE

MtLiANICAL

AFW PUMP 1C

FAILS TO OPEN

2 . 0 0 B DIESEL GENERATOR OIL

EQUIPMENT FAILS DUE TO FIRE

AfU PUMP 1A HtCMANICAL

TURBINE DSIVEN AfU PUMP 1C

«OV CC '•OOA FAI'.S TO OPEN

F i RE OCCURS

FAILURE

MECHANICAL

HRE OCCURS

FAILURE

MECHANICAL

FIRE OCCURS

FAILURE

MECHANICAL

1.1S B DSL , f i i.tNERATOR OIL FIRE OCCURS

EQUIPMENT FA; i S DUE TO f IRE

l l y i'i;MP 1A MECHANICAL fAHURE

Tl,RB:>il CWi'.EN AFW PUMP !C MECHANICAL

-4;f B 4 7 "i» ' A | i S ' ' STOP SO'H S«» PUMPS

FAILURE

FAILURE

FAILURE

<\(IO B DIESEL

FQUIPMENT FAILS

AFU PUMP 1A

IURBINE DRIVEN

MOV RHR 300A

1.91 B DIESEL

EQUIPMENT FAILS

AFU PUMP 1A

TURBINE DRIVEN

COMPRESSOR 1A

COMPRESSOR 1C

' . 5 1 8 D I f Sf L

E OU I PME NT -'AILS

NO CHARGING flOW

CCU t'UMP A

J? B n ; F i t i

F. OUl PMf NT F A I I S

H y i'UMP !A

T.lKfilNl nRUfN

« • ' • » • • ' , I ' . A

GENERATOR OIL

DUt TO f IRE

MECHANICAL

AFW PUMP 1C

FAILS TO OPEN

GENERATOR OIL

DUE TO FIRE

MECHANICAL

AFU PUMP ;c

MECHANICAL

MECHANICAL

GENERATOR OIL

DUE TO FIRE

DUE TO

MECHANICAL

j E N F R A T O ' B O I L

I L * TO f i»E

MECHANICAL

AfW PUMP 1C

FAILS TO CLOSE

FIRE OCCURS

FAILURE

MECHANICAL

FIRE OCCURS

FAILURE

MECHANICAL

FAILURE

FMIURE

F;RE OCCURS

COMMON CAUSE

FAILURE

F!RE OCCURS

FAILURE

MECHANICAL

FAILURE

FAILURE

FAILURES

FAILURE

FAILURE

' •>•;'( 8 ; : l ' •- . • , E N E » A ' . ; R O I L

.1 ' 0 •' !»(

: ; » E OCCURS

8.92E-03

1.00E*00

1.63E-02

1.376-01

7.50E-03

8.92E-03

1.00E*00

1.63E-02

1.37E-01

7.50E-03

8.92E-03

1.00E+Q0

1.63E-02

1.37E-01

7.5OE-O3

8.V2E-03

1.00E»00

1.63E-02

1.37E01

7.50E-03

8.92E03

1.006*00

1.63E-02

1.37E-01

8.44E-02

8.44E-02

8.92E-03

1.00E+00

1.06E-03

1.03E-02

8.92E-03

1.00E*00

1.63E-02

1.376-01

- . 7 6 E - 03

8 .926 -03

1.006*00

1.636-02

1.37E-01

4 .23E 0^

9 . V 2 E - 0 5

' . O O F - 0 0

IEV-F I4

FIRE-DAMAGE

058PM--AFW1A-PS

058PT--AFU1C-PS

34RMV-SI350A-CC

IEV-FI4

FIRE-DAMAGE

058PM--AFW1A-PS

058PT--AFW1C-PS

34RMV-SI351A-CC

IEV-F I4

FIRE-DAMAGE

05BPM--AFU1A-PS

05BPT--AFU1CPS

34RMV-CC400A-CC

IEV-FI4

FIRE-DAMAGE

058PM--AFW1A-PS

058PI--AFU1CPS

33RMVRHR300A-FO

I E V - F I 4

FIRE-DAMAGE

05BPM- AFU1APS

05BPT--AFW1CPS

01-PM-SIAC1APS

01-PM-SIAC1C-PS

IEV-FI4

FIRE-DAMAGE

35--CHP CM

31-PM--CCV1A-PS

I E V - F I 4

FIRE-DAMAGE

058PM--AFU1A-PS

058PT- -AFW1CPS

33RMV- - -S I5A-FC

IEV « !4

FIRE-DAMAGE

05BPM--AFW1A-PS

05BPT- AFW1CPS

341-PHR-STOP "E

1 E V • F ! 4

FIRE DAMAGE
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TABLE 4-10 F U 00*1NANT CUTSETS Page:

Title: F U : Diesel 8 f i re

File: FIRE4.UIK ( F • created by linking FIRE4.1N

Sum of Cutsets: 7.4440E-06

ULtNK Ver. 3.11 *•)

HBER

iO

2'

22

?i

?*>

CUTSET PROB

?. ni oa

/.41E 08

5.98E 08

S.S4E Q8

5. 10E-08

«.86F 08

*.rvt oa

H.12E 08

PERCENT

1.04

1.00

.80

.78

.69

.fcS

.6 •

.S5

BASiC EVENT NAME

OPERATOR FAILS TO START ONE

NO SERVICE WATER DUE TO

B DIESEL

EQUIPMENT FAILS

AFU PUMP 1A

TURBINE DRIVEN

OPERATOR FAILS

B DIESEL

EQUIPMENT FAILS

AFU PUMP 1A

TURBINE DRIVEN

TRAVELING WATER

B DIESEL

EQUIPMENT FAILS

AFU PUMP 1A

TURBINE DRIVEN

BREAKER FROM

B DIESEL

EQUIPMENT FAILS

AfV PUMP 1A

TURBINE DRIVEN

-NOT-TRAIN B

TRAIN A

8 DIESEL

EQUIPMENT FAILS

LOSS Of ALL

Ff.ECER BREAKERS

8 DIESEL

EQUIPMENT FAILS

AFU PUMP 1A

TURBINE TS1VEN

AIR COMPRESSORS

14 DIE5EI

EQUIPMENT FAILS

OPERATOR FAILS

M U u R E OF TIME

R DIESEl

EQUIPMENT -AILS

AFw PUMP U

'•Ji)8!NE DSl'.EN

•̂  ] r-' M P * a

GENERATOR OIL

OUE TO FIRE

MECHANICAL

AFU PUMP 1C

TO ESTABLISH

GENERATOR OIL

OUE TO FIRE

MECHANICAL

AFU PUMP 1C

SCREEN 1A1

GENERATOR OIL

OUE TO FIRE

MECHANICAL

AFU PUMP 1C

MCC-52D

GENERATOR OIL

DUE TO FIRE

MECHANICAL

AFU PUMP 1C

UNAVAILABLE

UNAVAILABLE DUE

GENERATOR OIL

DUE TO FIRE

POWER FRO" GRID

ON <.160V BUS 5

GENERATOR OIL

OUE TO FIRE

MECHANICAL

AFW PUMP 1C

FAIL CUE TO

GENERATOR OIL

DUE TO FIRE

TO START ONE

DELAY RELAY

GENERATOR OIL

DUE TO F!RE

MECHANICAL

AFW PUMP 'C

'A!15 TO START

CHARGING PUMP

COMMON CAUSE

FIRE OCCURS

*:.JRE

MEC'IANICAL

BLEED AND FEED

FIRE OCCURS

FAILURE

MECHANICAL

MECHANICAL

FIRE OCCURS

FAILURE

MECHANICAL

FAILS TO CLOSE

FIRE OCCURS

FAILURE

MECHANICAL

OUE TO TEST OR
TO TEST OR

FIRE OCCURS

DURING 24 HOURS

FAIL TO OPEN

FIRE OCCURS

FAILURE

MECHANICAL

COMMON CAUSE

FIRE OCCURS

CHARGING PUMP

TDR-BLS/B5

FIRE OCCURS

FAILURE

MECHANICAL

FAILURES

FAILURE

FAILURE

FAILURE

FAILURE

FAILURE

MAINTENANCE

MAINTENANCE

FAILURE

FAILURE

EVENT PR06.

1.21E-02

7.30E-04

8.92E03

1.OOE+00

1.63E-02

1.37E-01
3.88E-03

8.92E-03

1.OOE+00

1.63E-02

1.37E-01

3.72E-03

8.92E-03

1.OOE+00

1.63E-02

1.37E-01

3.00^-03

8.92E-03

1.OOE+00

1.63E-02

1.37E-01

2.94E-03

2.94E-03

8.92F-03

1.OOE+00

1.19E-04

4.80E-02

8.92E-03

1.OOE+00

1.63E-02

1.37E-01

2.44E-D5

8.92E03

1.OOE+00

1.21E-02

4.UE-04

8.92E-03

1.00E*0Q

1.63E-02

1.37E-01

2.C7E-03

IDENTIFIER

35--CHP HE

02 SWS CM

IEV-F14

FIRE-DAMAGE

058PH--AFU1A-PS

058PT--AFU1C-PS

36-062085066-HE

IEV-FI4

FIRE-DAMAGE
05BPM--AFU1A-PS

05BPT--AFU1C-PS

02-FLT-TU1A1-PS

IEV-FI4

FIRE-DAMAGE
05BPM--AFW1A-PS

05BPT--AFU1C-PS

40-C8-520/A6-FC

IEV-FI4

FIRE-DAMAGE

J5BPM--AFU1A-PS

058PT--AFW1C-PS

-55--SYESFTRBTH

55--SY-ESFT»A-TM

IEV FI4

FIRE-DAMAGE

LDSP-24

39-CB-BUSSFBFO

IEV-M4

FIRE-DAMAGE

05BPK-AFU1A-PS

058PT--AFU1C-PS

01-PM-IASP---CM

IEV-FI4

FIRE-DAMAGE

35--CHP HE

35--RE-TDBSB5-RF

IEV-FI4

• IRE-DAMAGE

05BPM--AFU1A-PS

058PT--AFU1C-PS

53SPM-- -SPA-PS
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TABLE 4-10 FI4 ••••• DOMINANT CUTSETS ***** Page:

t i t l e : F ! 4 : D i e s e l B F i r e

h l c : F IRE4.WLK ( F i l e c r c a T « d by l i n k i n g F I R E 4 . I N

fleiiut • : SLITI of C a s e ' s : ? . 4 4 4 0 E - 0 6

UL1NK Ver. 5.11 ••)

CUTSET PROB PCRCENT BASIC EVENT NAME EVENT PROB. IDENTIFIER

5.<?8E 08

V9Bt (18

.S3

e DIESEL

EOti.PMENT TAILS

AFW PUMP 1A

GENERATOR OIL

DUE TO FIRE

MECHANICAL

TURBINE DRIVEN AFU PUMP 1C

bW CONTROL VALVE AOV 31746

8 OIESEL

EQUIPMENT FAILS

AFW PUMP 1A

GENERATOR OIL

DUE TO FIRE

MECHANICAL

IURBINE DRIVEN AFW PUMP 1C

SW CONTROL VALVE SOV 33313

B OIESEL

EQUIPMENT FAILS

AFW PUMP 1A

IURBINE DRIVEN

SOV SW-1211A

GENERATOR OIL

DUE TO F IRE

MECHANICAL

AFW PUMP 1C

FAILS TO OPEN

FIRE OCCURS

FAILURE

MECHANICAL

FAILS TO OPEN

FIRE OCCURS

FAILURE

MECHANICAL

FAILS TO OPEN

FIRE OCCURS

FAILURE

MECHAN CAL

FAILURE

FAILURE

FAILURE

8.92E-03

1.00E*00

1.63E-02

1.37E-01

2.00E-03

8.92E-03

1.00E*00

1.63E-02

1.37E-01

2.00E-03

8.92E-03

I.OOE'OO

1.63E-02

1.37E-01

2.00E-03

IEV-FK

FIRE-DAMAGE

05BPM--AFU1A-PS

05BPT--AFU1C-PS

U-AVCV31746-CC

IEV-FU
FIRE DAMAGE

05BPM--AFW1A-PS

05BPT--AFU1C-PS

17-SVSV33313CC

IEV-F I4

FIRE-DAMAGE

05BPM--AFU1A-PS

058PT--AFW1CPS

3ARSVSW1211A-CC

na

5.52E C8

B DIESEL GENERATOR OIL

EQUIPMENT FAILS DUE TO FIRE

OPERATOR FAILS TO START ONE

BOTH CCW PUMPS FAIL DUE TO

B DIESEL GENERATOR OIL

EQUIPMENT FAILS DUE TO FIRE

NO CHARGING FLOW DUE TO

TRAVELING WATER SCREEN 1A1

FIRE OCCURS

CHARGING PUMP

LOSS OF 0FFS1TE POWER

FIRE OCCURS

COMMON CAUSE

MECHANICAL

FAILURES

FAILURE

1.00E*00
1.21E-02
3.30E-04

8.92E-03
1.00E*00
1.06E-03
3.72E-03

I E V - F U

FIRE-DAMAGE

35--CHP HE

31-PH-CCU1AB-CM

IEV-FU

FIRE-DAMAGE

35--CHP CM

02-FLT-TW1A1-PS

55 V S5E 08 .45 8 DIESEL GENERATOR OIL FIRE OCCURS

fOUIPMENT FAILS DUE TO FIRfc

KFW PUMP 1A MECHANICAL FAILURE

TURBINE DRIVEN AFU PUMP 1C MECHANICAL

RHR PUMP 1* FAILS TO START AND RUN

FAILURE

8.92E-03

I.OOEmO

1.636-02

1.37E-01

1.67E-03

I E V - F I 4

FIRE-DAMAGE

05BPM--AFU1A-PS

05BPT--AFW1C-PS

34RPM--RHR1A-PS

S.JSE 0 8 B DIESEL

EQUIPMENT F A I L .

AFW PUMP !A

TURBINE DRIVEN

L-'JMMON MOOE

GENERATOR OIL FIRE OCCURS

DUE TO FIRE

MECHANICAL FAILURE

AFV PUMP 1C MECHANICAL

•AILURE OF TRAIN A AND 8 BAT 10

FAILURE

RUST SWITCHOVER

3.92E-03

1.00E*00

1.63E-02

1 .37E-01

1.63E-03

IEV-FI4

FiRE-DAMAGE

058PM--AFW1A-PS

058PT--AFW1C-PS

55--Sr--8ATAB-CM

5 ' '£ 3 D IESF I

• JU ! t'Mf NT f A 11 S

AFw F .̂MP 1A

' SH i Sf

Si ".'MP ' »

uEMcRATOR OIL

DUE TO FIRE

MECHANICAL

4FW PuMt- 1C

[ » I L S TO START

H R E OCCURS

FAILURE

MECHANICAL

AND RUN

FAILURE

8 . 9 2 E 0 3

1.OOE+00

1.63E-02

1.37E-01

1 . 56E - 03

I E V - F U

FIRE-DAMAGE

058PH--AFW1A-PS

Q58PT- AFU1CPS

3 3 I P M - - - S I 1 A - P S

i r IF SEl ijfcNtRATOR 01 .

• Ji ! • HI-NT ' A I L S CUE r C F !0£

WUi« 'S;06 TUASSFfcRS OPE

'. . •<«! "<t :•« U l N Afw PlJMP ' t

FIRE OCCURS 8 . 9 2 E - 0 3

1.0OE«O0

2.i .OE- r -5

1.57E 01

I E V - F I 4

F!RE-DAMAGE

4 0 - C B - - 1 5 2 0 6 - C 0
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TABLE 4' 10 FI4

r I tIe: F!4: Dl~sel B F I rC

iile: flRf4.lJtl( ( Ide cr .."t~ by llnl<lng F[RE4.11/

Re,111(' 1 S~ at C'Jt~.. ,~: 7.4440E·06

••••• DOMINANT OUTSETS •••••

\o'UNK •• Ver. 3. 11 •• )

Pege: "

~UMBER ~UlSEI ~ROB P(RCENT BASIC EVENT NAME
EVENT PROB. IDENTIFIER

is

\1

~.Q8E·08

~. <;Ill( 1)8

COl ESEL

EOt!, i'ICENT ,AILS

Af\o' PUMP TA

IURIlINE "RIVEN

~W CC!'ITROl VALVE

B DIESH

EWIPM£NT fAILS

AfW PlH4P 110

IURBINE DRIVEN

51.' CON TROl VAL VE

B 01 ESH

fOU I PMEHT fAll S

Afll PUMP lA

rUMS I liE ORI vEN

SOV SOl' 121 lA

B 0 I E5El

EOU J P10IE NT fAIL 5

OPERATOR fAfLS

BOTH CCII PUMPS

GENERATOR OIL

DUE TO FIRE

NECHANICAL

MW PUMP lC

AOV 31746

GUIERA TOll OIL

DUE TO FIRE

MECHANICAL

MW PUMP 1C

SOV .B313

GENERATOR 01 L

DUE TO F1I1E

'1ECHIlNICAl

Mil PIJM~ 1C

fAILS TO OPEN

GENERATOR Oil

DUE TO FIRE

TO STAIiT OI/E

FAil :lUE TO

FIRE OCCURS

FAILURE

NECHAMICAL

FAILS TO OPEN

FIRE OCCURS

fAILURE

I4ECKAN I CAL

FAILS TO OPEN

fiRE OCCURS

fAILURE

MECHAI/ 'CAL

f IRE OCCURS

CHAIiG 1HG PUMP

LOSS OF OFFSITE

FAILURE

FAILURE

FAILURE

POWER

8.92E-03

1.00E+00

, _63E-02

1. '57£-01

2.00E-03

8.92E-03

1.00£+00

1.6JE -02

1.37£-01

2.00E-OJ

8.92E-03

1.00E.00

1.63E -02

1.37£-01

2.00E-03

8.'Ut-03

1.00E+00

1.21E·02

3.30E-04

IEV-FIl,

FIRE-DAI4AGE

058PM--AFW1A-PS

05BPT"AFW1C-PS

17-AVCV31746-CC

IEV-F 14

FIRE-DAI4AG£

058PM--AFW1A-PS

OSaPT - -AFW1C-PS

17- SVSV33J13 • CC

IEV-F 14

FIRE - DAMAGE

OS8PM--AFI.i1A-PS

058PT--AFW1C-PS

34RSVSIoI12llA - CC

IEV- FI4

FIRE-DAMAGE

35 - - CHP - - - - • - HE

31-P14-CCW1AB-CM

52 3. '>2E G8 .47 B DIESEl GEIiERAj()fl OIL

EOUIPMEIIT fAILS DUE TO fiRE

NO CHARGING fLaw DUE ro

TRAVELING \lATER SCREEN 1Al

FIRE OCCURS

COHMQIj CAUSE

MECHANICAL

FA I LURES

FAILURE

8.92E-OJ

1.00E+00

, .06£ -OJ

3.72E-03

IEV- Fl4

FIRE-DAMAGE

3S--CHp·-----CM

02-FLT-TW1Al-PS

~ ..

I'·

It,

, •• E ),~

.45 B [) IE SEl

fau I PMENT FA I LS

AF 10/ PUMP 1A

TURBIIIE DRIVEN

RIlR PUMP lA

B DIESEl

EOUIP"'EIiT fAlL.

Mil PUMP 1A

l~JRBIIIE DRIVEIi

c,~M()N MIXlE

R D: E. Sf t

,'01,-, i '''If to( riA II S

Af'" "~.MP 1A

T RA, ..r C,RIVEN

;:; f': f Sf I

t:'4. ;~lool~"'f ~~:lS

~;';f £ .. E'" :'<1'(16

GENER/dOll OIL

DUE TO FIRl:

MECHANICAL

Mil PUMP lC

fAILS TO START

GEHERATOR OIL

Duf TO fiRE

Io4ECHANICAL

AFI' PUMP 1C

fAILURE Of IRAIN

uE~ERAIOR OIL

:'0E 10 fIRE

'IfCHANICAL

Hli PuMP 1C

fA 1LS TO STAR T

,;t~tRAlOR 01.

['~.'f 'Co fIRE

rq~"Sft"" ()PHI

FIRE OCCURS

fAILURE

MECHANICAL

AI/O RUN

fIRE OCCURS

fAILURE

'1ECHANICAL

A AND B 810 T TO

fiRE OCCURS

fA! LURE

MECHANICAL

AND RUN

~ 1liE CJCCuJlS

FAILURE

fAILURE

R\l5 T 5\1 IT CHOVE: II

FA IlURE

8.92E-OJ

1. ODE oLIO

1.6J£-02

1.37£ -01

1.67£-03

8.92£-03

1.00£+00

1.63£-02

1. 37E -01

1.63£-03

8.9210-03

1.00E+00

1.63E· 02

1. 37E· 01

1. 56f - 03

B.92E03
1. [JOt .00

2.40E"·5

1. HE 01

IEV-fI4

FIRE-DAMAGE

OSBPM--AFIoI1A'PS

OS8PT --AFIoI1C -PS

34RPM' -RHR lA- PS

IEV-F/4

fIRE-OAMI\GE

OSBPM'-AflllA-PS

058PT--AFII1C-PS

5S--5Y--BATAB-CM

IEV-Fl4

fIRE-DAMAGE

058P"'- -AflllA-P5

05BPT-'AflilC'PS

H I ~'" - - - S 11 A . PS

IEY-f!4

fIQE-(lAMAGE

.. 0 - CB' ~ 152G6 - CO

aSBpr· ·A;"~C cS



riLE 4 1 0 F I 4 • * ' • * OQMINAUT CUTSETS • • • • • P a g e :

'. : 11 e : H * : D ' o s e l B f i r e

' i t ; i < R E 4 . J L K ( t ' i e w t o l e d Cry 1 i n « i r>g F I R E 4 . I N

R e d u c e d S u o f C u t s t r t s : 7 . < . 4 < . 0 E - 0 6

WLINK * • V e r . 3 . 1 1 * » )

NL/MBES L U I S f c f f » O 8 PERCENT B A S I C EVENT NAMf EVENT P R O S . 1 D E M T 1 F 1 E R

08

48 ? .85( Ofl

19 08

.' •••( ' H

. 1 8 B DIESEL GENERATOR OIL FIRE OCCURS

EQUIPMENT FAILS DUE TO FIRE

NO ChARGiNG FLOU DUE TO COMHOH CAUSE FAILURES

dRFA«ER FROM MCC-52D FA!LS TO CLOSE

58 a DlfSEL GENERATOR OIL FIRE OCCURS

fUUIPMfNI FAILS DUE TO FIRE

AfW PljMi' 1A MECHANICAL FAILURE

•URBINf DRIVEN AFU PUMP 1C MECHANICAL FAILURE

»HS PUMP 1 * FAILS TO START AND RUM

.54 a DIESEL GENERATOR OIL FIRE OCCURS

EQUIPMENT FAILS DUE 10 F|Pfc

SOV AFW 111A FAILS ' 0 OPEN

' - S H B ' . H i D R I V E N AFw PUMP 1C MECHANICAL (""LURE

r;.u ; I J M P A M E C H A N I C A L F A I L U R E

12 S OIF brL GENERATOR OIL FIRE OCCURS

'OUIPMENT FAILS DUE TO FIRE

B E l l E f ^Ai vE CVC-101A FAILS TO CLOSE

*F( I H Jit VE CVC- 101C FAILS TO C1. OSE

: T W PUMP A M E C H A N I C A L F A I i j R t

. Vj e 01t S t I GENERATOR OIL FIRE OCCURS

E3..IPMENT f A I i. 3 OuE TO FIRE

,' iSS OF A I L POWER FROM GRID DURING 24 HOURS

O;FSF.L GENERATOR I A FAILURE TO START AND RUN

.2V a [JU-SFL GENERATOR O I L FIRE OCCURS

f c u-MfN' >AiLs :;UE TO FIRE

AFW P'jMP 'A M E C H A N I C A L F A I L U R E

' WB:>it L . s i . ' E N AFW PUMP 1C M E C H A N I C A L r A ! L U R E

« H « T K A ; X A I N I F . S T , M A I N I t N A N C E

V H ' j i f S i s GENERATOR 0 1 . F I R E OCCURS

' 3 l i ! P M H i > ( A h S JE ' J • :»E

! i w : .MP ' A "E . ••/ H\ CAL F A I . jRE

' - ' h f S f . » : V E N A fw ;\..MP ' f MECHANICAL

.*'• 1 " * • " • ' ' . .JB ' A : i s

FAuURE

•R C i L ' " - ' OCCoRS

' , "••<: -i S :')«• ' " - F Ai; jBE

w 3 ' • ' • • • > ! . A s f R A T O R O i l F I R E OCCURS

i J I , i ; . M f NT f A U S LX.E ' 0 F IRE

',•"• v f . fliiS 3RA i.',2 ' » ! .Rt

8.92E-03

1.OOE+00

1.06€-03
i.OOE-03

8.92E-03
1.OOE'OO

1.63E-02

1.37E-01

1.42E-03

8.92E-03

1 OOE+00

2 .00E03

1.37E-01

1 . 0 3 E - 0 2

3 . 9 2 F - 0 3

' . O O E * 0 0

•• . 6 0 E - 0 2

1 . 6 0 E • 0 2

1.03E-02

8.92E-03
1.00E»00
1 .19E-04

2.13E-02

8.92E-03

I.OOE+00

1.63..-02
1.37E01

1 .O9E-03

3.9?E 03

l.COE+00

1 . 6 3 E 0 2

1.37E01

1 .08E 03

8.9?E 03

1.OOE-00

?.4QE 06

S.92E-03

•.00E*00

2.40E-06

°,. 9?E 03

' - . ' j f 'OC

IEV-FK

F1RE-0AMAGE

35- -CHP CM

40-CB-520/A6-fC

IEV-F14

FiRE-DAMAGE

05BPM--AFU1A-PS

05BPT--AFU1C-PS

34IPM--RHR1A-PS

I E V - F I 4

FIRE-DAMAGE

0SBSVAFU111A-CC

058PT--AFU1C-PS

31-PM--CCU1A-PS

I E V - F 1 4

FIRE-DAM'GE

35-AMCVC1O1A-FC

35-AMCVC1O1C FC

31-PM--CCW1A-PS

!E F14

FIRE-DAMAGE

LOSP-24

1 0 - G E - D G 1 A - - P S

I E V - F I 4

FIRE-DAMAGE

058PM- -Mm'.* "':

05BPT--AFW1C-PS

341 - R H R T R N A - T K

IEV-F14

F'RE-DAMAGE

05BPM--AFW1A-PS

05BPT--AFW1CPS

55--AD- PC628-FA

: E V F I 4

F I R E DAMAGE

J8-BS 8RA104-SG

1EV-F I4

FIRE-DAMAGE

38-BS-BRA102-SG

I C V • F I i.

F I HE -DAMAGE
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;'dL[ 4- 11) f 14

~;tle: f14: D't'''\(:''l 8 fIre

f t i:; ,i i ioI E(•. ,.jL (. ( ~ \ t e (f f.... lj t ed by l' nk lllg F I riC:'::' . t ~

kedt;cl'd S'o' of Cut,,~ts: 1,4440[,06

..r** O()l4INAIIT ClJTSETS *****

~LI~~ ** Ver. 3.11 **)

Page:

EVEI/T PR08. IDENTIFIER

S

Sf 2.84E ·je . ~8 B DI t SE L (.ENE~A lOll a! L FIRE OCCURS

! OU I PMEIi6I fAILS DuE TO fiRE

''0 CHARGING FLO\J CU( ro Ce-:JIl CAUSE fA 1LURES

dREAl[R f R()14 Mec·520 FAil S TO CLOSE

~B 2 .8,1 'JIJ \8 a DI F5E L GENERA rOIl Qf L fiRE OCCURS

f QUI P"'fN r fAI LS DUE TO fIRE

Af~ DUM;' 1A ME CHAN I CJ\L r AILUIlE

'ullBIIII DRIVEN AFIoi PlJJlIP 1C MECHANICAL fA I LURE

II;;" DUMP 1A fA I LS TO START AND RUN

~9 ) ~i't()8 .14 H DI [SE L GEl/ERA rOIl 01 L fiRE OCCURS

EOUIPMENT fA 1L5 DUE TO f I ~ t

SUi Afw 1'U fA 1LS 10 OPEN

<'Jwn !~f [,RiVEI/ Af~ PUMP 'C MEC~AI/ICAL f~' LURE

( ::w 'I)"'P A MECHA"ICAL FAI LURE

l.U ,1\ \2 a DI hFl GENERAIOIl OlL f illE OCCURS

. (JLJ I PME ", f A I LS DUE Tf; fiRE

~ t l ~ t ~ JA i .r C've 101A fA I LS ro CLOSE

~f', IH JA, V[ evC' 101C f AI LS TO ('. OSE

:"n.J ~jUMF A ",rCHAI/ICAL f AI • .,JRE

.:. 'I i .2bl ',g . ~,'j e ') J , ",t I. ~E~EflATG~ OIL f ; liE OCCURS

f:;;" J PME NT f A I:. S 'JuE '0 f I liE

. :,55 r;f At ~ ;;()\Jf ~ F~C»f G~lO aURlliG 24 HOORS

U i F SF. L :,tIlE.ATOIl 1A fAllU~E TO START AND RUN

·.2 l .' !I' ',8 .24 B :J : I ',f l f,EIiHATOR Oil fiRE OCCURS

f ~J i ,· .... f ~ 1 "Al~S ::'Jf T~ fiR,..J

A.~. c', ,,,,p ,~ MECHANICAL FA i lURE

jiB : ~[ c,. I JE N AH" PUMP 1C Mf(rlAN I CAL '" !lURE

Ki1Q ·"A;II A j~ rE5T /M.A:"'l:t~"NCE'

8.92E·03

1.00E+00

1. 06€-03

.5. ODE' 03

8.92E·03

1. OOE-OO

1 .63E -02

1.37E·01

1. 42E· 03

8.92E·03

, OOE+OO

2.00E·03

1 .37E -0'

1.03E·02

3.92F·03
•. DOE +00

, .60[,02

1.60E· 02

1.03E·02

8.92E·03

1. OOE -aD

1.19£ ·04

2. HE ·02

8.92E·03

1.00E·00

1.t.3vu2

1. 37t - 01

1.09E ·03

lEV-HI.

FIIlE-O~GE

35- -CHP- - - - --01

t.0-CB-52D/A6-FC

lEY-FIt.

FIIlE-DAMAGE

058PIo4- 'AFW1"-PS

05BPT -' AFl.llC -PS

341 PM· -IlHlllA -PS

lEV-FIt.

flIlE·OAAAGE

OSBSVAFl.ll11A-CC

OSIlPT"AfIol1C'PS

31-I>M- 'CCII1A-PS

lEY- FIt.

FIH 'D~'(iE

3S-AMCVC101A'FC

35-AN(V(1Q1C Fe

31· PM' . ((1oI1A· PS

i E F 14

fIRE·DAMAGE

lOSP·24

10·GE·DG1A·· 'PS

IEV·fl4

FI liE . DAMAGE

Q5BP~-·Ar.·'"

OSBPT _. Afloll r 'PS

341 ·IlHRTRNA·Th

; ' .. ~

~: .l..iJA' )" ":/e 'A:lS

fiRE ')CCUIlS

f", i' URE

e.9?E 03

1.COE-00

, . 63E - 02

, . 37E· 01

.'leE 03

B.nE ~3

1.00E·00

.41)E 06

5.92E·03

•. ODE +00

2 .00,jE ·06

lEV· fl4

F'RE·DAMAGE

05BPM' ·M\l1A·PS

05BPT' 'AfIol1(-P5

55"AO- 'P(628-fA

:EV flO;

fiRE·DA"AGE

38·SS BIlA'04'SG

lEV' F14

f I ME . DAMAGE

38'BS'BRA102'SG

....... lEV' q4



TA81E 4 - 10 F

r u l e : F 1 4 :

f i l e : f 1 R F 4

U educ e d S^m

- « ->.

14

0 i

.WLC

o f

<.E'

^ 4E

I'.E

i f

e<>ei 8

f F i l e

Cutsc 's

CROB Pi

• «

<R

' r ?

*

c r e a t e d b y l i n k i n g F I R E 4 . I N WLINIC

7 4 4 4 0 E 0 6

WCENT BAS IC FVENT NAME

B''S •>

.<"v a D i r s E ;

EQUIPMENT F A I L S

BUS 0?

. <?V B D I E S E L

EQUIPMENT F A I L S

O-ERATOR F A I L S

FAILURE OF

. . ' 9 a OIESFL

iOUIPMENT F A I L S

FAILURE

GENERATOR O I L

DUE TO F IRE

FAILURE

GENERATOR O I L

DUE TO F IRE

TO START ONE

SEQUENCER RELAt

GENERATOR O I L

DUE TO FIRE

* * * • DOMINANT CUTSETS • • * • •

* * Ver . 3 .11 * * )

F : . I - OCCURS

FIRE OCCURS

CHARGING PUMP

BLS/B5

Flfct OCCURS

EVENT PROS.

2.40E-0t,

8.92E-03

1.00t*00

2.40E06

8.92E03

1.OOE*0O

1.21E-02

1.98E-04

?. 9?E03

1 .00E*00

Page: 6

IDENTIFIER

39-BS-BUSb---

IEV-FK

f I RE-DAMAGE

40-BS-BUS52--

IEV-FK

FE0E-DAMAGE

35--CHP

55--RE--BLSBS

IEV-FI4

FIRE-DAMAGE

SG

SG

HE

RF

Kf

FAILS 10 START ONE CHARGING F>UMP

FAIuJRF OF SEQUENCER RELAY 8S/B5 TO OPERATE

c'V S OlfSEi GENERATOR OIL FIRE OCCURS

fJUIPMf.NT 'All S DUE !O F [RE

OPERATOR FAILS TO START ONE CHARGING PLWP

»FIAY RIX/8S F A•LS 10 OPERATE

1.21E-O2

1.98E•04

1.00E*00

1.21F-02

V98E 04

35- CHP HE

IEV-FI4

FIRE-DAMAGE

JS--CHP HE

5 5 - - R E - - 3 L X B 5 R F
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I ABt fl,· '0 F II,

r I ! I,,: f 14 : 0 I e~e I 8 F' r e

f , ! e: F I Pfl.. I./L ( ( F I lee r I'll ted by I I ntr 1"9 fIR E4 . I ~

Peduc ed S~ ()f Cut ,e' ~: 7 444,)£·06

••••• ~~I~ANT CUTSETS •••••

ilL INK'" 'IN. 3.11 ... )

Page: 6

~';"Rf R en (,f! PROB Pi oICEN 1 BASI C E'/E II r 'lAME EvENT PROS. IDENTIFIER

...... - . -" - .-. __ .-. .- ._-_ .. -.--- .....

f\l'<; '> fAI LURE 2.40E·0<" 39'BS-8US~-"SG

('.14E '.II . ,)9 R uI [Sf, GENFRAIOR OlL f . "f OCCURS 8.92E-03 IEV-FI4

fwl PMEN I FAll S DUE TO FIllE 1.00E+00 FIRE-DAMAGE

BUS '>2 FA: LUIlE 2 .40E-06 40-BS-8lJS52-'SG

'+~ ?11.[ ',f. 29 fj DIESEl GENEIIAT0'l OIL FIRE OCCuRS 8.92E-03 lEV-F 14

F ou I f'ME NT fAil S DuE TO F IIlE 1. OOE+OO FIRE·DAMAGE

DPE 1/" TOil FAILS TO STAkl ONE CHARGI ~G PUMP 1.21E-02 35 --CHP" - - -- HE

f A I LUllf OF SEQUE~CEIl IlELAY BLS/B5 1.9&-04 55--RE' 'BlSB~ IlF

" f " ! .:~ f /;/\ .l9 fl "I [Sf[ GENEIIA TOR OIL f1H rxCUilS n 92E·OJ IEV-FlI,

! IjU I PHf NT fA I L5 DuE TO fIRE 1.00E+00 FlIlE - DAMAGE

JHRArCjll fAllS 10 SIAIlI ONE CHARGING PU!'tP 1.21E -02 35--CHP-- -- -- HE

f A I, 'iRE Of Sf QUE NC[ R REI. A¥ BS/8') 10 OPERATE 1.9& ·04 55· ·RE· - ·BS85-I.:F

, , , I.F ~ 18 :I'; R o I =- Sf ( (;[ liE RA TOR OIL FIRE OCCURS 8.Y~E·OJ JE'I-F14

I:.rJU! PMf.141 'A II S JuE Iv fiRE 1. OOE +00 FIRE-D~GE

OPfRArOR FAitS r(I ')TART ONE CHARGING Pl!"4P '.21F 02 ~5--CHP"'''-HE

fo'f I A' Rt x18') fA: l S 10 OPERAIE '.9& 04 SS- ·RE· -BlXB')-RF

~ 1 ','
~... -; I.



TABIE <. 11 ••••* DOHIMAMT CUTSETS Page:

t i t l e : F I S : F i r e i n B e i a y R o o m n i > a r / f r t ' C a l ' ^ i y ,

f i l e : F i B E V W I K ( r u t c r e a t e d b y '. \ n * 1 rvg F I B E ' > . I N

R e d u c e d S c m o f C u t s e t s : 5 . 2 1 ' O E - Q f

u i I N K • * V e r . 3 . 1 1 • * )

*r;MBl» PBQf i P E R C E N T B A S I C E v F u T NAME EVENT P R O S . IDENTIFIER

1.82F. 0 7

5 ',-.i

U :

'it.bB FI RE IN RElAr BOOM OCCURS

! ..OiPMtN! FAILS DUE TO F i HE

OPE BATOR FAILS !O START AMD

»OOM O C C U R S

E Q U I P M E N T F A I L S DUE TO F1HE

Q P F R A T O R F A I L S TO E S T A B L I S H

f i s t IN m * r soc* OCCURS

FOtllPMFNT FAILS DUE TO f IRE

' f - l L S ' 0 ESTABt ! SH

•;B M R f I N » n » r f r x w O C C U R S

i j l , !F 'Mf MT f A ILS DUE ' 0 l IRE

f; IE c.i L ijENci'AIOR 'A

..'. F ;»[ |M » K A » RCOM OCCURS

I JtJ'PMf NT FAILS 'DUE TO F IRE

OFW PUMP 1A MF.CHANICAI

- ;yf IN •* iAY yooM O C C U R S

I ' . ' I , : P M ( •• F A I L S DUE TO F ' B E

MOT- ; » ' H ' •">»» O( '^(*s

F Jt,;» Hf k ' I A' •. i OUf ' 0 ' !«E

;F(. B A ' O R ( « ; ; s "c E S ' A S i I S M

>(•! so - ",R ( A - i S ' 0 ES'ABi I S H

>:s i :n m : Ar

F j n i F - H E N T • M I S DUE ' o > ; « E

• H A y f l i N G w i ! i « S C R E F N 1 A 1

F Ji . . ' M i N ' • A ! ; S A TO ' : Be

>•( B A ' I P i A : . S ' ? S S T A H ; : SH

. i H A ' H » a ' ' S " t ^ ' A 4 . ! ".H

• • • ' • J i • N » ( » ' - J O M Oi"G-BS

'•;<•'! : N i t ;•(•;.;.»s

• A ! . S ' 3 : \ O S i :

LGAfl DIESEL fROM DSP

SERVICE WATER fROK DSP

AFU FiOW DSP

FA.LURE TO START

FAILURE

' J O L l N G FBTK

CHARGING USING OSP

M f C H A N I C A l

•'ABGING J S '

F A I L U R E

:.0OL !

' o c L :JSE

\ • • i, { ; M i) t . . a i 4..-. M :"•(.. . B <

6

1

2

6

1

8

6

1

6

1

'

6

1

1

6

1

5

6

1

5.

*

6.

1

1.

6 .

1 .

1

3

6 .

1

5

6.

3.

.78E

.OOE

.69E

. 78E

.OOE

. 0 «

. 78E

.OOE

.19E

.78E

•07

• 00

01

-07

•00

02

• " 7

• 0 0

02

07

.OOE»00

.13E

.78£

.OOE

.S3E

.78E

.OOE

52E

. 78E

OOE'

08£

60E

78E

OOE'

72E

78E

uOE<

03E

:,8E

78E-

one.

OO£-

78E

:o£ •

CJE-

.'at

OOE •

02

• 0 7

•00

02

07

•00

-03

07

•00

02

01

•07

'00

•03

07

• 0 0

,11

07

oc
03

C7

00

03

07

00

I E V - F 1 5

FIRE-DAMAGE

4 2 - O C A - 0 S P - -

1 E V - F I 5

FIRE DAMAGE

02•SWA-DSP -

I E V - F I 5

FIRE-DAMAGE

05BAF3 DSP -

I E V - F 1 5

f I RE-DAMAGE

10 GE-DG1A -

I E V - F I 5

FiRE DAMAGE

05BPM--AFW1A

IEV F I 5

FIRE DAMAGE

02-AV-SW301A

I E V - F I S

FIRE DAMAGE

31-CCL-DSP -

55-CHP-DSP- -i

I E V - F I 5

fIRE-DAMAGE

0 2 - F L T - T W 1 A 1

I E V - F I 5

FIRE DAMAGE

55-CHP-OSP-

31-CCL-OSP

IE . -F I5

FIRE DAMAGE

<.0-CB-52C/A6

IEV-F15

FIRE DAMAGE

3 9 - C 8 T - 5 0 9 - -

I E V - F I 5

F | « t • ̂ AMA'F.

-HE

•HE

HE

•PS

•PS

•cc

HE

DHE

PS

•-E

Hi

i-ICA
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TABlE t. 11 flS

fltlp.: ff): flr~ in Ileiay Q()<,')m ru.:rar o/'!(-r,t:al t,~(jy')

Fde: flRf5.IJIK ( FII,. cre"ted by '.Inir:'no;j F/RE',./N

Reduc.ed Scan of Cut,,·,ts: \.21 'Of ·0'

••••• DOM[~4~l CUTSEfS •••••

IiL INK _. y.,r. 3,1' •• )

Pag,,:

[VENT PROB. IDENTIFIER

I

: I

1.1\2f 0'

,,'f ,I'.

.... ·.f ,.Ij

, " I ..p,

'. t, 1 r '.,

1, V

')6.68 f IfH :ot iii I Ar R(X»4 OCCUfiS

f ..;l); ~Mt!'ll! f AII S ~lJf. TO FIRE

f)l'E ~A TOIl fA II S :0 STARI AIIO

~ , ~-jn f i ~E IN RUA1 RCX~ OCCURS

FOUl PMEIII fAli S :JUE TO fIRE

flf'FRAIOR fAil S TO EST"BIISH

'ItJ f I ~E III ~UA1 ROCf'I OCCUQS

fOUl P~f NT f" I L5 DuE TO qllE

flOE RA I Oil 'f. II <; ~O ESlABI1SK

'. '.r, , I ~f iN ~ II A1 Rr~ OCCURS

t :JtJ: PMfN r FA i ~ S GUE TO , I RF

[, I f <.1 l :'J£N(~IAr()R .,t,

_.1, f 1RI i~ ~f, AV "c-'.IM OCCU~S

I .J\!: p~f /<11 fA II S 'JUt TO fiRE

'f" PU"P 1A M!CHAIIICAI

, ; ~f IN " , AT ~OOH OCelli'S

I ':..!~) : ~'~f .. f A I L S :J ~)E ro f • ~E

A. ''Y :,,,,' ~O 1 A ,A L ~ T-; OPEN

,~ ~ l R f ;/<1 .,t ... A' Kf)l»'i n( "A~'S

f JI. ; ; "II .. ' I A' " ) :,\..E '0 ' ; RE

,)f'i Q A - 1)1' fA; ~ ~
,n fS'.\8,;SM,~

'l-'f OiA· -}R , A i. S 'Q E5 - ABI t'Sl-l

'l~ ~ : i.i I :~ i.n ~ A f QJ(~ .·CC~i'o

~ ,.J\ i i ~. fflf- 'II T • AII 5 )uf TCJ • : ilf

• ;JA ... f L : ~G ",A I f ~ ~CREf N ~.:It. i

lGAD DIESEL

,ERY ICE I/ATER

fA lLURE

U,J><POllflil

CMARLIIiG USI~G

04fCHAlIIU.(

fRCJ4 OSP

FRC'l D5P

DSP

AliD lIuli

CJSP

fAILU~E

;~p

_~l :~G r.f":..:fII ~S~'

6.7& ·07

, • DOE ·00

2.69£ 01

6.7&-07

1.00E+00

8.06f ·02

6.7& "7

1.00E·00

5.19E02

6.7& 07

'.00E+00

i.13E 02

6.7& ·0'

, . ODE +00

1 . ~3E 02

6. ,&·0'

1.00C:+00

5.32E-03

6.l& 07

OOE+OO

3.0& 02

1.60E 01

6. lBf ·07

1. ODE +00

3_ 72E ·03

~.lBE 07

1. uOE-OO

, 1J3E l1

_~8E 02

to. ,& '0'

, .~,,1E -OC

ODE· 0 J

6.78E Cl

, . '~Of -00

3.~JE·:J3

~ ..'~ 07

, :j·)f+GO

1EII-F15

FIIlE·DAMAGE

42-0GA-DSP---14E

IEY-fI5

FIIlE-DAMAGE

02'S\lA-DSP--'HE

lEV-FI5

FIRE -DAMAGE

05BAf 3 DSP KE

lEY, £IS

i I R£ -DAMAGE

10 GE-DG1A - ·PS

lEY, FJ 5

f iRE DAMAGE

QSBPM- -Afl/lA·PS

lEy FI5

FI Rt -DAKAGE

02· AY' 51/301,1,· CC

IEY- F15

fiRE - DI,MIoGE

31-CCl'QSP ~E

~5-CHP'DSP' -[l~E

lEY, F15

f I liE· DAMAGE

02· Fl T· TlJlAl PS

lEII- Fl5

F!R[-l,)AMAGE

35 -CMv-DSP- ·-E

31CCL 'DSP ~E

lEw· FJ 5

F11lE· DAMAGE

,-O·CB-52C/1.6 FC

lEY, F15

FIRE-DJI"'AGE

39'c3,'-509- -'C

lEy·F15

frQE C~"A~[



S A B U 4 '• 1 M S D O M I N A M T C U I S 6 T S P a g e :

: i t ; < ; ( I S : F i r e i r R e l a y R o o m n e a r V p r t . c a l ' r a y s

• . r- ( : Kt S . w l < < F ' ; e •• . f . -st i.-d b y I i n k i n g F 1 R E S . ! M

" ' • • l o t e<1 S u n . j f ' . . . j t s ' - ' s : 5 . ? ' l O E - 0 7

WL U K " • V e r . 3 . 1 1 * * )

NUMBER C u ! i ( l P R O S W R C t N T B A S I L t v t W t NAME

8Hf. A K E R 1 S O I F A I L S ' 0 O P E N

EVENT PRO8. IDENTIFIER

J.00E-03 J9-CB-1-501•• FO

'i 'M !

. • ,? M R F IN R f l A * ROOM OCCURS

F O U l ^ M E N ! F A I L S DUE TO F IRE

SOV AFW- 111A t A U S 10 OPEN

.:? M R E !N PELAT ROOM OCCURS

EQUIPMENT F A I L S DUE ' 0 F IRE

COMMON CAUSE FA ILURE OF BOTH D I E S E L

. ? 8 F|!>r I N R t L A . ROOM OCCURS

EQUIPMENT F A U 1 . DUE TO F I R t

AFW t ^ M P 1A UNAVAILABLE

GENERATORS

. V f i f c t IM RELAY MX* OCCURS

i 0 0 ! I'M! Ml FA ILS M( TO f IRE

'jPERAIOR FAILS •!-. ESTABLISH

r W PUMP A MECHANICAL

IS I Itft IN » H A » «00H OCCURS

f J U I P M l , : l » ! i S D'Jt 10 M R E

NO Sf HVK E WATFB DUE ' 0

• :u> : N i K » t ROOM O C C U R S

t JU:s -« f s r F A i i < i D U F t o F I R E

L.'JMMON CAUSE F A I L U R E S OF

i : - t ;n w f . A r ^ » * « OCCURS

i J . I ' H I N ' t A i L S OUE 10 F IRE

'>• F'UMP ' « 1 urrum • • A._

, . i ' l iMf 'A / 1 MECHANICAL

i «'! » ( ( ; « ' «!X3M OCC.L/BS

• j i , : i » ( » r ' n ; , 5 ,̂ ,E ' 3 f IRE

Hf ,.« vA:. VI AFU 1A

• . wf m «! • tf!K»< A f . i f c S

t .\ ; • • • [ « , ' . A , . s ; .,i ' • ' » : " f

- ( • » , » i «i M I 5 ' ' A

r * ' I 4 .

. ' . « * " A'.-...MS

E ' . J • ; H E

TO ' E S T OR

CHARGING U S I N G OSP

FAILURE

COMMON CAUSE

A F U S ' S T E M

f C H A N ! C A L

• " A I N l R '

F A i •

1 A ;,. s TO OPEN

' A : . i \ ; : « ' E N

F a n oKE

MECHANICAL

F A I l o R f S

6

1

2

6

1

6

1

1

6

',

1

1

6
1

7

6

1

2

6.

1 ,

1 .

1 .

6.
1

1 .

6.

1

6 .

1

6.
; _

1 .

5.

.78E-07

.OOE

.OOE

• 0 0

•03

.78E-07

. : : :

.97?

.78E

OOfc

,34E

.m

.OOE

03E

. 0 3 E

. 7 8 C

OOE

.JOE

78€

.OOE

.1?E

78E

.OOF'

-.OE

40E

78E

' • • O f -

OOE

78E

uOE>

•JOE

nx
OOE-

:OE

rat
OOE.-

<* t '

7 ' E -

•30

03

• 0 7

• 00

03

07

• 00

•01

-02

•07

• 0 0

• m.

• 0 7

• 00

n4

•07

-00

02

•02

07

• 0 0

04

0 '

00

0 .

07

00

• ' "

,7

00
02

0 '

IEV-F15

F!RE-DAMAGE

05BSVAFW111A

1EV-F15

FIRE DAMAGE

10-GE-DGAB-

I C V - F I 5

FIRE-CAMAGE

0 S 8 P M - - A F W l A

I E V - F 1 5

F IRE-DAMAGE

3 5 C H P - D S P - -

3 1 PM- -CCW1A

l E V - f 1 5

F I R E -AMAGE

0 2 - - S W S - - -

I E W - F I 5

F IRE-DAMAGE

O ^ B - - A F W - • - - •

I E V F I 5

F I R E DAMAGE.

0 2 - P M S W 1 A 1 •

02-PM-SU1A?-

I E V - F I S

F I K E 0AMAGE

05BCV- AFy'A

! E V F I 5

F-Bf ' AMAGE

OSB . MU311A-

• [ • / F l S

FIRE DAMAGE

27 CV M U 5 C -

IEV- ' 5

F|RE-0s** .V i£

0 2 PM SW1A1•

r,p.( B (?"'A? •

-CC

-CM

TM

HE

PS

-CM

CM

PS

PS

FO

FO

' 3

?S

-'S

6 '8E • ; / ,Tv F ; S
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••••• DOMINANT CUTStTS ••••• P a g e :

• t ; • • : f ! ">; t i r e : n d e l a y Room n e a r * e r t i c a l ' r c / s

i ' t j . M 8 S S . W U ( f i l e c r e a t e O by n n U r ^ F 1 K E 5 . I N

O W M V / n u< ' . u t ^ P t s . 3 . < M 1 0 £ 0 ?

WLINK ' * V e r . 3 . 1 1 * * )

; . ' < . ( • '

.•'ft

' • ( 1 '•

I ' tRCEXT BASiC F v t N T NAX(

F O'j 1 PME N F F A . L S

ROTATING

V.1 ?UMP ' A ?

CJ 1 F IRF IN RELAY

FOUIPME NT F A I L S

SU PUMP 1*1

BFUArpR f a x

. 0 1 F |R f IN »ELAY

rO' &MENT F A I L S

BREAKER F » r >

i U PUMP 1A2

. Cil F |RE i n RE LA T

fQUIPMENT f » I S

>W PUMP 1 A 1

<iW P'JMP 1A?

11 » 'RE IN RELAY

! JO 1 PME NT f A 1 L S

AERATOR FAILS

B O M ,c .u a u M f S

J : 1 '. I f f •>* Rf t AY

f ' J I . i F'ht NT F A 1 L S

NU CHARGING FLOU

r j f ' E R A i . ^ f i F A : I S

• ) ! F 1 " f ; N y t L A *

f ^ I H < E « I ' F A I L S

B » C A r f R Fb-JM

1 F ; « t , N R E l A t

»<.tAlt» W0«

• • i B E • N < t : A Y

t J l i • ' « ; N ' H . . i

• j S F a i t R : s 2 •

t :"ft ; i i i [ , » t

• • >!. .N » : , J .

. j , : PMf n • . A i t i

>,St»i.FB 'SJ06

'JUE TO F IRE

STRAINER 1A1

MECHANICAL

ROOM OCCURS

DUE TO FIRE

MECHANICAL

MCC 52D

ROOM OCCURS

DUE TO F IRE

MCC 5?D

MECHANICAL

ROOM OCCURS

DUE TO FIRE

jNAVAUABLE

MECHANICAL

ROOM OCCUf-S

r)Ut ' " F IRE

V J ESTABLISH

t A ' L 'j{jt : 0

«0UM OCCURS

DUE TO FIRE

DUE TO

TO ESTABLISH

» a » < OCCuRS

CUE ' 0 F I R E

«..S BRA '':<• T 0

f̂JOM OCC^S

;uE ' c F ;R[.

•• XJ* uC^tjR')

C L E -C i \ » l

'RANSFERS OPEN

<LX)M OfCuRS

'^ mU
f.x)M JL;,.SS

: - . E r o r ; s E

TaANsFF»S OPfM

MECHANICAL

FAILURE

FAILURE

FAILS TO CLOSE

FAILS TO CLOSE

FAILURE

DUE TO TEST OR

FAUURF

CHARGING USING

L T J S OF 0FFS1TE

COMMON CAUSE

COMPONENT

BUS BRA 104

i 5 :-5

EVENT PROB.

' OOE+00

FAILURE 3 . 7 2 E - 0 3

1.40E-02

6.78E-07

1.00E*00

1.40E-02

3.OOE- 03

6.78E-07

1 .OOE'OO

3 OOE-03

1.40E-02

6.78E07

1.00E*00

MAINTENANCE 2.90E-03

1 . - 0 E - 0 ?

6 . 7 8 E 0 7

I.UOE-00

OS;- 1.03E M

POWER J .30E-04

6 . 7 8 E - 0 7

l .OOE-00

FAILURES V O b f - O J

COC'LING FROM DSP 3.08E 02

6. 78E • 0 7

: . : O E > O O

TRANSFERS OPL* 2 40t 05

6. 78£ 07

• ,00£»00

2.40E-05

6 . 78E-07

1.30E»CO

2.-CE 05

6 . 78E • 0.'

1 O O F +>*tC>
i . J U t \sxJ

NANSfESS '>EN ?.»0E 05

6 . 7 S E 0 7

i . 0 0 E » 0 0

2.- .OE-05

IDENTIFIER

FIRE DAMAGE

02-FLR-RS1A1

0 2 P M - S U 1 A 2 -

IEV-F15

FIRE-DAMAGE

Q2-PM-SW1A1-

40-CB-52O/A5

IEV-F I5

FIRE DAMAGE

40-CB-52D/A4

02-PM-SW1A2-

I E V - F I 5

FIRE-DAMAGE

02-PM-SWP1A1

02-PM-SU1A2-

I E V - F I 5

M RE -DAMAGE:

J5-CHP-0SP-

31-PM-CCW1AB

I E V - F I 5

f IRE-OAMAGE

3 5 - C H P - • - -

31-CCL-OSP--

I E V - F I 5

FIRE DAMAGE

38 CBA102-0-

I E V F I 5

FJRE-OAMAGE

40 CB 15208

: E v - F 15

FIRE-DAMAGE

40 C 8 - - 1 5 2 0 1

I E V - F I 5

c i DC . ri iu i -r

; E v - F 15

F I R E - D A M A G E

- O - C B - - 1 5 2 0 6 -

PS

PS

•PS

-FC

FC

• P S

-TM

-PS

-ME

-CM

•CM

HE

-co

CO

:o

CO

CO

OCi ..«iS . 'St 0 7
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••••- DOMINANT CUTS[TS ••••• Palle: 3

~.t\ •• , Ftc); fire ~~eta'f~O(.JfTIne-ar tertlcal ·r.a"s

f' '~_ rlRfS.IoIL' ( "ie U!'8te<.l by I ,nl<">Q ~lilf5.11I

~t"d\..J(e(.] ~.. lSl'I 'Jf ~_\~T"Jf't'); 3.2,'QE 07

III I HI .. Ver _ 3 _11 .. )

EVEIIT PIWB. IDENTlFIf:R

fiJ'):PMEllf ,A., 5 :)u< TO fIRE

~OIAfIN~ SIRAINER 1A1

S~ ~U~P 'Ai MECHANICAL

MECHANICAL

FAILUIlE

fA Il.URE

, OOE~OO

3.72E·03

.40E-02

FIRE - DAMAGE

02-FLR-IlS1Al-PS

02·PM·SII1A2- 'PS

l~ t, f 1 ~ CJ' f J ~F iN RELAY RCUI OCCURS

fOUl PMEHf FAILS DUE TO FIRE

, .. PlJ"P lA 1 MECHAlIIlCAl FAILURE

B~l AnR f R .... Nce·52D FAIl.S ro CLOSE

6.l8E -07

1. OOE ~OO

1 .40£ - 02

3.00E·03

IE ... · F15

FIRE'D~GE

02· PM-S\J1A ,., PS

40-CB·S20/AS·FC

/6 ( R)l 11 ~j , f I Rf ill ItEl.Ar ilCUI OCCURS

fO' "MEIiT fAllS DUE TO FIRE

fjRfAHR ffl(J>l "CC SiD fAll S TO (LUSE

". PUMP 1A? MECHANICAL FAILURE

6.78E -07

1.00E-00

j OOE'OJ

1.,-OE·02

IE ... ·FI5

FIRE'DAMAGE

40·CB-5ZO/A4·FC

02-PM-SIl1A2··PS

/ !',f • ~ ,:; 1 f I fiE 1N RHA r ROCI4 OtCUilS

fOUlPMfll1 F~ lS CluE TO fIRE

',w ~UMP 'Al ;NAVAllA8LE

';w P'JMP lA? MECriANICAl

DUE TO TEST OIl

fAI LURf

Mol I liTE IIANCE

6.78£·07

1 . OOE~OO

2.9OE·03
1 . ~OE' 07

IEII' F15

F1P.E . DAMAGE

02-PM-SWP1Al-TM

02,~-SW1A2'-PS

f ~l): PME Nr f _ II S 'JUt ,~ fIRE

JHRAfOR fAILS

fi<X»4 OCCU~S

.\) ESTABLISH

fAr l Jut 10

CHARGIIiG uSIIiG DS;'

J,S OF OffSlfE PO\oItR

6. 78E· 07

I .uUE~OO

1 . OlE '1

3.30E·04

IEI/-F 15

fIIlE-DAMAGE
35-CHp·OSP-, -HE

31-PM-CC\l1AB-CM

IEV-FI5

FIRE 'OAMAGE

35- -CHP' .. CJl4

31-CCl-DSP· - HE

t EII' f 15

FIIlE OAMIlGf

38 CBA102'G~ ·co

: EII' F15
FiIlE'OAMA<iE

40 CB 15208 CO

:"";15

f \ liE· DAMAGE

40 C8-·15201 :'0

\t V - F \5

F ! RE . DAMA,.E

'~'CS' -'·5;,) :0

; EV - f IS

fIRE'D"Jl4AGE

"<IG ca· -1S(')6' co

6. rBE ·O!

1 . OOE .CfJ

2 ,~:E 05

.')0['00

2.40£ ·05

b. 18E· 0 r
,ODE -o·)

? . ~OE OS

6 ("Elf 07

b. 18E· 07

, . OOE ·00

2.~OE·O)

0.1&·07

.OOE-OO

, .061:·03

3 OBE 02

6.18E 01

~ . : 'JE - 00

2 ,-Ol 05

fAI,URES

rOC'L/NG fll~ OSP

BUS BRA 104

CCM\OIi CAUSE

C~POlftlir10 fSlA8llSH

• : l<t.. • "- ... :, AT

t '.Jl_ i Plot ~ r 'A I LS DUE TG fiR E

~U ::-'~,1d~~JJt.(G J.l()\.J 'JUE !O

, "J

, . ~,~l "

. 1.\1

~ '.

, "

\ '

'" ~



I IA81 F. 4 11 M S ** • • * DUMINAHT CUTSETS ••*•« P a g e :

I ' t l e : F l V . F i ' e i n R e l a y Rcom n e a r v e r t i c a l T r a y s

F - l c : F I R F S . W L K ( F i l e ' . ' e n l e O b y l i n k i n g F I R E S . I N U L I M K

R e d u c e d S j n o f C u t s e t s : 5 . < M 1 0 £ 0 7

V e r . 3 . 1 1 • * )

NJMHfcR ' . i j I S E t F-R')B PERCENT 8AS1C EVENT NAME

V 5flE

8 . !<•!

'• ' , . ' 1

r ..

'A

EQUIPMENT F A U S DUE TO F I R E

TRANSFORMER 1 5 ?

. 0 0 F IRE IN RELAT ROOM OCCURS

EQUIPMENT F A I L S DUE TO F IRE

R O I A M N G S T R A i t i t R 1A1

ROTATING S I R A I N E R 1A2

••;>) M R E I N RELAr ROOM OCCURS

CQUIPMENT F A I L S DUE TO f I R E

AOV Htj 5B TRANSFERS OPEN

';!j f 1 Kt ,N « H A f ROOM OCCURS

f O U i P M E N l F A I l S DUE TO F I R E

AOV MO 5A TRANSFERS

F I K f IN « E l » » 8OOH OCCURS

I O l i l P M t N l F A I L S Out t'J M R T

H » f * ( t H FBtJM M(X ') t 'O

W O I A I I N L . STRAINER 1A?

F I K t IN KllAI aOOM OCCURS

f J. !CM( NT F A U S r>i;E 10 f IRE

ROT AT !Nfj S I R A I N E R 1A1

(ROH MLC S,?D

• <U M R ! IN RF. I A* ROOM OCCURS

l U U I P M l N ' I I M < ; mjE TO f I R E

mi) ' MARKING FlOW DUE TO

: :'U »P A Hf. CHANICAL

V ' . " f ' i »6LAT ROOM OCCURS

' J l H I MF NT ( A 1 i S :;ut ' ' ) t IPE

\ w Cl;MP ' A 1 J N A V A U A 8 L E

• , ' A ; , » I , STRAINER 1A2

•i i :« ( ; N 'it i AT ».jfjM . : I ; C U R S

t ' J i 'H 'M f Ni • ' A l i S L-..-E ' 0 > : « t

)(•( . ' A ' l t t l A! ; S ' 3 1 S ' A S l ! SM

•J. . «! N ' ' a ; . .i . .jt i / i : Ri

N R( '. A» R L X J M OCCURS

t J L ' . I ' X ' N l > A I L S 3 r f TO F IRE

K K ' I A < ! I. ' «• JM m '„ S J C

FAILURE

MF.CHANICAL

MECHANICAL

FAILURE

FAILURE

( A I L S TO CLOSE

MECHANICAL F A I l U R t

MECHANICAL FAILURE

FAILS TO CLOSE

COMMON CAUSE FAILURES

F A U URE

Dllfc TO TFST OR

MECHANICAL

MAINTENANCE

FAILURE

CHAB(,ING USING DSP

FA H S TO P''FN

F A I L S ; O CiOSE

• A l l s ! j C l O \ f

EVENT

1.00E

1.94E

6.78E

1.00E

5.72E

3.72E

6.78E

1.00E

1.20E

6.78€

1.00E

1.20E

6. 78f

1 c

5. .oE
3.72E

6.78i

PRoe.

• 0 0

c>

-07

• 00

•03

-03

07

• 00

OS

•07

• 0 0

05

•07

• OC

•03

•03

• 0 7

1.OOE'OO

3.7?E

3.00E

6.78f

•03

•03

•07

1 00E«00

1 .06E

1.03E

6.78£

1.00E'

?.90E

5 . 7 ? E

6.78E

03

02

07

•00

03

03

07

I.OOE'OO

1 .03E

1 . 00E

6. '8E

1 . 0 0 E '

1 .4QE

7.?0E

6 . 78E

01

04

07

00

02
04

07

1.00E * 0 0

3.00E 05

1)5

I D E N T I F I E R

FIRE-DAMAGE

4 0 - T R - - 1 - 5 2 -

I F V - F I 5

FIRE-DAMAGE

02FLR-RS1A1

SG

PS

02-FLR-RS1A2-PS

I E V F I 5

FIRE-DAMAGE

03-AV--MU3B-

I E V - F I 5

FIRE DAMAGE

03AV--MU3A

I E V F 1 5

F I R E DAMAGE

-co-

co

40C8-52D/A4-FC

02-FLR RS1A2

IEV f15

FIRE DAMAGE

02-FLR-RS1A1

40 CB-52O/A5

I E V - F I 5

FIRE DAMAGE

55--CHP

31 PM--CCU1A

IEV F15

FI RE DAMAGE

0 2 P M SWP1A1

02 -FI.R RS1A2

IEV F I 5

FIRE DAMAGE

3S CHP DSP-

3 1 C V - - - C C 5 A -

i E V • F I "S

F I R t DAMAGE

02 PM-SWU1

0? Ft •1A2 -

IEV-F15

FIRE DAMAGE

- 0 CB 5?0/A<.

- 0 CB V 0 / « S

PS

PS

•FC

CM

PS

• T M

PS

ME

FO-

PS

PL

FC

'C
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I
TA3LE 4 1 ! * • • • * DOMINANT CUISETS P a g e :

11 l e : ' ! S " F i r ? i n s p i a y (?o<xn '"wear v'cr t ' c a I ays

i l e : F I H E V W I K ( F : i <; c r e a t e d by M n t r i r x j F I R E S . I N

e d u c e d Sun uf C u t ' i f M s : W I I O E - ' j f

W l I N K * * V e r . 5 . 1 1 • • )

C U ' S F ' P»')B P f B C f N f B A S K f . F N T NAME EVENT PROB. I D E N T I F I E R

V',1 1 ?

Wl V

H R F !N

(OOil'MfNr F * IL c»

SW PUMP 1A 1

BREAKER (ROM

BOON OCCURS

DUE TO FIRE

UNAVAILABIE

HCC "J2D

•K.i F|»F IM R C l A r 8 O O M O C C U R S

IUUIPMF. NT F A I L S D U E T O f I R E

B R A 1 0 4 C I R C U I T 7

DUE TO TEST OR

FAILS TO ClOSE

TRANSFERS OPEN

MAINTENANCE

6.7M-07

1.00E*00

2.90E0J

J.OOE-03

6 V 8 E 0 /

1.00E-00

8.00E06

IEV-FI5

FIRE DAMAGE

0Z-PK-SUP1A1TM

40 CB-52O/A5-FC

I E V - F I 5

FIRE DAMAGE

38-CBA104-07 CO

',',( i? nn fiatr ' x » ( | A f

f. OU I f'ME H T FAILS

Bt l IF. F VAL / t

RCXDM OCCURS

OUf. TO f I BE

IF F VAI VE CVC 'QIC

( A l l S ' 0 ESTABL ISH

FAILS TO ClOSE

FAILS TO ClOSE

COMPONENT

<S.78£ 07

1.00E»00

1 . 6 0 E • 0 2

1.60S - 02

COOIING FROM DSP 3 . 0 6 f 02

I t V F I 5

FIRE-DAMAGE

FC

SVAMCVC101C FC

31-CCL-0SP- - -ME

' • » • V " I ) M R F IN BF!AY »:XJM r.CC'JRS

( gi i lPMENT F A , i S Uui 10 ' IRE

•;SS OF O N I B O l Sl ' jNAL ' 0 MIJ 5A VALVE F A I L S OPt N

6 . 7 8 E - 0 7

1 0 0 E « 0 0

5 . 0 0 E 0 6

IEV F I 5

F IRE 0AMAGE

0 3 A S H T L V L C O P

F H( \H iff L A f a'XjH OCCURS

t w^ .^Mf Nt ( A l l ' : v o L TG > ! . [

•il'i ^ A " * i * ! ; S TO i ST ABi : SH

f rw x K i ' <f M A N & E R 1A

CMAHGIN r , USING

SWK.L 1EAK

04P

6 . 7 8 E Of

1 , 0 0 E * 0 0

1 . 0 3 E - 0 1

? . / 4 E 05

I E V F I 5

F I R E DAMAGE

5S C H P O S P -HE

5 1 - M E - CCW1A HS
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TABLE 4 11 II)

"tie. '11)- F'r~ 1n Iilp1ay 't(J(Jffl "'I('ur" ~'e(tl(lJl at'.

f " .. : fIR t S . ilL K ( I,: '" tr p.a t e<J by I I n" nq FIR E5 . I N

'e,julp.d Sl.I11 III Cul,."l>: 1.i'1H)E·Or

••••• OOMINA~T curSETS •••••

;/lINK U 'Ier. ~.1' U)

Page:

E'IENT PR08. IDENTIFIER

5

"/ ", ,,/f 1;

'-'f; I r PF :N ?FLAr 1I1XJ14 OC CUR S 6.7&'07 IEV-FIS

f OtJ: ~Mf Nr fAIL <- GUE TO (IIIE 1.00E+00 FIRE-DAl'IAGE

51/ PUMP 1Al UNAVAILAOLE DUE TO TE S1 ()ll I4A I NIF. N"'NCE 2 .9OE 'Cd 02-PM' S,""U I· TM

!lREAlER fllOM JoICC 520 FAILS TO CLOSE ~.00E·03 40'CB·S20/ ...S-FC

.'10 I IIIF IN liE I A1 R~ OCCUIIS 6.781:' 01 lEV-f[S

! fJU I PMF N! I AILS DUE TO liRE 1. DOE-DO Fl AE-OAl4AGf

BllfAHli HilA 104 CIRCUI T 7 Ill ...NSFERS OPEN 8.00E-06 38· CiA104- 07 'CO

nn fUH' ." III I Ar ROC1'4 OCCURS "'.7&,07 ltV, F/5

f.ou I r'MI Nr FA f l ~ DUI. TO F I liE 1. ODE +00 liRE - DAJoIAGE

RUIU VAL IE
,.,,~ 1,,: IAILS 10 CLOSE 1.60E ·02 35-AMCVC10lA FC, -.

liE I I! f VAl VI CVC 1fllC IA I LS TO Cl OSt I .60E ·02 35 - AMCVCH)1 C' FC

IlPF RA rOll fAil S 'I) ESTABLISH (-:»4POtlE III COOL IIIG fROM DSP 3.08C 02 31 ·eCl·OSP- - 'HE

Ill} , fllf IN IIf : A' ~:X)M nCCUIlS 6.7BE 'u7 I E\I· f IS

f '..lui ;'MI NI IA ,\ S illA. TO , IRE .flOE-OO f IAE . DAMAGE

, ;')~ "I . ON' ROi ",1 'JHAl '/) MlJ ~A VALVE I AILS uPI N 3. 00£ 06 03· ... S-Hll .. lC·QP

;I) f WI :~ iif l A1 RrJUll< O((UIIS 6.78£ 07 IE .. ·flc;

t \J\.J4~ME u r I AII - :.. uL " , I ~f 1. 001, -00 flllE·ONlAGf
"J

'I~Jt iJA T' Jlo' ~ A ! ~ <; 10 f STAHl : ~H (HAllG Plr, USING GSP 1.03£ ·01 35 CH;J-OSP, . 'HE

rc", .. f A r ~ "j. (" HA"'C.,E R 1A ,HE II I EIlK 2.14E 05 31 . HE· CClilA HS

.., _: . c



TABLE 4 -

l 111 e :

F i l e : F

Reduced

NUMBER

1

I

Yi F |6

F 16. AFW Punp

ISE6.WLIC

Si*n o f

CUTSET

i \n

6.64E

( F i l e

Cutsets

» Scenar io (Tu 95C)

c r e a t e d try 1 ink ing FIRE6. IN ULINK

5 . 2 7 0 0 E O 5

PROS PERCENT BASIC EVENT NAME

OS ? A . Q 0 A U X I L I A R Y

EQUIPMENT F A I L S

DIESEL GENERATOR

1 2 . 6 0 A U X I L I A R Y

FEEDWATER PUMP A

DUE TO FIRE

18

FEEDWATER PUMP A

• • • DOMINANT CUTSETS • • • • •

* * Ver . 3 .11 • • >

OIL FIRE OCCURS

FAILURE TO START AND RUN

OIL FIRE OCCURS

EVENT PRO6.

6 .45E -04

1.00E+00

2 . 1 3 E - 0 2

6 .45E-04

Page: 1

IDENTIFIER

I E V - F I 6

FIRE-DAMAGE

10-GE-0C1B-- PS

IEV-F16

5 S...8E 06

'; •,:>,( 06

9 (U.

C.S1

t (JU1 ''ME N r FAILS DUE TO FIRE 1.OOE+00

CCW PUMP B MECHANICAL FAILURE 1.0JE-02

AUXILIARY FEEDWATER ,' JMP A OIL FIRE OCCURS 6.45E-04

EQUIPMENT FAILS OUE TO FIRE 1.00E+00

OPERA ro« FAILS '0 START AND LOAD DIESEL MANUALLr /\87E-03

AUXILIARr FtEDUATER PUMP A OIL FIRE OCCURS 6.45E-04

EQUIPMENT FAILS DUE TO FiRE 1.00E»00

AFW PUMP 1B MECHANICAL FAILURE 1.63E-02

OPfcRATC* FAILS 10 LOCALlV ESTABLISH INSTRUMENT AIR 3.98E-01

AUXILIARY FFEDWAiER PUMP A OP. FIRE OCCURS 6.45E-04

EaUlPMENT FAILS DUE '0 FIRE 1.00E*00

»0V SW 50'8 FAILS TO OI'EM 5.32E-0T

AUXILIARY FtEDUATER PUMP A O!1 FIRE OCCURS 6.45E-&4

FC1UIPMENT FAILS DUE TO FIRE 1.00E*00

F L I N G WATER SCREEN 18? MECMAMICAL FAILURE J.72E-03

FIRE DAMAGE

31-PM--CCW18-PS

IEV-FI6

FIRE DAMAGE

42-DGB-MAM---HE

I E V - F I 6

FIRE-DAMAGE

05BPM--AFU1B-PS

0 1 i A S M A N - - H E

I E V - F I 6

FIRE-DAMAGE

02-AV-SU301B-CC

I E V - F I 6

FIRE-DAMAGE

02-FLT-TW1B2-PS

' ' ! . ift

', ftfl A i i X U I A R Y I :DWATER PUMP A O I L F IRE OCCURS

! FA U S DUE TO F IRE

farm M C C 6 2 D F A I L S TO C L O S E

\ h f l A L , « 1 i I A S * FEEDUATF.R PUMP A O H F I R E OCCURS

. J O I K M E N ' F A I L S OuE TO F IRE

H W f » > t « ' '•>"'? f A U S ' O €\ OSE

' '»". * . , » : . :Ak(T f U D w A ' E R PUMP A J I L FIRE OCCURS

• J u l f x f <,' i A i , s : -v f T 0 ' , RF.

H « t » l ( 8 ' •>,1 ' H ! ; S IC OPEN

» ^ X : . ; A H » K > r ; w A ' t R P U M P A O I L F I R E O C C U R S

r 'Jli'-'-Mt m ) • ! LS C JE TO F IRE

• . Ml' 'B . N A V A H A S L E DUE ' 0 'EST OS MAINTENANCE

.' - ' . a. , ; . it» M E D - A ' t R PUMP A S i L F I R E OCCURS

I J l , : • Ml s i l A ; . S ?.'Jl !O f 1 BE

: .XMON CAuSf ' A I i u R f OF BOTH D I E S E L GENERATORS

; . " A . ^ U I A i r 'EFC'«JATtR PUMP A ; , L F!RE OCCURS

t •-;:! i " E N 1 ( A l l " [ - j f TO F I BE

. i P l u a ' . K r j | v ; : j E S T A B L I S H SERVICE WATER MANUALLY

6.45E-04

1-OOE'OO

3.0OE-03

6 . 4 5 E 0 4

1,00E*O0

5. OOE- 03

6 .45E04

1.OOE»00

3.OOE-03

6 45E-04

1.00E+00

2 .37E03

6.4SE-0*

1.00E*00

1 .97E-03

6.45E 04

1.00E»00

1.726-03

IEV-FI6

FIRE DAMAGE

40CB-62D/A6-FC

IEV-FI6

f IRE-DAMAGE

39-CB-1-C.03-FC

IEV-FI6

FIRE-DAMAGE

39-C8-1-601--F0

IEV-F16

FIRE-DAMAGE

31-PM--CCU1B-TM

IEV-FI6

FIRE DAMAGE

10-GE-DGAB-- Ch

IEV-FI6

FIRE-DAMAGE

02SUB-MAN-- HE

4-106
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IABlE 4·12 116

I,tle: f 16. Allol PLlfl) A Scenar'o (TU ?5C)

F lie: IIRE6.IoIL( ( F lie created by Iln"inojj F lRE6.IN

Redl.Ked 5,611 of (ut'it-ts; 5.2700E·05

••••• DOMINANT CUTSETS •••••

IILINI( •• Vee. 3.11 •• )

Page:

"uMBUI ~urSE r PIlOB f'E RCfllT BASIC (VElH IIAM!: EIIENT PIl08. IDENTifIER

.. . . ---.-
• • ___ • _ • _ ~ ••• ~ _ • H • . - - - - . ~ - - - . ._-- ... ------- .. --

1 m: r)') 26.00 AUXILIARY FEEDI/ATEIl PUMP A 01L FIIlE OCCUIlS 6.45E·04 IEII-F 16

[O(J I PHOII FAILS DUE 70 FlIlE 1.00E·00 F1~f -DAHAGf

DIE SEL GE NE IlA lOll 18 FAILUIlE TO STAIlT AND RUN 2. 13E-02 10-GE-OG1g-- ·P5

/ 6 64E :)6 12.1>0 AUXIl JAIlY IHDio/ArEIl PUMP A Oil FIIlE OCCUIlS 6.45E-04 IEII-FI6

LQU I ,'ME II r FAILS DuE TO FIIIE 1.00E·00 FIRE-OAMAGf

cell PUMP 8 IoIECH"I/ICAL FAllUIlE 1.03E-02 31 'PM- -CCW18-P5

~ ..8E 06 Q64 AUXILIAIlY IHDI/ATEll : '.JMp A 01 L FIllE OCCUIiS 6.45[-04 lEII- f 16

fQUII->I'lUH FA I LS DUE TO FIIlE ' . OOE .00 F[IlE -OAl'AGE

;)f'EIlA 1011 fA 1L S TO STAIlT AND '.OAO D1ESEt MANUALLY 1.87£ ·03 42-DG8-"AN-' - HE

~ ~'lf. ;6 r. 93 AU. I L IAIl y fHDloIlllTEIl PUMP A Oil FIIlE OCCURS 6.45E·04 IEII-FI6

fOlJIPH[NT f AI L S DuE 10 FillE 1.00£·00 FIRE-DAMAGE

AFII PUMP 18 MECHANICAL FAILuliE 1.63E -02 058PM -- 411/18· PS

flPLilA10il f A II. S TO LOCALl Y ES lASL ISH I NSTIIUMENT AlII 3.9&-01 01 - lAS-MN- - - HE

" \ ~ If Ijf) I" ~ 1 ~u~ Il I All Y f HDI/A if II PUMP A 01', F 1WE OCCURS 6.45E-04 IEII- F 16

E(lU I i'ME I/T flo! L 5 DuE TO fiRE 1.00E·00 FIRE -OAMAGf

~()\1 "II 10'8 fAil S yo OPEN 5.32E·0~ 02'AII-51/3018'CC

I, i ... ; !~ '16 ... 1)'1 AU.lll~~f f EEDIoiA IE II PUMP A 0: ' F I liE OCCURS 6.45E-04 lEII- f 16

f\JUIPNEI/f fAILS DUE fa fiRE 1.00E-00 fIRE-DAMAGE

'~~"h ,1/(, WAf Ell SCIlEEN 182 MECH""'CAl fAILURE 3 .72E· 03 02- FLT - TI/182 - P5

"., ,,1-, \ !>ll Al,~:, ! All f r 'DwA lEW PUMP A 01 L f I Ill' OCCUIiS 6.45E-04 lEV- F 16

f Qu I "/oCf ~ I fA I, 5 cUE TO f IIIE 1 _OOE·OO fIIlE-DAMAGE

R_[Alfll fll(Jo! Mec 620 f AI LS TO CLOSE 3.00E-03 1.0-CS-620/A6-fC

·...... f \ ~ Au Al1 : A.~'f fEfDIIA1ER PUMP A OIL F I liE OCC'JIIS 6,45E ·04 IEII' F16

I ""I.JiH"fIll T f AI LS (luE 10 fiRE 1.00E·00 Fl ilE - DAI4AGE

:--ilWfA .. tQ 1 ....H)~ fA: 15 '0 Ci OSf 3.00E-03 39-CS-l-c>03--FC

o"~ t ~ ..1.1, A.,' :, ',A.! f f SD..A' EII f'UMP A ~ Il fiRE OCCUIIS 6.45E ·04 lEII- Fl6

! ')U 1~)"4f ~! ,A i, S :'I·E '.J ' ,lIf 1 .flOE ·00 FIIiE-OA"AGE

!il,(r .... fQ ").' 1 t A ! ~ 5, 'e C1PEN 3.00E·03 39- C8- 1 -601 - - fO

~ i- t-, ~"j)( : :AII, ~ ££~.A r t ~ DUMP A Oil f I liE OCCUIIS 6 4>E·04 IE\I- f 16

, 'J,,' ""'E ~, ~ A! l S [JE TO f IIIE 1.00f·00 FIRE-DAMAGE

.. .." .~ ."A"AllM"E Jut 10 IE 5 I JQ "AII/IEI/AI/CE 2.37E·03 31-P.- '((lIla-r"

I " 'f l'~ A, .. ; .\1.0: or ;'f.EO ..A'FR f'U"lP A ~a FIRE OCCLJIIS 6.45E-0.. IE\I' f IG

! '",,:> "'l '" ~ A ; • ~ >,:[ 1C ~ j ~E 1.OOE ·00 FIRE-DAMAGE

: .lMMliN CAuSE ~ A: luRf ')f BOTH DiESEL GENERATOIlS 1.97E·03 10-GE·DGA8- . 'C""

\ It ,;t, '1 All" : I. : A':.: r ' tf",.ATt.~ PUMf' A ~. I L F : QE OCCUIlS 6.45E 04 IE\I' f 16

t ..... i!; l Mf ~ f f A I L ~ ~'·~r TO FIRE 1. OOE .00 FIRE-DAMAGE

. ;f'L"" . ~ r A 1 ~ - : ~: ESlABllSI1 ~t~\IJCE wATEQ fl4AIiUAL:. Y 1.72E-03 02· SII8-IolAIi' . KE



tABLE 4- W M 6 ••••* DOMINANT CUTSETS Page:

i t \e: I ! 6 : AFW Pump A Sc«na> i o ( ' U W ;

i l t . •' • '»< 'J w- " ( ! ' ' " c " i : a t e O by I • n i n n g FIRE 6 . I N

e d i x t ' d S u n o ' C u t s e ' i :

WLINK • * V e r . 3 . 1 1 * • )

>«;«8t» : . j ' ' j t l PROB t't HCf N r 8AS IC £ VE HT NAME EVtMT PROB. I D E N T I F I E R

15 ; .USE 0 6 AUX ! I I ARC FLtDUA T C 8 PUMP A C U : I R E OCCURS

EQUIPMENT F A I L S DUE TO FIRE

OPERATOR f A k S TO ESTABLISH CCW MANUALLY

6.45E-04

1.006*00

1.b9£03

1EV-FI6

FIRE-DAMAGE

31-CCL-KAN---HE

U 8 .8 /F 0 / 1.68 AUXILIARY FEEDWA1ER PUMP A O H FIRE OCCURS

FQUIPMEH' FAILS DUE TO FIRE

AfU PUMP 1b MH.MAWICAL FAILURE

IB MECHANICAL FAILURE

6.45E-CK

1.00E*00

1.6iE-02

8.14E-02

IEV-FI6

FIRE-DAMAGE

05BPM--AFW1BPS

01-PM-S1AC1B-PS

l'j 1 Iftf Uf AUXI l IA»r FEEOWATER PUMP A OIL FIRE OCCURS 6 . 4 5 E 0 4

[OU1PMEN1 FAILS Out TO FIRE 1 .00E*00

uftRAIOft F*ILS TO ESTABLISH AFW FLOW MANUALLY 3.18E-O3

OPERA I OR FAILS 10 L 0 C A I U ESTA8LISH INSTRUMENT A.'B J .98E-01

I E V - F I 6

FIRE DAMAGE

0SBAF3-MAN--HE

01-1AS-MAN---HE

1 ft 'i. ! 5E 0 / A U X I L I A R Y FEEOWATER PUMP A u i L F IRE OCCURS 6 . 4 5 £ - C V i

E0U1PHFNT F A I L S DUE TO FIRE 1 . OOE >-00

SOV AFW 111B F A I L S TO OPEN 2 . 0 0 E - 0 3

OPERATOR F A I L S TO LOCALLY ESTABLISH INSTRUMENT A IR 3 . 9 8 E 0 1

I E V F I 6

FIRE-DAMAGE

05BSVAFW111BCC

01 IAS-KAH---HE

. . " I • ) / H9 A i j x i i l A R r (EEOWATER PUMP A OIL FIRE OCCURS

FOUI fMENT F A I L S DUE TO H R E

HO Sf 8 V I C £ UATER DUE TO COMMON CAUSE FAILURES

1.OOE'OO

I E V F I 6

FIRE-DAMAGE

02 S W S - - CM

. f t8 A U X I L I A R Y

EQUIPMENT F A I L S

AFU PUMP I B

OPERATOR F A I L S

FEEOUAIER PUMP A OIL FIRE OCCURS 6.45E-CK

DUE TO FIRE 1.00E*00

UNAVAILABLE DUE TO TEST 08 MAINTENANCE 1.S0E-03

TO LOCALLY ESTABLISH INSTRUMENT A1S 3.98E-01

IEV-F16

FIRE-DAMAGE

058PM--AFW18-TM

01- IAS-MAM--ME

OMXILIASY

S XllPMlNT >A!LS

.jPERATOR FAILS

; H U A r n » ( » H S

f fEDWATFO pyMP A O R F IRE OCCURS

D U E T O t l l - Z

10 E S T ^ l rH AFW FLOW M A N U A L L Y

!O ESTA LISH SAFETY INJECTION MANUALLY

1.OOE»00

5 . 1 8 E 0 5

1 . 5 0 E - 0 1

I E V - F 1 6

FIRE DAMAGE

0SBAF3-MAN---HE

33-HPI-MAN--DHE

HO'x : ; j H I M P t

F t E D w A T E R P U M P A O I L F I R E O C C U R S

DUE TO F|R£

'• « ! I ODE TO LOSS OF OFFSITE POWER

6 . 4 S E 0 4

1.DOE*00

3.30E 04

IEV-FI6

FIRE-DAMAGE

31-PM-CCW1AB-CM

\', 4i,»',l!Ai<i

I ju I fMf N T f A K S

.KBAti.W l»i:S

...WSfSSOR 19

'EtDUA'tR PUMP A Oil FIRE OCCURS

DUE 10 M R E

'0 ESTABLISH A«W FLOW MANUALLY

MECMAflCAL FAILURE

6.'-"-t 04

•.oot«oo
3.18E-C3

8.44E 02

IEW-FI6

fIRE-DAMAGE

CiBAFJ-MAN---HE

01-PM-SIAC1B-PS

i :e>t '•' A . . • « : • . : A « »

r Jul>-M- Hi F i • L S

1U r".mv ' a l

Sw PUMP ' H 2

FffOxAlFR PUMP A OIL FIRE OCCURS

">Lif '0 M » E

MECHANICAL FAILURE

MtCHANICAl FAILURE

6.45E-04

1.00E*00

1.40E-02

1.40t-02

I E V - F I 6

FIRE-DAMAGE

0 2 P M - S W 1 B 1 • PS

0 2 - P M S W 1 B 2 - P S

a,,Ku!AST

tauirHt>JT M M s

n i f S f l ^fhERATOR

( f fOWATEl? PUMP i OIL FIRE OCCURS

o u t T O F I » E

18 jNAVA.MAa.E DUE TO 'EST OR

'.-.4SE-04

i.ooe*oo
I E V - F I 6

F I S t DAMAGE

1 0 - 6 E - O G ' B -

4-107
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IA8L£4·:;fI6

r Itt .... : f 16: AlW P''''IP A Sct'nill!o (TU ""'l-)

fl[f:". ~i"'I(.J \,J·t ( ~.l,.. :~I:atl.lr(j by l'nk1ng FlIii'E6.IN

R"dl.";.", Sl6ll 0 1 C,,1'''''' S.270I)f·O~

••••• OCMINANT CUTSETS •••••

WLI~K •• Vee. 1.11 •• ,

2

EVlNT PII08. IDENTIFIER

13 . iJ 3£ ')6 1.1S AU~ I i I A~ I H.tOIiA lUI PUMP A C:l ; I ~E OCCUIlS

EOUIPMENT FAIL S DUE TO FIRE

OPEl/A TOR fA I l S TO fS TABU SH CCIi 14ANUALLY

11, 8.8lF ()I 1.68 AUX I L I AllY FHDIIA 1Ell PUMP A OIL FIRE OCCURS

FOIJIPMEN' FI" LS DUE TO FIRE

AI IJ PUMP Ib MH.IIAN'LAL ~AILUWE

COMPRESSOR 18 MECHAN'CAL FAI LURE

1', II !f,( 01 1. 5S AUX/tIAIH FHDliATfR PUMP A OIL FIRE OCCURS

[OU I PME ~ 1 FAil S DUE TO FIRE

uH:RAIOil FA IL S 10 ESTABLISH AFIi FLOW MANUALLY

DPE.RAIOR FA I LS 10 LOCAl LT ESTA8LISH INSTRUMENT AlII

16 " lH 01 .'J! AU~IL'ARY FHOliATE R PUMP .. uj:.. FIRE OCCURS

EOtJ I P"fNI FAI L5 DUE TO FIRE

SO" Af\ol I! 18 FA LS TO OPEN

OPFRAIOR flo I LS TO LOCALLY ESTABLISH JNSTR~[NT AIR

/1 f ·)7 '19 AI)~ Il 'AR T FEEDI/ATER PUMP A 01 L FIRE OCCU!lS

FoUn'MEN T fA I LS DUE TO fiRE

NO SI /IV I CE WATER DUE TO (CJ41l4(JN CAUSE FAILURES

11\ '. 1>2f 01 .88 AU~llIARY fEEDI/ATEIl PUMP A. OIL FIRE OCCUIlS

IOU I PME ~ T FA 1LS DUE TO FIRE

AFII PUMP 18 UNioVAl LABLf DUf TO TEST Oll IIA I II TE WANCE

OPERA Tall FA II. 5 TO LOCALL ¥ ESTABU SH INSTR~£NT Alii

~. iN ~8 Q"~JLIA~T FEEDWATFo PUMP A 01 L FIRE OCCUIlS

E ~u I ""It II 1 tA!LS DUf TO rTS."

.)Pl 10. 1011 rio I L5 10 EST~"I~~ Mil FLOW MAWUALL¥

• ;~' ~ (,;l A rIll< f -II. S 10 EST ~ LISH SAFE TY INJECT lOll MAIIUALL¥

·If :: ... t .. Au.!, I A.'lY fHDwAIEIl PU"IP - 01 L FIIlE OCCURS

f ULJ J I'~f ~ 1 H: c S DUE iO rillE

~h)~ H ~ ( .. ;"",IMP':. f,o.:l ~vt TO Less Of OFFSI H P()wER

. '\i \ ~l ~u .. : l 1A~" 'llD..... ,lR ·'UMP A UII. fiRE OCCLJRS

~ 'Ju I ~'!t4f ~ T f A I L 5 Delf TO qRE

/.-E WA rUil '" A): S ,0 Esr"'S<.1 Sll A.' .. FUN "'I...IVAL L ¥

...'Io<Pllf ,SOil '8 "'ECIIAlIleAL rio IlLJRE

1 .'N ,,' . ..? .. A,;Jr,': : AQ'! f f f D·..AI Ell PUMP A Oil FIIlE XCuiiS

f Ju I··"· 111 I" i, S '-li.A 10 f i liE

"oJ i-"./MP 'R 1 "E[HAllle"L '''I .. \);'E
SOl ~UM~ 'A2 "'ECHANICAl fAILURE

, '\1 !; l .2' AI>'\(' i. ! A~" f ff 'lIoiA r E~ PIIMP .)! l FII<E GC::URS

l QUI r"lElIT fA II S OuE TO &. 1~[

~) : f Sf t vfHiiAl01l '8 "NAVAl, ABcl DuE ." TEST all MAINTENANCE'v

4- Wi'

6.45E-04

1.00£+00

1. 'l9f 'OJ

6.45E·04

1.00E+00

1.ME-02

8.44E·02

6.45£ 04

1.00E+00

3,1&' OJ

3. 98E· 01

6 .4SE·04

1. OOf -00

2.00E·OJ

3.9&·01

6.45£·04

1.00E-00

, . .30E ·04

6.45E·04

, .OOE+OO

I .BOE ·OJ

3.9& -0\

6.45E·04

1.00E+00

.3,1& ·0.3

,. 50E' 01

6 ...SE ·01,

1 .DOE -00

3.30E 0..

6 .• t..f 04

~ . OO~ +00

3.1&,03

8 ...4E·02

6.45E-04

1. OOE +00

, .40E -02

I .40~ -02

' •. 4SE ·04

1.00E+00

1. 7SE· 01,

lEV' F16

FIIlE·DAMAGE
J I· CCl-MAN- -- HE

lEV' F 16

FIliE . DAMAGE

OSBPM--AfW1B·PS

01·PM-SIAC1B·PS

1[\," F16

FIIIE'DAMAGE
OSBAF3-I4AII'" HE

01·IAS·leAN·· 'HE

lEV' F16

FIRE-DAMAGE

OSBSVAFlilll B· CC

01 lAS·I4AN·· ·HE

lEV· F 16

FIIIE·OAl4AGE
02· - .. SI/S - ... CM

lEV' F16

~ IIIE ·DAMJ.GE

OSBPM· ·,\F1I18·TM

01· IAS·MAN··· HE

JEV· F16

FIRE -DAI4AGE

OS9An'MAN" 'HE

H-HPT ·MAN· 'DHE

lEV- F 16

FlflE'uAMAGf

3" Pill· CC'WUB· 04

1E\I' ~ 16

·IIlE·DANAGE

l ; ElM J . MAN - - . liE

01·PM·SrAC1B·PS

lEV·FI6

FIRE·DAMAGE

02·PM·SIoI1Bl· ·PS

02'P14'51/182'-P5

rEV· F16



TABLE 4-1? f16 ***** DOHIHAKT CUTSETS Page:

T i t l e : M 6 : AFW P</rp A Scenar io ( ' U 95 C)

'• - f : f I R E 6 . U U ( ( i i e t r e a t e d by l i n k i n g FI RE6. IN

«"<IUC(HJ Sum of C u t s e t s : S.?/OOE-O">

WllWK * * V e r . 3 . 1 1 * * )

MUMRIB CI 'SF. ' PROB Pf3 rEMT BASIC EVENT NAME (VENT PROS. I D E N T I F I E R

1 Wf 0 /

' ) /

f'.i.u '>8

.' HVf Ofl

'W! ! -,H

. <k •»

•• '1M •«

V I A U X I L I A R Y FEEDUATER PUMP A O I L f I R E OCCURS

(OUIPMIfttT * A H S DUE TO F IRE

( C U MEAT EXCH 18 UNAVAILABL" DUE TO TEST OR MAINTENANCE

<>1 A r K I U A H f FEEOWATER PUMP A OIL F IRE OCCURS

FOUIPMEXT f A I L S OUE TO F IRE

SOV ATU 111B F A I L S TO OPEN

r.OMPBESSC* IB MECHANICAL FAILURE

19 A U K U I A R T FFEOUATER PUMP A O i l F IRE OCCURS

[ O U I I ' M f N T FA ILS OUE 10 H R E

AfW I'tJMP IB UNAVAILABLE OUE TO TEST OR MAINTENANCE

IB Ml CHAN ICA f A I L U R E

1'> AUK I t I * » T F f f D U A t f B PUMP A O I L FIBE CXC.URS

FOIJIPMENT F A I L S DUf. TO FIHE

» I U CIJMP I B MECHANICAL FAILURE

Mi iv Si sB I A l l S ' 0 OPEN

I S A l , X ! l IA IJ* K I D U A 1 E D PUMP A OIL F I R f OCCURS

FCKJIPMfNI f * U S DUE TO F r » £

AfW WJMP IB MECHANICAL FAlLUSE

Miiv S I i'lOB F A l i S 1 0 OPEN

IS AU« I I I ARf f f t O U A T f R PUMP A OIL H B E OCCURS

I OtJI l 'MFNI i Al 1 5 Our 10 F IRE

AFW F'UMI> IB H f C H A N I C A l ' A I L U R E

MUV <.; ',S1B 1 Al i .S ' 0 OPEN

!', ft!;»M!AUT f U C W A U H t'UMP A O i l I I I ! OCCURS

f UUIPMF NT 1 AIL S OUf 10 H H E

AlW WIMP l « MFCHAN1CAI

WUV (C •.0(18 f A I L S ' 0 OPFN

A U « U I A R » > t F D U A U H f'UMP A O I L F J R f Ot CURS

• U U I F ' M f N ' F A I L S DUE 10 F 1 »E

HFU PIJMP 18 M f C H A N H A l F A I L U R E

Mi v " " 8 i->':B I K U S ' 0 ' . * ' t N

" - « i ' ; < l f M F D u A H B l ' l ;»P A O I L F ! R { OCCURS

t J l J I P M t K I I A l l S ; jut iO F IMF.

" i ' « .'A-. <i _•: i s i fas, TO O»-FN

A . ' « i t : « « i r F f l r - a A

t Ui ! f'M( N ! i « i , S '.'!)( 10 I ! FJt

(IFw PUMP 18 M f C H A N K . A l

C f B A ' O R ' A I L S TO F S ' A B t l S M

PV1MP A O i l f | R E ( K C U R S

F A U . U R E

S * F f 1 > I N j f C M O N MAMUAl I f

>. ' ,vh -m 1 ! A i , i : i : A > . f ' H D w A i f R PUMP A ' I F ! Of

t Jl I P'Mf H' I A U S !'i:f TO I IKE

6.45E

l.OOE

1.73E

O.45E

1.OCE

2.00t

8.44E

6.45E

-04

• 0 0

•04

•04
• 0 0

03

02

•54

1.0OE*OO

1.80€

8.44E

6.4SE

03
-0?

04

1 .OOE+00

1 63E

rboi

6.45E

l.OOE

1.63E

f.SOE

6 . 4 M

1 .OOE'

1 63E

T SOF

6 . ••:>£

02

03

04

• 0 0

0?

03

04

•00

02
03

04

I.OOE^OO

1 63E

/•.SOE

6.45E

1.OOE•

1 63E

r -,OE

6 . USE

1 . OOE •>

1 . OOE

6 4Sf

1 OOE-

1 63E

V V I

6 . < o l

1 . uOF •'

0?

03

04

•00

C

03

04

00

04

04

00

02

"3

1 *

DO

1EV-F16

FIRE DAMAGE

31-HE- CCU1B TM

I E V - F I 6

FIRE-DAMAGE

05BSVAFU111S CC

0 1 P M - S I A C 1 B P S

1 E V F I 6

FIRE DAMAGE

OSBPM AFW1B 'M

01 PM-SIAC1B PS

1CV-F16

FIRE DAMAGE

OSUPM -AFU1BPS

5 3 I M V - - S I 4 B C C

1EV-F I6

FIRE DAMAGE

05BPM--AFU1B PS

34RMVS13508CC

IEV f 16

FIRE DAMAGE

05BPM-AFU1B 'S

3ARMVSI351B CC

IEV F16

F IRE DAMAGE

05BPM- AF«1B PS

34RMV-CC400B CC

IEV F!6

FIRE DAMAGE

05BPM -AFwiB PS

SJFMVBFIRSOOB- ' 0

IEV F I 6

f IRE DAMAGE

31 CV • CC3B ! Q

i f V F 16

FIRE DAMAGE

OSBPM AfwlB P5

53 HP! MAN- IE

; t v F 15

F l « f OAMACf
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U81E *• 12 FI6 ••••• DOMINANT CUTSETS •*•*• Page:

T i t l e : F|6: AFU P^jip A Scenario OU-95C)

f i l e : F I K E 6 . U L K ( F i l e c r e . t e d b y l i n k i n g F I R E 6 . I N

R e d u c e d S u n o f C u t s e t s : 5 . 2 7 O O E - O 5

U L I N K V e r . 3 . 1 1 * • )

NUMBER. C U ' S E T P R O B P E R C E N T B A S I C E V E N S NAME

AFU PUMP 18

AOV SW 4208

MECHANICAL

FAILS 10 OPEN

FAILURE

EVEN! PROS. IDENTIFIER

1 .63E-02

•>. 32E • 03

058PM--AFW1B-PS

C2-AV-SW42QBFO

oa .10 Auxl t lARY fEEDUATER PUMP A OIL FIRE OCCURS 6 . 4 5 E 0 A

EQUIPMENT FAILS DUE TO FIRE 1 . 0 0 6 * 0 0

COMMON CAUSE FAILURES OF AFU SYSTEM 2 . 1 2 E 0 4

OPERAIOB FAILS 10 LOCALLY ESTABLISH INSTRUMENT AIR 3.98E 01

IEV-F16

FIRE-DAMAGE

05S--AFU CM

01- IAS-HAN- - -HE

OH .09 AUXILIARY FEEDUATER PUMP A OIL FIRE OCCURS

EQUIPMENT FAILS DUE TO FIRE

AFU PUMP IB MECHANICAL 'A I LURE

WOV SI '>B FA U S TO CLOSE

6.45E-04

1.00E*00

1.63E-02

4.76E-03

IEW-FI6

FIRE-DAMAGE

05BPM--AFU1B-PS

33RMV -SISBFC

t. <.*>( OS . 0 8 A U K K I A B Y IFEOUATEH PUMP A O i . M R E OCCURS

fcOUIPMENT FA ILS DUE ' 0 M R E

AfW PUMP IB MtChANlCAL FAILUBE

OPERATOR - A I L S TO STOP BOTH RHR PUMPS

1.00E*00

1.63E02

4.23E 03

IFV-FI6

FIRE DAMAGE

05BPM--AFU1B-PS

341-RHRSTOP-HE

t.OBf 08 .08 AUXILIARY FEEDUATER PUMP A OIL FIRE OCCURS

EQUIPMENT FAILS DUE TO FIRE

AFU PUMP IB MECHANICAL FAILb-E

OPF»ATOR FAILS TO ESTABLISH BLEED AND FEED

6.45E-04

1.00E»00

1.63E-02

3.88E-03

IEV-FI6

FIRE DAMAGE

05BPM--AFU1B-PS

56

.Oft A U X I U A R Y fEEDUATER PUMP A O IL M R E OCCURS

tQUlPMFNT F A I L S DUE TO FIRE

SU P'JMP ' B l MECHANICAL FAILURE

i, STSAIHER 1B2 MECHANICAL FAILURE

T.0CE*O0

1 40E-02

3.72E-03

IEVFI6

FIRE-OAMAGE

02-PM-SU1B1-PS

02-FLR-RS1B2PS

•.0 5 56f Dfl 06 AUXILIARY FEEDUATER PUMP A OIL FISE OCCURS

(rQUIPMENI SAILS DUE '0 FIRE

ROTATING STRAINER 1B1 MECHANICAL FAILURE

Sw W I M P IB? MECHANICAL FAILURE

6.45E-04

I.OOE*OO

l.Ti'-Ol

1.40E 02

IEV-F16

FIRE-DAMAGE

02-FLS-RS1B1 PS

02-PM-SU1B2-PS

S I S t .IB jft A ^ x ; i 'AHr f t F D U A I E R PUMP A O IL FIRE OCCURS

fJUU'MENT FA ILS DUE TQ F|«E

AFy t'l.MP IB MECHANICAL FAILURE

S <-t<M MCC 6^A F A I L S TO CLOSE

6.45E-04

1.00E»00

1.63E-02

3.00E-O3

IEVFI6

FIREOAMAGE

05BPM-AFU1B-PS

40-CB 62A/A5FC

A . J X : . : A « » f t L D u A r t » P U M P A O I L F I R E O C C U R S

! J u l ^ M t d ' f * : i S 2u£ TO FIRE

,g f'(j«l> "HI MECHANIC*:. FAILuRE

^ a f A K B 'SOU M C C t v " ! F A I L S TO l l O S E

6.45E-04
1.00E»00
V40E02
J.OOE-OJ

lev-F16

FiRe DAMAGE

02-PMSU1B1-PS

<.0-CB-62D/A5Fr

.' .'H S A u X i . |ARr IF.EDWATE9 P'jMP A O IL F18E OCCURS

EUU1PMENT ( A ! I S DUE ' 0 F!RE

« B L A « t « (ROM MCC 6<;D FAILS TO CLOSE

•,y P'.,MP 182 MfcCHANlCAL FAILURE

1.00E*00

3.OOE-O3

1.40E-02

IEV-FI6

FIRE-DAMAGE

40-CB-62D/A4 FC

02-PM-SU1B2- PS

A.,»'. i ;asf

EX'!1'ME NT

' tEOwATER P U M P A O I L M R E OCCURS

DijE 10 F |»E

6.-.5E-04

1.00E*00

IEV-FI6

FiRfc-DAMAGE

4-109
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TAIlLE .. ·12 f 16

Title: f16: Aflo/ P,,,,, A ScenarIO (lU-9')C)

file: fll;lb Wl.K ( fll~ u .. ated by 1.lnklr'9 flll~b.IN

~l'ljU",a S<ln 'Of Cuf,et" S.ZlOOE OS

••••• DOMINANT CUT SETS •••••

IoIllNK •• v..c. 3.11 •• )

Palle:

EVENT PIl08. IDENTIFIER

4

\" .10

"'10/ PUMP 18

AOV SI/ 4208

AU_ I t I AllY

EQUIP,.ENT fAlLS

Ce-oN CAUSE

(jPl' QA 1011 FAIL 5

MECHANICAL

f A I LS r0 OPE N

fEEOIo/ATER PUl'IP

DUE TO fiRE

f"ILURES Of

10 LOCAll Y

FA! LuRE

A OIL fiRE OCCURS

AlII SYS TEM

ESTA811 SH lllSTRLlCEIlT AlII

, .631" 02

".3ZE·03

6.45E-04

1.00E+00

2.121" 'j4

3.98£-01

OSBPM--AIWI8-PS

CZ'AII'S~208-FO

IEII' /16

I I liE -OAHAGE

OSI··AFIo/···_·CM

01-IA5-MAN···HE

fAILURE

RHR PUMPS

~ 4'>1 1018

JJ9 AUX I L I All Y

~OUIP"f.NT FAILS

AlW VUMP 18

"'I)" , I ',B

(j8 AU~ It I "R r

t au I PME II T f" lL S

"'1/ PUMP 18

OPE~ArOl'l ,AILS

fEEDI/ATER PUMP A OIL lIRE OCCUIlS

DUE TO IIIlE

MECHANICAL '~ILURE

f II I I 5 10 CLOSE

IIEOI/"TEIi PUMP A 01. FIIiE OCCURS

DuE 10 f IIlE

MECkAII1CAL

TO STOP 80TH

6.45E-04

1.001'+00

, .63E 02

~. 76£-03

6 "SE· 04
I .OOE+OO

1.63E·02

4.23E03

IEII·FI6

fIRE - DAHAGE

05BPM--AIW18'PS

3311141/-· -SISS·Fe

If'l- I 16

FIIlE . DAMAGE

aSBPM' ·AFII18-PS

341'IlHR'SToP-HE

fEEOI/ATEIi PUMP A OIL FIRE OCCU~S

DuE TO f IIlE

\8 4.IIRf D8 . LJ8 AUX I I I AR r

Eau I PME Nr f A I L5

MI/ PUMP 19

OPt ~A TOR f A II 5

MECHAlilCAL

TO ESTABLISH

fA Ilv"E

8LEED AND fEED

6.4S£ 04

1.001'+00

1.631: -OZ

3.88E·03

11'11-/16

FIRE -DAHAGE

058PM· -AFIo/18'PS

~ -08201150116· HE

FA I LUliE

"'ECHAIII(~L

.1)6 AL,X II I "II r

EOU I PM! NT f A I L S

SOl P'JMP '8T

ROT AT llWtl

,[EOIo/ATER PUMP A all ~!RE OCCURS

DUE TO FIRE

"'.CHAI/ICAL

STRAII/ER lB2 FAI LUliE

6.45E·04
, .OOE+OO

1.40E·02

3.72E-03

I E'J' I 16

IIIlE'DAHAGE

02· PIlI· SillS 1· 'PS

OZ· fUI·IlS lBZ-PS

\ 3M 08 06 Alj11l1MH

fOUl P"'fIiT fAilS

~Ol A1111(,

',... "'I"'P 'EiZ

~ EE DIJA JEll PlA'fP

DuE :0 FIIlE

STRAINER 181

"'ECHAI/ICAl

A 011. F! Ill: OCCUl/S

MECHANICAL

Hoi LURE

FAl LUliE

6.45E·04
1_001'+00

3.7, -:)3
, .40E 02

IEII' f 16

fIIlE·DAMAGE

OZ·HIHISI81·PS

02· PIlI· Sw18Z - ·PS

.. : Jr, Au.:' ;ARf 'UOIiAIEIl PUMP A OIL' [RE OCC.URS

FJU 11'041' ~ r fA I LS DU[ 10 'IllE

Mil PUM~ '8 ".CHAI/ICAl FAILuRE

ail!AJf~ 'iI.'" "CC 6ZA FAIL S 10 CLDSE

6.1,5£·04

1. OOE +00

, .63E ·02

3.00E·03

lEV' f/6

f HIE -DAMAGE

OSBPM' ·AFW1B·PS

40'C862A/AS-IC

' .. llS TO CLOSE

,AI LuliE

" (1[ ',/'.

A.j":. ; A... .,

EoJU I ~ ... ~ .. l fA l I 5

FUU: ""'I' NT' Ail S

~lll •• F~ 'ROM

H: l D11'\ I [II PUMP " ,; II F I II E OC CUR S

~i.JfrOfIRE

FA ll.ullE

FAllS TO ~IOSE

«EDIIATEIl rUMP A OIL filiI' OCCJIIS

;:JuE 10 f: Ill'

"C t>20

6.45E ·04
, . OOE +00

1 .40E· 02

3.00£-03

6.45E·04

1. DOE +00

3 00E·03

1.401'-02

lEV' F16

FIRE·DAMAGE

OZ-PIII'SWlIil- ·PS

t.O·C8·6ZD/A5·fr

J EV' f 16

f IIlE -DAMAGE

40-(8·6Z0/A4 Fe

OZ'PM'SW182- 'PS

A..• :' :A.' 'ilD"Altll PuMP A OIL fiRE OC.C"IlS

E:X':: r ~E ~ T ~ AI ~ S '),Jf i 0 r: Q'f

~ ...5E-04
1.001'+00

I EV- f 16

ElIII: ·DAMAGE



TABLE <• 1<? F I 6 DOMINANT CUTSETS

T i t l e : f l 6 : AfU Pump A S c e n a r i o ( ' J • 9 S C )

r; I e : f IRE6.ULC ( F i l e c r e a t e d by n k i n g , f RE6.1M

Deduced S j n of C u t s e t s :

tfLINK V e r . J . 1 1

NUMBER CUTSET PR08 OfSCENT BASIC EVENT NAME

CHECK VALVE

OPERATOR F A I L S

AFU 48

TO LOCALLY

EVENT PRO8. IDENTiFIFR

FAILS TO OPEN

ESTABLISH INSTRUMENT AIR

1 . 0 0 E 0 4

3.98E01

059CV--AFU4B-FO

01-IAS-MAN--HE

08 . 0 5 A U X I L I A R Y FEEDWATER PUMP A O I L F IRE OCCURS 6 . 4 5 E 0 4

EQUIPMENT FAILS DUE TO FIRE 1 .00E*00

CHECK VALVE AFU-1B F A I L S TO OPEN 1 . 0 0 E W

OPERATOR F A I L S TO LOCALLY ESTABLISH INSTRUMENT A I R 3 . 9 1 E - 0 1

IEVFI6

FIRE-DAMAGE

05BCV--AFW1BF0

01-IASHAN--HE

us AUXILIARY FEEDUATER PUMP A OIL F!SE OCCURS

fOUIPMiNT FAILS DUE TO flRE

AIW PIJMP IB MECHANICAL FAILURE

AIR IOHPDESSOBS >t L DUE TO C0HMOH CAUSE

6.45E-04

1.00E»O0

1.63E02

2 . 4 4 E 0 3

1EV-F16

FIRE-DAMAGE

0SBPM--AFU1BPS

01-PM-IASP- -CM

AuKliIART fEEDWATER PUMP A OIL FIRE OCCURS

FOUIPMENT FAILS DUE 10 M R E

AFW PUMP IB MECHANICAL FAIL' RE

OPEBATQB FAILS TO LOCALLY OPEN MOVS SW13OOA(B)

6.45E-04

1.00E*00

1.63E-02

2.20E03

IEV-F16

FIRE-DAMAGE

05BPM--AFW1BPS

31-LO-SU1300-ME

<iu AUXI i IAKT fEEDWATER PUMP A OIL FIRE OCCURS

f i / U I P M f N T F A I L S DUE TO F I »E

AFW PUMP 'B MELHA1ICAL FAILURE

',1 P I J M P IB F A I L S T O S T ART AND RUN

1.00E»00

1 .63E-0?

I E V F I 6

FIRE DAMAGE

058PM- -AFU1BPS

33RPM - - S P B P S

A.;«l i !ARY fEFDUA'ER PUMP A OH FIRE OCCURS

f O o l f M f XT I A U S DUE TO F IRE

Afw WjMP IB MECHANICAL FAILURE

M:V SW -.f̂ B F»U s TO OPEN

1.00E»00

1.6JE 02

IEVFJ6

F!»E DAMAGE

05&PM--AFgi8-PS

02-SV SW402B-FO

,' ' H A v M l IAST ^FEDUATER PUMP A O H FIBE OCCURS

f UU i PMt H 1 ( A I l S DUE , F I RE

Al«j i".jMP 19 MECHANICAL FAILURE

.4 5 5' M F A U S TO OPEN

6 .65E-M

1.00E*00

1.6JE02

2.00E-03

IEV-FI6

FIRE-DAMAGE

OSi^M--AFU1B-PS

56 SV-J3'13 FO

4-
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r I t I ,,: F16: AF IJ p~ A 'it """ riO (. J' ?S()

r'll': FIIIE6.lJlK ( File cr""red by nll:H'Il ,IRE6.111

II e<.lu<: eO s~ 0 f CIJ t ~ e t s: 5. 2 70DE . v,

_•••• DOM/NANT CUT5E1S •• - ••

IJLINK •• Ver. 3.11 •• )

5

IIdMBER '_Ii T,E T P~08 Dfi/CElif BASIC E'IE lIT NAME EVENT PllOB. I DElfT If IFll

- . - ~ .. - ..... ........ "_.

CHECK 'JAl'JE ATI/·4S fAllS TO OPEN , .OOE-04 05eev· ·AFWl,8· Fa

OPERATOlI FA lL S fa LOCALl Y ES TABlI SH INSTRL.'4ENT AIR 3.98E·01 01 -IAS-MAN-' -liE

4', ~. S IE 08 .05 AUXILIARY fEEDIJ/tTEIl PUMP A OIL FIRE OCCURS 6.45E-04 lEV' F \6

EOU I PMEN f FAI LS DUE TO FIRE 1.00E+00 F I liE 'DNlAGE

CHECK 'JAL'JE MI/' 18 FAILS TO OPEN 1.0OE - 04 OS8CV'·AFIoI'B·FO

OPEUfOll FA Il S fa LOCALLY ESTABLI SH INSfRLMENT AIR 3.9111:-01 01- IAS-MAN-' - HE

~" ! c) If IJ8 . f)"" AUXlllAIlY FHDI/AHR PUMP A OIL FIllE OCCURS 6.45E-04 IEV-FI6

fOUl PME Nf FAILS DUE TO FIIlE 1.00E+00 FIRE - DAMAGE

Hlol PUMP 1B JrlECHANICAL FAI LUliE 1.63E-02 OS8PM- -AFlr/18-PS

AlII CQtoIPQES50llS " , DuE fa CCJ4MOIj CAUSE 2.44E-03 01-PM-IASP--'CM

.. f I Ilf ',8 \...", Au.ll !AIH HEDIJATER PUMP A OIL FIRE OCCURS 6. 45E - 114 lEV' F16

EOU I pME NT FA I L S DuE fa qRE ' .OOE+OO F \ RE • DAMAGE

MI/ PU"P II' MECHANICAL fA I L"QE 1.63E 02 OS8PM- -AFIoI18-PS

OPf QA TOil fA II. S 10 LOCALLY oP£N MOVS SIJHOOA(8) 2.20E-03 31 'LO-SW1300-HE

~Il 2 1M ',1\ ()4 AU.I: IAIIY fEEDIoiATER PUMP A OIL f IIlE OCCUIlS 6.45E·04 lEV- f 16

f WIPMENf fA: LS DuE TO FIIIE 1.00E+00 f [RE - DAMAGE

Af 101 "UMP '8 MECHANiCAL f A"'iRE 1 .63E· 02 OS8PM- -AfW18-PS

',1 ~IJMP 19 f A I L S 10 Sf AliT AND RUN 2. OlF - 03 3JIlPM- - ·51 16-PS

., 1(JJ '.ill , .. 4 A,; ~ It I AliT HEDI/AfER PUMP A all fIRE JCCURS 6.105E-04 lEv· f 16

f 'JUI f'''ENT f A I L 5 DuE fO fIRE 1.00E+00 fi liE • DAMAGE

A'w VI)fll1f> 18 M[(HAI/ICAl fA I LUliE 1.63E 02 PS8PM··AFW1B·PS

'.l)\t '" .... .,.nle 'A It 5 TO oPEN 2.lJJE-03 OZ·SV-SIoi40Z8·FO

• II )[-\ {"4 A\," f I 1 Ai?" HEDI/ATEII P'JMp A OIL fillE OCCUIlS 0.45E-04 IEI/- F16

f <.IU: "Mt II' f A I l S DUE . fillE T.OOE+OO f IIiE . DAMAGE

A' -' vljMP 18 "£CHANICAL fA I LURE , .b3E-02 OSi""- 'AFW18-PS

., \ \' 1\ fAil S TO riPEN 2.00E·03 36-sv-33 1 13· -FO

'-1 - 1! i!



TABLE <• 13 f l 7 • • • • • DOMINANT CUTSETS Page:

t i t l e : F I 7 : AFW Pump 8 f i r t

f i l e : MRE7.ULK ( F i l e c r e a t e d by i n k i n g F 1 RE / . IM

Reduced SLITI of C u t s e t s :

WL I N K * • V e r . 3 . 1 1 • * )

t iUMSfd CUTSET P « O 8 PERCENT 8 A S 1 C EVENT NAMt EVENT PROB. IDENTIFIER

05 S < W 9 AUXILIARY FECDUATER PUMP B OIL FIRE OCCURS

EQUIPMEN! f A l L S DUE TO FIRE

OPERATOR TAILS TO START AWO LOAD DIESEL FROM OSP

6.20E 05

I.QOE'OO

2.69E01

1EV-F17

FIRE DAMAGE

42-DGA-0SP---HE

c "j.UOE 06 16 .35 AUXILIARY FEtDUATER PUMP B OIL FIRE OCCURS

SOUIPMENT F A U S DUE TO FIRE

OPERATOR FAILS TO ESTABLISH SERVICE WATER FROM DSP

6.20E05

1.00E*00

8.06E02

I E V - F I 7

FIRE-DAMAGE

02 SWA-DSP- -HE

5 i.ttt 06 1 0 . 8 f t A U X I L I A R Y F E E D U A T E R P U M P B O I L F I R E O C C U R S

EQUIPMENT F A I L S DUE TO F I R E

OPERATOR E A R S TO E S T A B L I S H AFU FLOW FROM DSP

6 . 2 0 E 0 5

1.O0E»OO

S . 1 9 E - 0 2

I E V - F I 7

FIRE-DAMAGE

0 5 B A F S - D S P - M E

1 ',?E 06 4 .4S AUXILIARY FEEDUATER PUMP 9 OIL FIRE OCCURS

EQUIPMENT FAILS DUE TO FIRE

DIESEL GENERATOR 1A FAILURE TO START AND RUN

6.20E - 05

1.00E*00

2.13E 02

IEV-F17

FIRE-DAMAGE

10-GEDG1A --PS

S 1 )1F 0 6 5 . 4 0 A U X I L I A R Y FEEDUATER PUMP B O I L F ' R E OCCURS

i O U I t ' M S N T F A I L S DUE TO M R E

AFW »UMP 1A MECHANiCAL F A I L U R E

6 . 2 0 E 0 5

1.00E->00

1.63E 02

I E V - F I 7

fIRE-DAMAGE

058PM- AFU1APS

t, S JOE (•? AUXILIARY FEEDUA'ER PUMP 8 OIL FIRE OCCURS

EQUIPMENT f A U S :JUt TO F I BE

AOV SU ?:i1A FAILS TO OPEN

6. 20E•05

I.OOE'OO
S.32E 03

IEV-F;r

FIRE DAMAGE
02-AV-SU301ACC

5.06E 0 7 05 AUXl i lARy >EEDUATER PUMP B OIL f I R E OCCURS 6 . 2 O E 0 5

EOUIPMfcNT FAILS CUE TO MRE 1 .00E»00

OPE BATOR ' A I L S TO ESTABLISH COMPONENT COOLING FROM DSP i .Of lE- 02

•5PIRATOR FAILS '0 ESTABLISH CHARGING USING DSP 1 . 6 0 E - 0 1

I E V F I 7

FIREOAMAGE

31-CCL D S P - H E

35-CHP-DSP--DHE

a i it* •)' '.(ll) A ; j X : t : A R » F E E O U A T E R P U M P B O I L FIRE O C C U R S

CUE TO FIBE

F A I L S io C L O S E

O . 2 0 E 0 5

l.OOE'OO

4 . 7 7 E 0 3

I E V F 1 7

FIRE-DAMAGE

0 7 - M V - - - B T 2 A O O

A ! . « ! t I A R Y

! » A v E i ! « i i ,

FEEOUATER PUMP B OIL FIRE OCCURS

OuE ' 0 F ;s£

C S t f N ' A l MECHANICAL FAILURE

6.20E 05

1.00E*00

J. T?l 03

I E V F I ?

FIRE DAMAGE

02-FLT-TW1A1 PS

»l..»;i IAHY FttDWAIER PUMP 8 OIL FIRE OCCURS ft. 20E 05

J X ' I i M t N l l » U S DUE TO F:RF. l 0CE*OO

•tHIAT.iS i * I . S ' 0 ES'ASL ISM CHARGING USING DSP .U5E-01

• • U S A V I R ' « ! i ! TO ESTABLISH COMPONENT COOLING FROM DSP J . 0 8 E 0 2

I E V - F I 7

MRE DAMAGE

35-CHP-DSP Hi

3VCCLDSP - »E

! ! '. Sfct 0 ••' M A i . n : i A S . 'FEUwATER PUMP P O I L M R E OCCURS

! X i > 1 l ! l ! = A ; L S DUE TO f '.BE

K t f E A n t S tBOM MCC S.?0 J A I L S TO CLOSE

6.20E-05

l.OOE^OO

J.OOE 03

I E V - F I 7

FIRE DAMAGE

4 0 - C B - 5 2 0 / A 6 FC

l . ' 1 . . ^ E n 7 .f>\

r i s . i ' <t NT

C ! I O U A T E R P U M P B O I L F I R E O C C U R S

:'L.E ' C • ! « E

6 . 2 0 E 0 5

1 .OOE-CO

I E V - F I 7

FIRE DAMAGE

4 - 1 1 '
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TABIE F I 7 * * * * * DOMINANT CUTSETS * * * * * Page:

Ti r Iff: F I 7: AfW P L U P S ' ' re

f i l e : HRE7.kK.ir < F i l e c r e a t e d by l i n k i n g F I R E 7 . I N

%<JTI of C u t s e t s : 2 .9670E 0cj

U L I l i t V e r . 3 . 1 1 * * )

NUHBIR CUISE' PROB PFSCENT BASIC EVENT NAME

BREAKER 1 509 FAILS TO CLOSE

15

IS

I f )

1.36E 0 /

1 .?i.t or

£ 07

".. 5 ' E 08

ft Sot OB

U8

')8

• • . . ' ! ' !

. ; ' H O'i

••> .' It ' N

. 6 3 A U X I L I A R Y FEEDWATER PUMP B O I L F I R E OCCURS

EQUIPMENT FAILS DUE TO FIRE

BfctAKER 1-501 FAILS TO OPEN

.42 AUXILIARY FEEOWATER PUMP B OIL FIRE OCCURS

EQUIPMENT FAlLi , DUE TO FIRE

SOV AFW-111A FAILS TO OPEN

.41 AUXILIARY FEEDUATER PUMP 8 OIL FIRE OCCURS

tQUIPMENT FAILS DUE TO FIRE

COMMON CAUSE FAILURE OF BOTH DIESEL GENERATORS

,?8 AUXUIARY FEEDWATER PUMP B OIL FIRE OCCURS

EvJIJlCMENT FAILS DUE TO FIPE

<wu PUMP 1A UNAVAILABLE DUE TO TEST OR MAINTENANCE

?? A U X I U A R / FEEDUATER PUMP B OIL FIRE OCCURS

EQUIPMENT FAILS DUE TO FIRE

OPERATOR FAILS TO ESTABLISH CHARGING USING DSP

CCU PUMP A MECHANICAL FAILURE

.IS AUXILIARY FEEDWATER PL'MP B OIL FIRE X C U R S

EQUIPMENT FAILS DUE TO FIRE

NO SERVICE WATER DUE TO COMMON CAUSE FAILURES

04 AUXILIARY FEEOWATER PUMP B OIL FIRE OCCURS

EQUIPMENT FAILS DUC "0 FIRE

CUMMON CAUSE FAILURES OF AFW SYSTEM

. ii. A, n U I A H Y FEEDWAIfcH PUMP B OIL FIRE OCCURS

I j u i m i l T ' A I L S DUE TO F ! HE

s» PUMP 1A1 MECHANICAL FAILURE

SW PUMP 1A2 MECHANICAL FAILURE

V » U X U ! A R Y FEEDwAiER PUMP e OIL FIRE OCCURS

{ in I I f'M! S T I » K S DUE ' 0 FiRf

; M E U vALVE MU 501 F A U S TO OPEN

. , a. H i : A * < ' U O U A T t R PUMP 8 n,L MRE OCCURS

! j i - i W l H l tA l l .S DuE" TO F!*E

•<t !->> vAl xE AFU 4A FA, ,S TO

••W » I , » K U I T FEEDWATER PUMP B O I L F I R E OCCURS

U l , 1PMLNT P A I L S DUE TO F I R E

C - ^ t . * VALVE AFU iA F A I L S TO OPEN

A , , « ! U « T

f'Ju!' Mf«t'

F E S D U A T E R P l ^ M P B O I L F I R E O C C U R S

r i ' J E T O F I R f

EVENT PR06.

3.00E-03

6.20E-05

1.00E*00

3.00E03

6.20E-05

1.00E*00

2.00E03

6.20E05

1.00E+0C

1.97E03

6.20E 05

1.00E*00

1 . J 4 E • 1 3

6.20E-05

1.00E-00

1.03E-01

1.03E-02

6.20E05

1.00E-00

7.30E-M

6.20E-05

'i.00E«00

2.12E04

6.20E 05

1.00E*00

1.40E02

1.40E02

6.20E05

1.OQE-00

1.00E-04

-i 20E05

1.0OE»00

1 .00E - 04

6 .20E0 r

1 .00E*00

1.00E-04

6 .20E05

1.OOE'OO

1DEMIIF1ER

39-CB-1-509-

IEV-H7

FIRE-DAMAGE

39-CB-1-501-

IEV-FI7

FIRE-DAMAGE

•FC

-FO

05BSVAFg111A-CC

IEV-FI7

FIRE-DAMAGE

10-GE-0GAB -

I E V - F 1 7

FIRE-DAMAGE

05BPM--AFU1J

I E V - F I 7

FIRE-DAMAGE

3 5 - C H P - D S P -

3 1 P M - C C W 1 A

I E V F I 7

FIRE DAMAGE

02 S U S - - -

I E V - F 1 7

FIRE DAMAGE

0 5 8 - AFU

1 E V F 1 7

FIRE-DAMAGE

02-PM-SU1A1-

02-PM-SW1A2-

I E V - F I 7

FIRE DAMAGE

27-CV-MU301-

I E V - F 1 7

FIRE-DAMAGE

05BCV- AFW4A-

1 E V - F I 7

FIRE-DAMAGE

058CV--AFW1A-

1EV-F17

FIRE OAHAL.E

CM

i-TM

-HE

-PS

•CM

•CM

PS

•PS

•FO

FO

FO

4-112
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TABLE 4 U I I ? * • • * * DOMINANT CUTSETS • • • • • Page:

T i t l e : I I 7: AFW Punp 8 t i r e

f i l e : H R E 7 . W I K ( f i l e c r e a t e d by I <nking FI RE 7. IN

Reduced Sun of C u t s e t s : ? .V6?0f 0">

ULINK • • Ver . 3 . 1 1 • • )

NUMBED CUTSET PROS BASIC F. Vb H F NAME

CHECK VALVE MU-311A FAILS, TO GPEM

EVENT PB06.

1.00E-OA

IDENTIFIER

058CVMU311A FO

3 . 2 5 E OV .01 AUXILIARY FEEDUATER PUMP B OIL FIRE OCCURS

EQUIPMENT FAILS DUE TO FIRE

SU PUMP 1*1 MECHANICAL FAILURE

ROTATING STRAINER 1A2 MECHANICAL FAILURE

6.20E-05

1.00E*00

1.40E-02

3.72E•03

IEV-FI7

FIREOAMAGE

02-PM-SU1A1--PS

02-FLR-RS1A2-PS

i ,-Jf J1 AUXIl -ART FtEDWATER PUMP B OIL FIRE OCCURS

(OUIPMENT FAILS DUE TO FIRE

ROTATING STRAINER 1A1 MECHANICAL FAILURE

SW PUMP 1A2 MECHANICAL FAILURE

6.20E-05

1.00E*00

3.72E•03

1.40E-02

IEV-F17

FIRE-DAMAGE

02-FLR-RSU1-PS

02PM-SW1A2--PS

I fcOf "9 .01 AUXILIARY FEEDWATER PUMP 8 OIL FIRE OCCURS

tQUIPMENT FAILS DUE TO FIRE

SU f-UMP 1A1 MECHANICAL MILURE

FROM MCC 52D FAILS TO CLOSE

6.20E-05

I.OOE'OO

1.40E-02

3.0OEO3

!EV-f 17

FIRE-DAMAGE

02-PM-SUU1--PS

40C8S2D/A5FC

,'8 01 AUXILIARY FEfcDWATER PUMP 8 OH. FIRE OCCURS

tCXJlPWENT FAILS DUE 10 FIRE

BREAKER FSOM MCC S2D FAILS TO CLOSE

SW fuMP !A2 MECHANICAL FAILURE

6.Z0E-05

1.00E*00

5.00E-03

1.40E-02

IEV-FI7

fIHE-OAMAGE

40CB-52D/A4-FC

02-PM-SU1A2--PS

,'V i Wf 01 AUXIlI»KY FEEDUATER JUMP B OIL FIRE OCCURS

EQUIPMENT FAILS DUE TO FIRE

SU PUMP 1A1 UNAVAILABLE DUE TO TEST OR MAINTENANCE

SW HUMP 1A2 MECHANICAL FAILURE

6.20t-05

1.00E+00

2.TOE - 05

1.40E-02

SEV-F I7

F.->E- DAMAGE

02-PM-SWP1A1-TM

02-PM-SU1A2 -PS

\>i i 1 ' i .01 AUXILIARY FEEDUATER PUMP B OIL FIRE OCCURS

HXJ1PMEXT FAILS DUE TO FJRE

OPfRA'OR F.'.ILS TO ESTABLISH CHARGING USING DSP

HOTt f u PVJMPi FAIL DUE 10 LOSS OF OFFSITE POWER

6.20E-05

1 .00E »00

1.03f-01

IEV-FI7

FIRE-DAMAGE

35-CHP-DSP--HE

31 PM-CCUUBCM

Ai;x l i IARY FEEDWAiER PUMP B OIL FIRE OCCURS 6 . 2 0 E - 0 5

tOUIPMtNt FAILS DUE TO FIRE 1 .00E»00

«*O CHARGING FLOW DUE TO COMMON CAUSE FAILURES 1.06E OS

FAILS TO ESTABLISH COMPONENT COOLING FROM DSP 3 . 0 8 E - 0 2

I E W - F I 7

FIRE-DAMAGE

35--CHP A

31-CCL-DSP- HE

' ) t AUXIL iASY FEIDW.AIER PIJMH 8 O I L F I R E OCCURS 6 . 2 0 E - 0 5

M I L S DUE TO F I R E 1 , 0 O E » 0 O

BUS BRA 1 0 ? TO BUS B R A - 1 0 * . TRANSFERS OPEN 2 . 4 0 E - 0 S

IEV F I 7

FIRE DAMAGE

38-C8A102-0A-CO

IV A U X I L I A R Y FEEDWATER PUMP B O I L F I R E OCCURS

f J U l P M f N T f A l l S D"E TO FJRE

1*>208 I H A N S F E R S Of-'EN

6.?0E-05

1.00E*00

2.40E-05

IEV-FI7

FIRE DAMAGE

40-CB--15208 CO

J 1 A U » I L I Ah » ( t E D W A I E R PUMP B O I L F I R E OCCUSS

EQUIPMENT F A I L i DUE TO F i * E

BREAICF.R 1S2! )1 TRANSFERS OPEN

6.20E-05

1.00E*00

IEV-FI7

FIRE-DAMAGE

PUMP B OIL FIRE OCCURS 6 20E C IEV Ft?

4-113
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I ~8LE 4 II f 17

t.tle: 117: Af\oj P,.~ 8 f,r ...

I j 1(': II tiC'. WI;: ( f' I" cr.,4f f!d by I' nlc I r>Q II ~fJ. III

1I,~ed S'.MI of Cut~.. ts: {.9670f·O~

~uMBEi/ (ut,Er PROB P[i/CENI BASIC f~~Nr NAME

••••• DOMINANT CUISETS •••••

WlIIIK *0 v~r. 3.11 "0)

Pege:

EVENT PR08_ IOENTIfIER

(HECK IIIIlYE KJ- 31 lA fAilS TO OPEN 1 .00E-04 05BCV-MU:Sl1A-fO

fA !lURE

ilIECIiANlCAI.

3.nr 09 .Ui AUX rl I ARY

UlVlPllle,1I FAILS

SW P1.~p 1101

(lOlAtlIlG

fEEDWATeR PUMP B all fiRE OCCURS

DuE to FIRE

MECHANICAt

SIRAII/EIl lA2 fAilURE

6.20E-05

1.00E~00

1.40E-02

3.72E-OJ

IEV-FI7

fI liE -DNfAGf

02-PM-SW1Aj--PS

02- HIl·IIS1A2 -PS

I nl <19 .11

')1

I\UX II ,AflY

EOUIPIolENT fAILS

ROIA 1 II/G

S\J PUMP lA2

IIUXlllARY

/QI.)/1'M£1I7 'AIlS

<;w f'UMP 11\1

FtEOWA IE~ PUMP

DUE ro fiRE

SrRAINEIl lAl

MECHANICAt

fHOWATEQ PUMP

DUf. 10 flilE

MrCHANICAl

NCC - 520

B OIL fIRE OCCUIlS

HECHAN/CAl

FAl LURE

8 Olt fiRE OCCURS

fA I LUliE

fAILS 10 CLOSE

fAILURE

6.20E-05

, .00E+00

3. 72E -OJ

1.40E -02

t..20E-05

1. 00£-00

1.40E -02

3_00E-OJ

IEV-fI7

FIIlE-DAMAGE

02·HIl·IlS1Al-PS

02· PI4-SW1A2· ·PS

I EV- f 17

FfIlE·OAMAGE
02 - PM· SWlA, .. ps
40'C8-~20/AS-fC

,>B !lUI '1',1 1)1 AuXILIARY fHDI/ATfIl PI)IlfP B all. fiRE OCCUIlS

[ 0lJ I PIOiE N1 fA JLS DuE 10 f tilE

BREArHI fROM Nee S20 fAItS 10 CtOSE

\\01 "'iMP '"2 MECHANICAL fAIlUIlE

6. 20E -05

1.00E-00

3_00£-O~

,. 40E -02

IEV- fl7

fIRE-OAMAGE
40-CS-520/A4-fC

02-PM-SW'A2--PS

! , 'f )<J

01

n1

AIJM 11 I MIT

fOlJiPlIfOiI fAILS

<;101 ;-UMP 'A'

',1.1 1'11141-' lAI

AIiMll rARY

f 0lJ 1PME II T fAIL S

OPfRAr()fl F'llS

lJUI" ("r-\,/ PUMP;

HEOIOA TEll JUMP

Duf 10 fIRE

UNAYAll ABLE

MECHANICAL

fHOIolMEIl PUMP

OUE 10 flllE

TO EsrABLISH

I AIl DUE 10

B OIL fIRE OCCURS

DuE 10 TESI 011

fA rLUI(E

8 OIL FIRE OCCURS

CHAIlG'IiIG USING

LOSS Of OFF SITE

/l4AIHIENANCE

asp
POWER

6.201: -05

1.00f·00

2_90E-03

1_40£ -02

6_20£-05
, .OOE-OO

1.03£-01

3.30E ·04

IEV-Fl7

f : ?E •OAJIAGE

02-PM- SIIP1A1- 1M

02-PM- 5W1A2- -PS

IEV- fl7

fille-OAHAGE

35-CHP-OSP---HE

3'-PI4-CC\,ilAB-CI4

COMMON CAUSE

CctlPONENT

AUX/lIAWf ff.f~I/A.!:1'l PUMP 6 OIL FIRE OCCURS

t QU r Plill ", fAr l S DuE 10 flllE

~a C~A~GIHG flOW DUE 10

(i!'fWAr0l< IAll S 10 ESTABLISH

fAILURES

COGLING FIlOM DSP

6.20E-05
1.00E-00

'.06E 03
3_08£·02

lEV· fl7

fIRE-OA/l4AGE

35··CHP-···-- ~

~'-CCL-DSP- HE

II

t 01-) 1"lolL iii T I A I 1 S

~IH hE R fil\~

Al)xl_ ;AWf

~ "u I ""I ij r I AIl S

I H 0 loll. 1EII PUMP 8 Oil I II< E rx: CUll S

DUE TO 1 IRE

BUS BIIA-TO? 10 BUS BIlA-T~

FEEDwATEIl PUMP BOIL III<E OCCURS

0'1 TO I:~E

TRANSfeRS aHN

HllNSFERS oPEN

6.20E-05

, .ooe-oo
2.40E -os

6.?OE-05
1 DOE-DO

2.40E-05

lEY fiT

;lllf-OAMAGE

38-CBA102'04-CO

IEV- F IT

FIIlE-OA/l4AGE

40-C8··15208 CO

, ·.';;f ~Q

Jl AuxIIIA.' IHDIolATfIl PUMP 8 OIL fiRE OCCU!lS

IOUI""ENI fAIL~ vuE 10 1,IlE

RI/FAUIl 1',,'01 TRA~SIERS OPEN

4 -113

6_20E-05
, .OOE-OO

2.40E -05

1> 20E C'.

lEY-FIT

f 1R£ -DAMAGE

40-CB--'')20 1 CO

I EII 1 I 7



TABLE Fl/ 0GM1NAKT CUTSETS P a g e :

1 i t t e : f 1 7 : A F U P u n p B F i r e

f i l e : F 1 R E 7 . W L I C ( f i l e c r e a t e d t r y l i n k i n g F I R E / . I N

Reduced Sum of Cutsets: ? 96/0E-O5

WL INK *• Ver. 3.11 •")

NUMBER CU1SET PROS PSRCENT BASIC FvENT NAME

56

•'.!.)

'.5

1 . <.9f "9

tO

/ UUt 10

10

10

10

6. m- la

ft . f>vf 1 0

10

TRANSFERS OPEN

EUUIPMENT F A I L S DUE TO F I R E

TRANSFORMER SUPPLY BREAKER 1 - 5 0 5

. 0 1 A U X I L I A R Y FEEDWATER PUMP B O I L F IRE OCCURS

EQUIPMENT F A U S DUE 10 FIRE

8Rt»KFR 1 5 2 0 6 TRANSFERS OPEM

. 0 0 A U X I L I A R Y FEEDWATER PUMP B O IL F I R E OCCURS

EQUIPMENT F A I L S OL TO FIRE

TRANSFORMER 1 5 2 FAiLURE

. 0 0 A U X U ' A R Y FEEDWATER PUMP B O IL F I R E OCCURS

EQUIPMENT F A U S DUE TO F.RE

ROTATING STRAINER 1A1 MECHANICAL FAiLURE

ROTATING STRAINER 1 * 2 MECHANICAL FAILURE

.0(1 A U X I L I A R Y FEEDWATER PUMP 8 OIL F IRE OCCURS

fOOII 'Mf. NT F A U S DUE TO F iRE

A0V MIJ JB TRANSFER'S

. 0 0 A U X I L I A R Y FEEDWATER PUMP B OIL F I RE OCCURS

fOUIPMENT F A U S W E TO FIRE

AOV HU iA TRANSFERS OPEN

. 0 0 A U X I L I A R Y FEEOWATER PUMP tt O I L F IRE OCCURS

EQUIPMENT F A I L S DUF 10 F IRE

BREAKER FROM M(.C 52D F A U S TO CLOSE

R 0 1 A 1 I N U STRAINER 1A2 MECHANICAL FAILURE

.HO 4 U X ! l l A U r FfEOWAlER PUMP B O IL F IRL OCCURS

I U U I P M I N ! F A U S DUE 10 TIRE

UOTATIN ' . STRAINER 1A1 MECHANICAL FAILURE

R F(<OM MCC-52D F A U S TO CLOSE

. 0 0 A U X I L I A R Y FEEDWATER PUMP B O K FIRE OCCURS

f O U l P M t N l F A U S DUE 10 F IRE

NO CHARGING K r<U DUE TO COMMON CAUSE FAILURES

tCW PUMP A MECHANICAL FAILURE

. . • I ! A . j * I L 1 A«T FEtDWAIER PUMP B OIL F!RE OCCURS

' • J U i P M t N l F A l l S Ml ' 0 FIRE

>U FM;M(J ' A ! U N A v A U A B l E DUE 10 IEST 0 * MAINTENANCE

rf.-.IVIM. DRAINER 1A2 MECHANICAL FAILURE

. L'O A U » U : A ~ » FfEDWATER PUMP B OiL F I R E OCCURS

!. JUIPMtfcT F A I L S DOl 10 FIRE

OPERATOR F A U S 10 ESTABLISH CHARGING USING OSP

<Hf'.:« v'AlVE Cf 3A F A I L S TO OPEN

.00 i A H Y F f c f C w A T t i i P U M P B O I L F I R E O C C U R S

EVENT

l .OOE

2.40E

pRoe.

>oo
-05

6.20E05

l.OOE

2 . 0 E

6.20E

1.00E

1.94E

6..0E

• 00

•05

-U5

*00
•05

-05
1.00£»00

J.72E

3.72E

6.20E

-03
•03

05

1 .00E»00

1.20E

6.20E

I .COf

1.20E

6.20E

l.OOE

3.00E

1.721

05

05

• 0 0

•05

05

• 0 0

03
03

6 .20E05

l.OOE'

3.72E
3.00E

6.20E
1.OOE«

1.06E-

1.03E-

6.20E

1.OOE•

2.V0E-

3.72E

6.20E

l.OOE*

1.03E-

1 . O O E •

6 . 2 0 E -

•00

03

03

05

•00

03

02

05

00

03

03

05

00

01

04

05

IDENTIFIER

FIRE-DAMAGE

39-CB - 1 - 5 0 5

1EV-FI7

FIRE-DAMAGE

40-CB--15206

IEV-FI7

FIRE DAMAGE

40TR--1-52

IEV-FI7

FIRE DAMAGE

02-FLB-RS1A1

02-FLR-RS1A2

I E V - F 1 7

Ft RE-DAMAGE

0 3 A V - - W J 3 8 -

I E V - F I 7

FIRE-DAMAGE

03-AV--MU3*

1EV-F17

FIRE DAMAGE

40-CB-520/A4

02FLR-RS1A2

IEV-FJ7

F1RE-DA>;AGE

02 FLB-RS1A1-

40-CB 52O/A5

1 E V - F 1 7

F I R E DAMAGE

3 5 - C H P - •

31 P M - - . C W 1 A -

I E V F I 7

F IBE DAMAGE

0 2 PM SW*>'A1

02 HRRSU2

I E V F I 7

F IRE DAMAGE

35 CMP OSP •

31 C V - - - C C 3 A -

IEV F l 7

CO

•CO

SG

F'i

PS

CO

•CO

•FC

PS

PS

FC

CM

PS

TM

PS

HE

FO

4 - 1 1 4
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I ABLE 4·13 F I 7

Title: f17: AFW Pl6T~ B Fire

F'lll: fIRE7.WLK ( F,te crellt~ by l,nk'l)1jJ FIRP.IN

Reducl~ Sum 01 Cut~ets: ? 9610E'O~

NUMBER CUISEI PROB P!~CENI tlASIC EvENT NAME

••••• OOMINANT CUTSETS •••••

WL IHK •• Yer. 3." •• )

PlIlIe:

EYEHT PROB. IDENTIFIER

4

HIUIPI4ENI FAILS

TRAN<,FOIIMEIl

DUE 10 FIIlE

SUPPU BREAKER , -50'1 TRANSfERS OPEN

1.00E+OO

2.40E-0'1

FIRE -OAMAGE

39·C8·-'·'105·CO

"ECHANICAl

14ECHANICAl

S6

, .20£ ()9

fl. S8f Til

.01

00

AUXIIIAIlY

fiJI! IPME HI FAI LS

BIlUHR 1">206

Auxlll"R1

EQIJ I PME NI FAI LS

f RAHS F011 ME II

Auxll f "111

f QU I PME H I FAII S

ROIAIIHG

~OlAI INC

F£EDWAIEIl PUMP 8 OIL FIRE OCCURS

DUE 10 FIRE

rlIA"SHIlS OPEN

FEEDWATER PUMP 8 OIL fiRE OCCURS

Ol 10 FIRE

"S2 fAiLURE

fEEDWAIER PUMP B all FIRE OCCURS

DUE 10 fiRE

STRAlIiH! lAl

STRAIHH '102

FA!lURf

fAILURE

6.20E-05

, .OOE+OO

2 "OE·O'1

6.20E - U';

'.00£+00
, . 94E ·05

6.<,OE·05

'.OOE+OO

3.72£ ·03

l.nE·03

lEY' F17

FJRE - DAMAGE

40·C9··15206·CO

lEY· F17

FIRE, DAMAGE

40-TIl·-'·'1Z· -S6

IEV·Fl7

FIRE-OAMAGE

02-FLR-RS1A1'hi

02- HR-RS1A2' PS

FA Il S TO CLOSE

IIIHHANI (AL

,~ 1 6. \iIE 10

.flf) AU)(I,IAIl!

f Ou II''4f NI FA It S

MJII Ml.J SB

. Of) AIlK II I All 1

f QU I PMf " I f AII S

AOV MI.J SA

. Oil AUXILIARY

fOUl P!'IH.I fA II ~

tll/fAkEll fR(J4

R01"11"\;

FEEDWATfR PUMP 8 OIL FIRE OCCURS

DUf 10 ~iRt

fIlANSff:R, ut''''.

FfEDIoIAIER PUMP BOil FIR< OCCURS

'JUt 10 FIRE

rllANSfERS OPEN

fEEDI/ATER PUilIP ~ vll FIRE OCCURS

OUF 10 fIRE

'4(C ~2D

'-;lkAIHfR 'A2 fAILURE.

6. 20E -05

, . ODE +00

1. 20E '05

6.?OE-OS

, .L:lJf+OO

l.lOE·05

6.20£'05

1.00E+00

3.00E-03

3.72£ -03

lEV' F17
f I liE - DAMAGE

03 ·AY· -1J'.U31· . CO

IEy·FI7

fIRE-DAJIlAGE

03·AV· -KJ3. 'CO

lEy·F17

FI liE . DAMAGE

100· CI· 5ZOtAj,· Fe

OZ-FLR-IIS'''Z PS

'tlD~AI!1l PUNP BOIL f\RE OCCURS

JUf. In fIRE

,.1

6 Q?f 10 . <If)

.00

AUX It 1A~ r

I wlJl ~'4( ,,1 fA i l S

~Ol Ar I"':

,Hi f At HI f RCI'l

AU. II IA01V

f OtJ I PM! Ii I f AIt 5

~O CHAIlGI"G flr~

1\:101 f'IJMP A

~ .Jlj ! j:.'64t..,l ~ A 1t 5

fHDIoIAIER PUMP

DUE TO I IRE

SIRAJIIER '101

MC(·52D

f fE DI/A I ER PUNP

DUE 10 fiRE

:Juf '0
~H HAlo ICAL

d~A.Al,ABlE

,,'I-I,\IIoI:R "'2

BOIL FIRl OCCURS

M[C ..ANICAL

FAILS 10 CLOSE

B all fIRE OCCURS

CCtINQII CAUSE

FAllURE

ouE 10 IE ~T Uil

ME [HAN I CAL

fAILURE

fAILURES

MA I NIHIANCl

f A!lURE

6.20E·0'1

'.OOE+OO

3.72E -03

3. OOE -03

6.20E·05

1.00f-00

1.06E ·03

, . 03E· 02

"'.20E 05

, .OOE-OO

2.90E·03

3. 72E -03

IEv·FJ 7

f I liE . DN;AGE

02- Flll-RS'A'·PS

1,0'CII-')ZDtA5-FC

IEY- r 17

f IIlE -DNlAGE

3')' ,CHP- CIII

31· PM· <clia· PS

IEY- f [7

FIAE-OAMAGE

02 PM-SlIP'':'' ;'"

02- flA·RS1AZ PS

CHARGING USIIiG

fAIL S TO OPE N

,.6

6. W! 10 . UO A\J14 It : ,\ ... y

f loll) IPM! "r f AIt 5

,)f'fIlA101l fAilS

I HI ::~ vAl vE

f f E: DloA I f II PUMP B 0 i l f III E DC CUR S

Dul: 10 fIRE

10 fSlA1ll1S11

':r 3A

4 - 114

DSP

6.20E 05

, .OOE+OO

1.03E-01

,. ODE ·04

6.20E-05

lEY' F 17

FIRE'DIIIlAGE

35 ·CHP-DSP-· liE

31 Cy· - ·CnA· FO

I EV' F: 7



r
TABLE F ( 7 DOMINANT CUTSETS Page:

T i t l e : F I 7 : AFW P. j ip B f i r e

f i l e : F IRE7.UIK ( F i l e c r e a t e d by l i n k i n g F I R E 7 . I N

Reduced Sum of C u t s e t s : 2 . 9 6 7 0 E 0 S

NUMBER CUTSET PBOB CfBCEMT BASIC EVENT NAME

EQUIPMENT FAILS DUE TO F1 BE

SW PUMP 'A1 MECHAMICAL

SW STRAINER U 2 PUGGED

ULINK ** Ver. 3.11 ••)

FAILURE

EVENT PROS. IDENTIFIER

i.00£*00

1.40E-02

7.20E-04

FIRE-DAMAGE

02PM-SV1A1-PS

02FL-1A2 PL

UJ 10 .(JO AUXIl I ART

EQUIPMENT FAILS

BRFAKER FROM

HREAKEC FROM

FEEOUATER PUMP B Oil FIRE OCCURS

DUE TO FIRE

MCC 520 FAILS TO CLOSE

MCC-52D FAILS TO CLOSE

6.20E-05

1.00E*00

3.00E03

3.00E-03

1EV-F17

FIRE-DAMAGE

iO C8-52O/A4-FC

40-Ci-52D/A5-FC

<.8 S . 59E 1 <\ .00 AUXILIARY

EQUIPMENT FAILS

SU PUMP 1A1

BREAKER FROM

FEEDUATER PUMP B OIL FIRE OCCURS

DUE TO FIRE

UNAVAILABLE OUt TO TEST OH MAINTENANCE

MCC-S2D FAILS TO CLOSE

6.20E05
1.00E*00
2.90E 03
3.00E-03

IEV-FI7
FIRE-DAMAGE

02-PM-SWP1A1-TM

4.96E 10 .00 A U X I l I A « »

EOOIPMENT FAILS

BREAKER BRA 1(K

FEEDWATER PUMP 8 OIL FIRE OCCURS

DUE JO FIRE

CIRr j | I 7 TRANSFERS OPEN

6.20E05

1.0OE*00

8.00E-06

IEV-FI7

FIRE-DAMAGE

38-CBA10407-CO

SO 4.8VE 10 . 0 0 AUKIL1ART

r uuIPMt NI FAILS

RELIEF VALVE

m i F F VALVE

OPERATOR FAILS

Ft . , - » ' t R PUMP B OIL FIRE OCCURS

OUt r FIkE

CVC-101A FAILS TO CLOSE

CVC 101C FAILS TO CLOSE
T 0 ESTABL!SH COHPONEN!

6 . 2 0 E 0 5

1.OOE'OO

1.60E02

1.6OE02

COONNG FROM DSP 3.08E-02

IFV-FI7

FIRE-DAMAGE

35AMCVC101A-FC

35-AMCVC101C-FC

J1-CCL-0SP- -HE

4-115
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r A8l f 4 - 13 F/ 7

r,tle: FIl: AHi Pt~~ 8 Fire

fIle: f1RE1_lilK ( fll'.! created by Ilr,klng fIRE7.IN

R~ed Sum of Cut~'.!ts: 2.9670E·O~

I/UM8ER ([1T5fT PROB PERCENT 8"'~IC EVfllT NAME

••••• DOMINANT CUTSfTS •••••

IIUNK •• Ver. 1.11 •• )

5

EVENT PROS. IDENT J f JEll

EQU I PME NT f AI LS

51i PUMP TAl

Sli STRAINER 11.2

OUE TO f IRl:

MECHANICAL

PLJGGED

FAILUIlE

1.00E+00

1.40E-02

7.20E·04

FlIlE-D~"GE

02-!'M-SWIA1-'PS

02- Fl-1AZ- --. PL

41 'i. ~BE 10 .00 AUXIL IAIlT fEEOliATEIl PC;\P B all FlIlE OCCURS 6.20E-05 IEV-FI7

EQUIPMENT fAllS DUE TO FIIlE ' .OOE+OO FIIIE-DAMAGE

BREMER FIlOM MCC-520 FAILS TO CLOSE 3.00E-Ol 40 (8-52O/A4'FC

BilE A(EIl FIlOM I4(C·52D fA I LS TO CLOSE 1.00E-03 40'CI-52O/A5'FC

-.8
,

S9E FI .00 AUK I Ll AliT FEEOliAIER PUMPB all Flllf OCCURS 6.20E -05 IEV-FI7
J.

EQUIPMENT fAI LS DUE 10 ~IIlE ' _OOE+OO f litE -DAMAGE

sw PU",P 1A1 ulolAVAIlA8LE out TO lEST OIl lolA II,;f IIANCE 2.9OE·03 02 -PM- SIP""1· TN

BIlEAKER FROM MCC-~2D fAI LS 10 CLOSE 1.00E-03 40<8-52O/A5- FC

;.'i ".96E 10 .00 AUX Il I ART fEEOIolATEIl PUMP B 01 L FIRE OCCUIlS 6.20E-05 IEV-FI7

EOU I PME II T fAIL S DUE 10 FlIlE 1.00E+00 FIRE -DAMAGE

BREAnll BIlA- 10" CI Ilr JI r 1 TIlANSfERS oPEN 8.00E-06 38-CBAH)4-07-CO

~u ".89£ 10 .00 AUKILiAR' fl ~'''' ~ 't Q PUMP B all FINE OCCURS 6.20E·()) I~V-F17

r'~u I VMl'll f'" I L 5 DUE r f J WE 1.00E+00 FlitE -DAMAGE

Rfll( f 11M liE evc·IOlA fAllS TO CLOSE 1.60£ -02 35-AH<;VC101A-FC

QHlrF VAL liE cve 101C FAilS TO CLOSE 1 .60E ·02 35·AH<;VC101C-FC

OPE Q A1011 fAil ':i '0 ESIABl !S~ eCl4PONE NI COOL ING FRC»l OSP 3. 08E -02 11-CCL'OSP'--HE

4-115



(ABLE 4 - K F IS DOMINANT CUTSETS Page:

J i t l e : F |8 : f i re in TU-95A Betyeen Buses 51 and 52

f i l e : F IRE8.WU ( f i l e c r e a t e d by l i n k i n g FIRES. IN

Reduced Sun of Cutse ts : 5 .3J00E-06

WL1NK Ver. 3 .11 * * )

NUMBER CUTSET PROB PERCENT BASIC EVENT NAME EVEN' PROe. IDENTIFIER

1 9.TOE - 0 7 29.n FIRE NEAR BUSES 51 AND 5 2 OCCURS

EQUIPMENT M I L S DUE TO FIRE

DIESEL GENERATOR FAILURE TO START AND RUN

4.65E-05

1.00E+00

2.13E02

IEV-FI8

FIRE-DAMAGE

:O«-DG1B--PS

2 U.m-Qf U.38 MR£ NEAR BUSES 51 AND 52 OCCURS

EQUIPMENT FAILS DUE TO FIRE

CCW PUMP B MECHANICAL FAILURE

4.65E-05

1.0OE*00

1.03E-02

IEV-FI8

FIRE-DAMAGE

31-PK CCW1B-PS

5 V 6 6 E 07 10.9V FIRE NEAR BUSES 51 AND 52 OCCURS

EQUIPMENT FAILS DUE TO FIRE

OPERATOR FAILS fO START AND LOAD DIESEL MANUALLT

V65E-05

1.00E*00

7.87E-03

IEV-F18

FIRE-DAMAGE

42-0G8MAN- -HE

? . « / E or FIRE NEAS KUSES 5i AND 52 OCCURS

FOUIPMENT FAILS DUE TO FIRE

AOV SW 3018 FAILS TO OPEN

4.65E-05

1.00E*00

5.32E03

IEV-F18

FIRE-DAMAGE

02AVSW301B-CC

1 . f J F 0 / 5 . ? 0 f l » E NEAR BOSES 5 1 AND 5 2 OCCURS

EQUIPMENT F A I L S DUE TO F IRE

TRAVELING WATER SCREEN ' 3 ? MECHANICAL FAILURE

1.65E-05

1.00E»00

J .72E03

KV-FI8

FIRE-DAMAGE

02-FLT-TU1B2-PS

6 1 -:H HZ M S E NEA« BUSES 5 1 AND 5 2 OCCURS

EQUIPMENT F A I ' . S DUE 10 FIRE

mott MCC 6?o FAILS TO CLOSE

1.00E*00

3.OOE- 03

I E V F I 6

FIRE-DAMAGE

40-C8-620/A6FC

7 1 - i t 0 7

8 ! . -Mi 0 •*

I../M

.2."'

FIRE NE*S ' SES 51 AND 5 2 OCCURS

i Q U I P M f N T » A I t S DUE t o F IRE

! M">5 ' A I L S TO CLOSE

<|RL NfAR BUSES 5 1 AND 5 2 OCCURS

F A I L S DUE TO F IRE

1 (Sol l » l l S TO OPEN

1.OOE•00

3.OOE-03

'- A5E05

1. JOE-00

3.JOE-03

1EV F I B

FIRE-DAMAGE

39-C8-1-603-FC

1EV-F18

FIRE DAMAGE

39C8 1 601- FO

i . 5 s : - N F NiAf i H, ,SfS 51 AND 5 2 OCCURS

F J i ; ; ; * t t « r • A ; i s o u t T O M R S

, r u t-!,MP la ..NAI/AILABLE " J E TO TEST OB MAINTENANCE

4 . 6 5 E 0 5

I.OOE'OO

2.37E-03

1EV-FI8

FIRE-uAMAGE

31PM--CCU1B TM

) ' . ' .! .' * AS B^SES S ' A«O S^ O C f j R S

E N ' ' J U i rji,t T o r : « E

CAuSE F A . L i R E OF BOTH D IESEL GENERATORS

4 . 6 5 E 0 5

1 .OOE»00

1 . 9 7 E 0 3

IEV F : 8

FIRE DAMAGE

10-GE-DGA6-- CM

f. • • • t ' • « M M •>• ->ES ^1 AVO K t OCCURS

: Mt N ' U l t S V,^l TC ' ! » t

i- U ' A ! S ' T t S ' A S L l S H S t S V I C E yATER MANUALLY

s . 65E • 05

I.OOE'OO

1.72E-O3

I E V - F I 8

FIRE-DAMAGE

02-S'JB-HMI- •

' : S f I.EAR rt. i t S S I AsO S? OCCLfiS

f j U l ' - ' M f NT f A H i CUE " 0 •' ! »E

. - i ' f B A ' . ' l R - A i . S ' 0 F S ' A B L i S u CCW " A M J A L L t

<..6SE-05

1.00E*00

1 .596•03

I E V F I 8

FIREOAMAGE

31-CCLMAN-- HE

Enclosure - Q&A to Attachment 1 Volume 05 (Section 3.0) Page 303 of 415
IABlE 4·14 FIB

Iltle: ~18, "re In TU·?5A Bet ...een 8uses 51 il'od 52

~Ile: FIH8.WlK' ( ~I:e creeted by linking III/E8.IN

Reduc~-d Sum of Cutsets: l.llDOE-06

NUMBER CUTSET PR08 PERCENI 8ASIC EIIENT NAME

•••*. DOMINANT CUTSETS •••••

IIl/NI: .. Ver. 3.11 •• )

Pelle:

EIIENT PIl08. IDENTIFIEIl

9.90E07 N.T3 FlIH NEAR BUSES S1 1.1/0 52 OCCURS 4. 65E:- as lEV-FIB

EQUIPMENT FA I LS DUE TO FIIlE 1.00E+00 FIIlE-OAMAGE

DIESEL GEIiEIlATOil FA[LUIlE TO STAIlT ANO IlUN 2.13£-02 ~O-GE'DGf8" -PS

2 4 .r9E ·Or !4.38 F'IIE "EAR BUSES 51 AI/D 52 OCCURS 4_65E-05 lEV-FIB

EaulPMENT FA I lS DUE TO FIIlE ' .OOE+OO FI IlE -DAMAGE

celi PUMP 8 MECHAl/leAl FA r LUliE 1.03E·02 31 -PM· . ecwls-ps

I. 06£ 07 !(J.W FIIlE NEAll BUSES 51 AND 52 OCCURS 4_65E-05 lEV-Fits

EOUIPHENT FAllS DUE TO FIIlE 1_00E+00 FI riE -DAMAGE

OPEIlAYOIl fAilS ro STARI AND lOAD DIESEl MANUAllY 7 .8lE - 03 42-DG8'fiCAN---HE

4 2 .. !E 07 7 .• ! fiRE NEAll rouses 51 AND 52 OCCURS 4.65E-05 IEV-FI8

EOUIPMEHT fAilS DuE TO FIIlE 1.00E+OO FI liE •DAMAGE

AOV S\.i . .s018 FAllS TO OPEN 5.32E-03 OZ-AV-SWlOls-ce

1.nE <J7 5.20 , IRE NEAll 8uSES 51 AND ';2 OCCURS 1.,. 65E -os Il'- FIts

EoulPMENT FA I:. S DuE 10 fIRE 1.00E+00 FIIlE-DAMAGE

TIIAVE l I'IG IiATEIl SCIlEEN 1B2 MECHANICAL fAll.UIlE ~. 72E' 03 02-FU-TW18Z-PS

!) I .. ,,~ III ~ 20 f IRE NE~R BUSES ')1 AND ')2 OCCLRS 4.65f-05 IE\I' FIts

EOU I PMf 'II fA I: S DUE 10 fiRE 1.00E+00 FI liE - OAMAGE

~Rf A~Ell ~ llCfol MCC 62D fAllS TO CLOSE ~.OOE-03 40-C8-6Z0/A6-FC

1 ... 11: 01 •. 20 f IIlE NI: AI< SES ')1 AND ')2 OCCUIlS 4.6SE-Oc If\: ~HI

; QUi PMf ~I ~ AIl S DUE 10 f IIlE 1.00E+00 FJRt -DAMAGE

'REAn' T ·..,OJ ~AILS 1'1 CLOSE .LOOE ·03 39-e8-1-603- - FC

1J I ·.UE t17 ... 2-' , IRE. ~E All BliSE 5 ') I AND ')2 OCCURS '- ,<,5E·05 IEV- F18

I '~I; i "ME I'; I f AII. 5 JuE TO fiRE 1. JOE+OO fIriE'DAMAGE

~;'I ~l f: Q
, 1>1..;1 f AII S TO OPEN 3. JOE-OJ 39-C8 1-601- . fO

.; , .
'E 11/ I . I,'" - : oIf ~E411 H,,~E S ~ 1 At;D ')2 oeCL;IlS 4.65E-05 IEV- F16

' ..
f ",, i ;'ME" r 'A i, S DUE 10 f 'oF 1.00E+00 FI~E-u~!4AGE

.ell h;JrI4P HI •. "AliA I ~A8LE o JE TO IE ST O'l MA IIiTENANCE 2.37£ ·03 31 -PM- -eel/Hl· !l!

'.-It -., ; lllt ~~ AR ~, \E S ., , AND ')2 ocrJRS 4.65E·05 IEV- F:6

t .JlJ j ,'jIJ4t ~" ~ Ai; l ~ iJl,t ' I- , : QE 1.00E+vO FIIlEOAMAGE

.~I'4t'" CAl,51: 'A j: -IRE 2' BOT~ DI ESfl GENEIlA ,Of S 1.97E·03 10-GE-OGA8--'CM

1 , u ,·t "'~
~ , 10 t .. t All B' )t-::; '>1 J<'1D '2 'JCCUIl S ". 65E - OS lEV' F18

;'''1'''' ~ A : l os i;~E '.' • : j,(E 1. OOE +00 f JlIE -DAMAGE

'I t ...' ~ R ~ A ; 5 T 'J ,5' ASl : 5.. St.VICE IiATEIl MAIILJlollY '_72E'03 02·5"'S·!4.&I/- . . HE

, ..~ \~t '.'1 , •Qt .. I AR t{, Jt ~ ." A'IO '>;> OCCL~S 4.65E-05 IEII·FIB

f,jlJ: '··~I ~ T ~ A. : ~ :; CI..;E fO .' ! RE 1 .OOE+OO flriE·DAHAGE

.'Pf I.l A • :~~ ~ 1\ : , ~ 7;.1 ~S'A8~lS'" CClIJ fIIoIAkUALlY 1.5QE-03 31·CCl·II4AN-- ME



TABLE 4 K FI8 DOMINANT CUTSETS Page:

T i t l e : H 8 : F i r e i n ru 95A Betw«e" Buses 51 and 52

F i l e : F U E 8 . U I K < F i l l - c r e a t e d by l i n k i n g F IRE8.1N

»«xiurr<-i s .m o l C u t s e t s : $. J5006 • 06

ULINK * * V e r . 3 . 1 1 * * )

NUMBER CUTSET PRna PERCENT 8A i IC EVENT NAME EVENT PROS. IDENTIFIER

15 5 . ftVf <J8 1 . 77 (IRE NEAR BUSES 51 AND 52 OCCURS

EQUIPMENT FAILS DUE TO FIRE

OPERATC* FAILS TO ESTABLISH AFU FLOU

OPERATOfi FAILS TO LOCALLY ESTABLISH

MANUAL IT

INSTRUMENT AIR

4.65E05

1.00E»00

3.18E-03

5.98€-01

I E V - F I 8

FIRE DAMAGE

05BAF3-MAK---HE

01-IAS-MAN---HE

U 4 . HE Ofl . ?4 FIRE NEA8 BUSES 51 AND 5Z OCO'PS

FQUIPMENT FAILS ' Jt TO FlRf

AFU PUMP 1B MECHANICAL FAILURE

TURBINE DRIVEN AFU PUMP 1C MECHANICAL

OPERATOR FAILS TO LOCALLt ESTABLISH

FAILURE

INSTRUMENT AIR

4.65E-05

1.00E*00

1.63E-02

1.37E-01

3.98E-01

1EV-FI8

FIRE-DAMAGE

05BPM--AFW1B-PS

05BPT--AFU1C-PS

01- I AS MAN--ME

5 59E 08 1 .02 FIRE NEAR BUSES 51 AND 52 OCCURS

EQUIPMENT FAILS DUE TO FIRE

NO SERVICE LATER DUE TO COMMON CAUSE FAILURES

i. 65E-05

1.00E-00

I E V - F I 8

FIRF-DAMAGE

02 SWS CM

' 6 !.?cl )8 F1BE kifAR BUSES 51 AND 52 OCCURS

EQUIPMENT FAILS DUE TO FIRE

OPERATOR FAILS TO ESTABLISH AFU 'LOW MANUALLY

OPERATOR FAILS TO ESTABLISH SAFETY INJECT ION MANUALLY

4.65E - 05

1.00E*00

3.18E03

1 .50E-01

iev Fia

f I RE-DAMAGE

05BAFS-MAN---HE

33-HPI-MAN--0HE

i . 5 j f "8 .<.6 t l ftE NEAR BUSES 51 AND 52 OCCURS

EQUIPMENT FAILS DUE TO FIRE

BOTH CCW PUMPS FAIL uUE TO LOSS Of 01 'TE POWER

4.65E-05

1.00E«00

3.3OE-OA

IEV-FI8

FIRE-DAMAGE

31-PM-CCW1A8-CM

i ni us . 58 H R E Nf»« BUSES 51 AND 52 OCCURS

irQUlPMttlT F A l t S OUE TO FIRE

OPERATOR . A I L S 10 ESTABLISH AFU FLOW

COHPRESSOR IB MECHANICAL FAILURE

MANUALLY

4.65E-05

1.006*00

3.18E-03

8.44E-02

IEVF18

FIRE DAMAGE

05BAF3-MAN---HE

01-PM-SIAC18-PS

1 -J *J. 1 H {7 FIRE MEAR BUSES

EQUIPMENT FAILS

',y PUMP 1B1

SJ PUMP 182

51 AND 5^ OCCURS

DUE TO FIRE

MFLHANICAL FAILURE

MfOAuICAL FAILURE

4.65E-05

1.00E»00

1.40E-02

1.40E-02

IEV-FI8

FIRE-DAMAGE

02-PM-SU1B1--PS

02-PMSU1B2-PS

'•J S.'Ot .?b FIRE NEAR BuSES 51 AND 52 OCCURS

F I U J K ' M F N T F A I L S DUE TO F; C

aty tL'MP IB MECHANICAL FAILURE

' -(SINE DRI'.EN AFW PUMP 1C MECHANICAL

.OMPHESS()« 18 MECHANICAL FAILURE

i-AILURE

<..65E05

1.00E*00

1.63E-02

1.37E-. I

8 . 4 4 E 0 2

IEV-FI8

FIRE-DAMAGE

05BPM--AFU1B-PS

05SPT--AFU1C-PS

01-PM-SIAC1BPS

1 . ' - t .!« lift NE6» BUSES 51 ANO 52 OC^,.R

Ji ,UMfi»l FAILS DuE TO FIRE

' JR IB UNAVAILABLE DUE TO TEST OR MAINTENANCE

4 .65E05

1.00E»00

1.75E- 04

I E V - F I 8

FIRE DAMAGE

' ^ G E D G 1 B - - - ' M

. ' - ( IKE sEAK BuSES S1 AKD 52 OCCURS

tOUlPMENT FAILS i. A '0 f U E

•'•:w N f a i h C < ' a U N A V A I L A B L E DUE TO TEST OR HAINT€NA>.:E

4.65E-05

1.006*00

1.r3E-04

I E V F I 8

FIRE-DAMAGE

31-HE--CCU18-TM

M>»t >.E4R BUStS SI ASD 52 OCCURS

Ol.TMEVT c»!LS :uE TO FIRE

4.65E 05

1 . 00E•OC

I E V - F ia

FIRE-DAMAGE

4 - 1 1 7

Enclosure - Q&A to Attachment 1 Volume 05 (Section 3.0) Page 304 of 415
IABlE ". to; F 16

litte: fIB: flrf' In ru 9SA Be'~e'(\ Buses 51 and 52

• I I ,,: f IKE 8 IOl K ( f 11.. u e 6 t 4"d by I I nl< 1 r.g fl ~EB. 1N

R(,duc",.J 5t'" of Cut"",,: l.lSOOE·06

IiUMflE ~ CU I Sf! PII08 PE II CF. NI B~ , ICE 'IE NI 1I"1<4E

**.*. DOMINANT CUISETS *••••

\.IllNK *.....er. 3.1' *.)

Page:

E....ENT PROB. IDENTIfIER

2

II Wif fJB

4. lIE (J8

III

1 t4

f IIlE NEAll BUSES

f au I "/Ilf If T FAil S

oPEIlAlOll fAilS

OPEl/ATOll fAILS

f I liE NEAll BUSES

fOUIPMOIT fAILS

M\.I PUMP 18

IUIl81NE DIII ....EN

OPEI/AIOII fAllS

51 AND 52 OCCUIIS

DUE 10 FlIlE

TO ESTABLISH

TO LOCALl Y

51 AND 52 OCCl"'S

JI: TO fIliI

ME CHAN I CAL

AlII PUMP lC

TO lOCAll Y

AFWflOW

ESTABLISH

fAllUIlE

MECHANICAL

ESTA811 SH

IllAWUAllY

INSTRUMENT AIR

FAILUIIE

INSTRUMENT AlII

4.65£-05

1.00E-00

~. 18£ -O~

:J.9/lE-Ol

4.65£-05

1.00E+00

1.63E-02

1.37::-01

3.9& -01

IE\I' F18

F I fiE -OAHAGf

058AF3-MAIi--·HE

01-IAS-MAN---HE

IEV-FlI!

FIRE-DAMAGE

05BPM--AFWI8'PS

05BPT--AFW1C-PS

01-IAS ·/tAN-- ·HE

1'> ) i9E OB 1.02 f rliE NEAll BUSES

f au J PME NI fAil S

NO SER .... ICE _AIEII

51 AND 52 OCCURS

DuE TO f I fiE

DuE TO COMMON CAUSE FAllUIlES

" 65E -05

1.00E·00

7.3 lE ·04

IE .... ·F 18

F [liE . DAMAGE

02· '" SWS-' _·eM

; . .'<'Ei!! .M flflE ~fAII BUSES

t OlJl PME II I • A I LS

OPEIlAlOll 'AIlS

OPE II AI 011 f A I LS

'>1 AND 52 OCCURS

DUE TO fIRE

TO ESTABLISH

TO ESIABllSH

AFW 'LOW "ANUALlY

SAFETY INJECTION "ANUALLY

4.65E-05

1 _OOE+OO

3.18£-03

1.50E-Ol

IE\I- F18

• filE - OAHAGf

058AF3 -/tAli -- - HE

H-HPI·IllA.N--DHE

,_,> IE rl8 .46 f lilt NEAR BIiSES

f QU I PMPH FAil S

BOTH CC\.I PUMPS

SI AND ~2 OCCURS

DuE 10 FIRE

FAll vUE 10 lOSS Of or , TE POWER

4.65E·05

, .OOE+OO

3. 30E·04

1E.... • f 18

FlllE'DA"AGE

31'PI'!'CCWIA8-C"

:t\

',.1

.58 f I liE NUll BUSES

tOUIPMH,1 fAI! 5

GPE II AI all , .. I LS

C(»<PIIE~SOIi lB

f I liE Nt All BUSE S

f clll r""'E II T fA!l S

',w PUMP lB 1

'.w PUMP 1B2

, "Iii I ~'lo4f II T fA! c S

Ahl O'-',..~ lB

<BiNE ulll'.EI'

'. (II4HIE SSCIl( 1B

51 AND 52 OCCURS

DUE TO FIRE

10 ESTABLISH

MECHANICAL

51 AND 52 OCCURS

DUE 10 FIRE

i'lfLHU,IICAL

"'fr"ANICAL

'>1 AND 52 OCCURS

DUE 10 F; <

"l£CHANICAL

Mw PUMP lC

MECHANICAL

AFWfLOW

FAI LURE

fAIl.URE

fAILURE

fAILURE

MECHANICAL

.AllUilE

I4ANUAllY

4.65E·05

1.00E+00

3. '8£·03

8.44E·02

4.65E·05

1.00E+00

1.40E-02

1.40E·02

4.65E·05

1.00E+00

1.63E-02

1.37£ -'. 1

8.1,4E-02

IE .... - f 18

F I liE . DAMAGE

05BAF3·IllAN- - - HE

01-P"-SlilC1B-PS

IEY- FI8

FIRE-OAHAGE

02-PM-SW1Bl--PS

02-PM'SW1B2-'PS

IE .... • F 18

FIIIE'DAMAGE

05BPM- ·AFI/1B·PS

OSilPT· -AiI/1C-PS

Ql·PM-SIACIEI-PS

.\

~l .. t V

.''' ';"N'.~Bu~ES 51 AND 520C,;IIS

, J•. J >Mf ~ J ft,:t 5 DuE TO F J Il E

c.II',L ,~fNl,."Jl< 'S uNA~AILABLE DUE TO lEST OR MAINTENANCE

'IRE ~EAR BuSES " Al10 ~2 OCCuRS

t ~u i PME ~ T fA IL S ",( .0 Fl ~E

'-.:'\,j 'fAT t .C" 18 UIo/A\lI,llABIE DuE 10 IfSl GR MA'I/T£NA~=E

.''J ';~I ~fA~ ouSt'> ~~ A~D 52 C1CC,JRS

r:.Jt:,~,,-,~~T tAILS :;lJf TO FIRE

4-117

4.65!:-05

1. 00E -aD
1. 7SE - 04

4.65£-05

1.00E+00

1.73E·04

".6'>E OS

1. OOE' 'JC

IE .... ·FI8

FIRE'DAMAGE

. _ GE.DG18- - _T",

IEY- F 18

FIRE-DAMAGE

31·HE··CCW1B-TM

I Ell' Fl8

fJRE-DA1'4AGf



I TABTABLE 4 -14 F I 8

T u l e : F t f l : f i r e i n TU-95A Between Buses 51 and 52

F i l e : HRE8.WLK ( f i l e c r e a t e d by t i n k i n s F1RE8. IN

Reduced Sum o< C u t s e t s : 3 . 3 3 0 0 E 0 6

• • • • • DOMINANT CUTSETS

ULINK Ver. 3.11 ••)

Page:

NUM8ER CUTSET PROB PERCENT BASIC EVENT NAME

?5

4.65,.- 09

4.56F-09

5.92E 09

2 7 2 i.H - 0 9

-?t 09

?9 2.26E 09

5.; • . '5E 09

1.vSt 09

V 2n 09

. '?€ 09

. 14

SOV AFU-11 IB

TURBINE DRIVEN

OPERATOS FAILS

FIRE NEAR BUSES

EQUIPMENT FAILS

CHECK VALVE

FIRE NEAR BUSES

EQUIPMENT FAILS

AFU PUMP 1B

TURBINE DRIVEN

OPERATOR FAILS

FAILS TO OPEN

AFU P'JMP 1C

TO LOCALLT

51 AMD 52 OCCURS

DUE TO FIRE

CC 38

MECHANICAL

ESTABLISH

FAILS TO OPEN

51 AND 52 OCCURS

DUE TO FIRE

UNAVAILABLE DUE TO TEST OR

AFW PUMP 1C MECHANICAL

TO LOCALLT ESTABLISH

.1? flRE WEAR BUSES 51 AND 52 • >RS

FQUIPMENT f A U S DUE TO FIRE

CiJHMON CAUSE FAILURES OF AFU SYSTEM

OPERATOR FAILS TO LOCALLY ESTABLISH

.Of FIRE NEAR BUSES 51 AND 52 OCCURS

EQUIPMENT FAILS DUE TO M R E

SW PUMP 1B1 MECHANICAL FAILURE

HOTAMNG STRAINER 192 MECHANICAL

.07 FIRE NEAR BUSES 51 ANO 52 OCCURS

EQUIPMENT FAILS DUE TO FIRE

ROTA-'NG STRAINER 1B1 MECHANICAL

SU °UHP IB? MECHANICAL FAILURE

.07 FIRE NEAR BUSES 51 AND 52 OCCUR:

EUUIPMENT f A U S DUE TO FIRE

AFU PUMP IB MECHANICAL FAILURt

MOV MS '02 FAILS TO OPEN

OPERATOR F A U S TO LOCALLY ESTABLISH

06 r1RE NEAR BUSES 51 ANO 52 OCCURS

tJU'PMENT «•«!'« niiF T" f|Rj

,- I'UMP 181 MECHANICAL FAILURE

flREAKfP FROM MCC-62D FAiLS TO CLOSE

.06 M R E NEAR BUSES 51 AND 52 OCCURS

h 3UIPMENT '*!!. S DUE TO M B f

tSKtAiSR FiluM MCC-620 FAILS TO CLOSE

Sw P U H P 'B^ "ECHANICAL FAILURE

.04 flRt Nfcas SiJSES 51 AxD 52 OCCURS

taUIPMENT FAILS DUE TO FI HE

CCU HF.A' EXCHANGER 1B SHELL LEAK

.05 f|RF HEAR BUSES 51 AND ..' ^ C U R S

FAiLURE
INSTRUMENT AIR

MAI^'EMANCE

FA.! U<<£

INSTRUMENT AIR

INSTRUMENT AIR

FAILURE

FAILURE

INSTRUMENT AIR

EVENT PRO6.

2.00E-03

1.37E-01

3.98E01

4.65E-05

1.00E*00

1.00E04

4.65E-05

1.00E+00

1.80E-03

1.37E-01

3.98E-01

4 65E-05

1 0CL*00

2.12EO4

3.98E01

4.65E05

1.O0E*00

1.40E-02

3.72E-03

4.65E05

1 0OE*O0

3.72E-03

1.40E-02

4.65E05

1.00E*00

1.63E02

7.50E-03

3.98E-01

4.65E-05

1.00E-00

1.40E-02

3.nOE-O3

4.65E-05

I.OOE^OO

3.00E-C3

1.40E-02

4.65E-05

1.00E*00

2.74E-05

4.65E05

IDENTIFIER

05BSVAFU1118-CC

05BPT--AFWC-PS

01-IAS-HAN---HE

IEV-FI8

FIRE-DAMAGE

31-CV --CC3BFO

IEV-FI8

FIRE-DAMAGE

05BPM--AFU1B-TM

G5BPT--AFU1CPS

01 IAS-MAN---HE

IEV-F18

FIRE DAMAGE
05B--AFU CM

01-IAS-MAN---HE

IEV-FI8

Ft RE-DAMAGE

02-PM-SW1B1-PS

02-FLRRS132PS

1EV-FI8

FIRE-DAMAGE

02FLRRS1B1 PS

02-PM-SU1B2--PS

IEVFI8

FIRE DAMAGE

058PM--AFW1B PS

06-MV--MS102CC

01-1AS-MAN--HE

IEVFIS

FIRE-DAMAGE

02-PM-SU1B1• PS

40-CB-62D/A5-FC

IEVFI8

FIRE-DAMAGE

40-CB-62D/A4-FC

02-PM-SW132- pS

IEV-F18

FIRE-DAMAGE

31-HE--CCU"B-riS

I E V - f : 3

4-118
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TABLE 4- 14 f 18 ••••• DOMINANT CUTSETS ••••• Page:

T i t l e : f l 8 : f i r e i n TU-95A Between Buses 51 and 52

f i l e : FIR£8.WLK ( F i i e c r e a t e d by l i n k i n g F I R E 8 . I N

Ketiuced Sun of C u t s e t s : 3 . 3 S 0 0 E - 0 6

WLIMK Ver. 5.11

NUMBER CUTSET PROB PERCENT BASIC EVENT NAME EVENT PRO6. IDENTIFIER

EQ U I P M E N I FAILS DUE TO FIRE

A Ft! PUMP 18 MECHANICAL

AFW PUMP 1C AUX LUBt O R

OPERATOR FAILS 10 LOCALLY

FAILURE

PUMP MECHANICAL FAILURE

ESTABLISH INSTRUMENT AIR

1.006*00

1.63E-02

3.72E-C3

3.98E01

FIRE-OAMAGE

05BPM--AFU18-PS

0SBPM-ALOP1CPS

01-IAS-MAN---HE

54 1.12E-09 .03 FIRE NEAR BUSES 51 AND 52 OCCURS

EQUIPMENT FAILS DUE TO FIRE

BREAKER FROM BUS BR8-102 TO BUS 888-104 TRANSFERS OPEN

4.65E-05

1.00E*00

2.40E05

1EV-FI8

FIRE DAMAGE

34-CBB102-04-CO

1 . 1 21 09 .03 f I R E NEAR BUSES

EQUIPMENT FAILS

BREAKER 16208

51 AND 52 OCCURS

DUE TO FIRE

TRANSFERS OPEN

4.65E05

1.00E+00

2.40E05

IEV-FI8

F IKE-DAMAGE

40-CB--16208CO

',6 I . 1 21 09 .05 FIRE NEAR BUSES 51 AND 52 OCCURS

EQUIPMENT FAILS DUE TO FIRE

BREAKER 16201 TRANSFERS OPEN

4.65E05

1.00E+00

2.40E-05

IEV-FI8

FIRE-DAMAGE

40-CB--16201-CO

5." 1 . 12F .1)3 FIRE NEAR BUSES 5 1 AND 5 2 OCCURS

EQUIPMENT F A I L S DUE TO F IRE

TRANSFORME SUPPL* BREAKER 1 - 6 0 7 TRANSFERS OPEN

4.O5E-05

1.00E»00

2.40E-05

IEV-FI8

FIRE-DAMAGE

J9-C8--1-6C7-C0

5H 1 . VE 09 FIRE NEAR BUSES

t C ' l P M E N i F A | L S

BREAKER 1 6 ' 0 1

51 AND 1i OCCUR

DUE TO FIRF.

TRANSFERS OPEN

4.65E-05

1.00E*00

2.40E05

1EVFI8

FIRE-uAMAuc

40-CB--16101-CO

5V 1. HE 09 .03 FIRE NEAR BUSES 51 AND 52 OCCURS

EQUIPMENT (AILS DUE 10 FIRE

OPERATOR FAILS TO ESTABLISH AFU FLOW

MOV SI <-B FAILS TO OPEN

MANUALLY

4.65E05

1.006*00

3.18E-03
7.50E-03

IEV-FI8

FIRE-DAMAGE

05BAF3MAN- -HE

33IKV---SI4B-CC

1 . 1iE 09 .03 FIRE NEAR BUSES 51 AND 52 j«.Oi

EUUlPMtNT FAILS DUE TO FIRf

OPERATOR FAILS TO ESTABLISH

MOV S! 5508 FAILS TO OPEN

*FW MANUALLY

4.65E-05

1.00E*00

3.1BE 03

7.50E-03

IEV-FI8

FIRE-DAMAGE

05BAF3-MAN--HE

34RMV-SI350B-CC

' . U | t » t > i t r A i .

,). r.R»TOR F A I L S

M O V -! i'j'B

SI v-iP 5? OCCURS

DUE '0 ^ IRE

TO STABllSM AFW FLOW

FAILS .0 OPEN

MANUALLY

4.65E-05

1.00E*00

3.-8E0J

7.50E-03

1EV-F18

FIRE-DAMAGE

058AF3-MAN---ME

34RMV-SI351BCC

' I f ' IV ;BE BUSES 51 ANO 52 OCCURS

F A U b DUE TO F IRE

' H I S TO ESTABL ISH AF J H O W

8 FA;' S TO '.PEN

MANUALLY

4 . 6 5 E 0 5

1.00E-00

3 .18E33

7.50E 03

1EV-FI8

FIRE-DAMAGE

05BAF3-M«N- • " E

34RMV-C:400B-CC

. 1 • E • 0 9 H»i M A R SUSES 51 AND 5 2 OCCURS

EQUIPMENT FA ILS DUE TO FIRE

OPfSATCR > A H S "0 ESTABLISH AFU FLOW

•*..» » H R 1OCB I A I L S '0 OPEN

MANUALLY

4.65E-05

1.00E*00

5.18E-03

7.5OE-03

1EVFI8

FIRE-DAMAGE

O5BAF3MAN---HE

33RMVRHR3008-FO

4-119
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1ABLE 4 - 1 4 F I 8 uOMlNANT CUTSETS Page:

T i t l e : F I B : F i r e i n 1 U M » B f t w e e n Buses 51 and 52

f i l e : F1RE8.WLK ( F i l e c r e a t f i by l i n m n g FIRES. IN

Sun of C u t s e t s : 3 . 5 3 0 0 E - Q 6

Wl INK V e r . 3 . 1 1

><i;MBE» C'JTSEI PCOB ^EFfCtNT BASIC EVENT NAME EVENT PRO6. IDENTIFIER

j«t 09 .05 f IRE NIAR 8USES 51 AND 52 OCCURS

rOUIPMENT FAILS DUE TO FIRE

SUV AFW-111B FAILS TO OPEN

TURBINF DRIVEN AFU PUMP 1C MECHANICA.

COMPRESSOR 13 MECHANICAL FAILURE

FAILURE

4.65*-05

1.006*00

2.0OEO3

1.37E01

8.44E-02

IEV-FI8

FIRE-DAMAGE

05BSVAFU111BCC

05BPT--AFU1CPS

01-PM-SIAC1B-PS

feflf 10 IJ5 »IRt wtAR BUSES 51 AND 52 OCCURS

tOUIPMEMT FAILS DUE TO TIRE

«Fw PUMP IB UNAVAILABLE DUE TO TEST OR MAINTENANCE

TURBINE DRIVEN AFU PUMP 1C MECHANICAL FAILURE

COHPOfSSOB IB MECHANICAL I A U U R E

4.65E05

1.00E*00

1.80E03

1.37E-01

8.44E-02

1EV-F18

FIRE-DAMAGE

Q5BPM--AFU1B-TM

058PT-AFU1CPS

01PM-SIAC1BPS

.H i F[»e XfAR BUSES 51 AND b2 OCCUR5 4 . 6 5 E u 5

OUIPMFNt FAILS DUE TO f I RE 1.00E*00

AFU "UMP IB MECHANICAL FAILURE 1.63E-02

* (w PUMP 1C UNAVAHABIE DUE TO TEST OH MAINTENANCE i . 0 0 E - 0 3

OPERATOR FAILS 10 lOCAUY ESTABLISH INSTRUMfcKT AIS i 9 8 E 0 '

I E V - F I 8

FIRE-DAMAGE

05BPM--AFW1BPS

C5BPM-AFU1C TM

01- IASMAN- HE

1U . JJ Hk^ MtA» BUSES

•BANSfOHMER

51 AND

UUt TO

\ 62

\ i OCCURS

FAILURE

4.65E-05

I.OOE^OO

1.94E-05

I E V - F 1 8

FIRE DAMAGE

4 0 - T R - - 1 - 6 2 - S G

10 .il5 FlWt NIAR BDStS ">1 AND 52 OCCURS

fOUlPMf.HI FAHS DUt TO FIRE

1 61 FAILURE

4.65E05

1.00E»00

1.94E-05

I E V F I 8

FIRE DAMAGE

4 0 - T R - - 1 - 6 1 - S G

3 5,'f t i l f NEAK BUStS 51 ANO 52 OCCURS

i ... " . W H T i » | , S Out !O FIRE

! (>4MON LAUit FAKLiftES OF AF W SYSTEM

' 8 MKMANICA! FAILURE

C.65E 05

1.00E*00

2.12E 04

8.44E-02

IEV-FI8

FIRE-DAMAGE

05B--AFW CM

01 P X - S I A C 1 B P S

3 . ' . ; nt st »« B..SFS 51 AND 5^ OCCURS

j i : • M[ N: F A I L S Due i o F I R E

F A U S TO fSTA8LlSN AFW FLOW MANUALLY

> » i ! S ' 0 5STABL1SH SAFETY 1 N Jf C TI ON MANUAL I Y

4.65E05

1.00E>00

3.18E 03

5.5/ t 03

I E V - F I 8

FIRE-DAMAGE

05BAF3MAN- ME

33 HP I -MAN-• ME

4 - 1
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' » 8 i E 4 10 * * * * * DOMINANT SEOUENCES * * * * *

T i t l e : T o t a l e M e l t Due t o F i r e s

F i l e : F I R F , T ( f i l e c r e a t e d b y l i n k i n g f i r e t o t . m W L I N K * * V e r . 3 . 1 1 * * )

R e d u c e d S i - r S e q u e n c e P r o b o b i I 11 " : s : V . 8 1 1 6 E - 0 5

Page:

C,<OUENCE PEBCENT SEQUENCE

N U M B E R P R O B A B I L I T Y C O N T R 1 B D E S C R I P T I O N

SEQUENCE

IDENTIFIER

<..2t£-0c- 42.86 AUX I I IARY

EQUIPMENT 'AILS

AFw S»S'EM

BLEED AND FEED

FEEDWATER PUMP A OIL FIRE OCCURS

DUE TO FIRE

FAILS

FAILS

IEV-FI6

FIRE-DAMAGE

SYS-AF3

SYS-OB5

2 2.91E OS AUXILIARY

EQUIPMENT FAILS

AFW SYS ItM

FEEDWATER PUMP a OIL fIRE OCCURS

DUE TO FIRE

FAILS

IEV-FI7

FIRE-DAMAGE

SYS-AF3

06 8J AUXIL!ABY

f au!PMtN1 FAILS

COMPONENT

FEEDWATER PUMP A OIL FIRE OCCURS

DUE TU FIRE

COOLING WATER SYSTEM FAILS

IEV-FI6

FIRE-DAMACE

SYS-CCL

FIRE NEAR MCC

EQUIPMENT M I L S

i H A R G : N G S Y S T E M

COMPONENT

62A IN S DIESEL GENERATOR ROOM OCCURS

DUE TO FIRE

FAILS

COOL.NG WATER SYS1EM FAILS

IEV-FI2

.18E-DAMAGE

SYS-CHG

SYS-CCT

J.S6t U6 5.65 3 OIFSEL

cQUlPMEN! FAILS

CMARG!».r, SYSTEM

GENERATOR OIL FIRE OCCURS

DUE TO FIRE

FAILS

COOLING WATER SYSTEM FAILS

IEV-F!*

FIRE-DAMAGE

SYS-CHP

srs-CCL

i . M E 06

"• 8f 0 6

S. 1V

• . * 5

F IRE Nt"A»

F.QUIPMEU'

OPPONENT

a Difst;

tX'!i'M£l,r

A F U S Y S T E M

sil Ef.D AND

A F w S Y •>T f M

..;,,„ , S . 5 -,

BUSES

F A U S

FAILS

1

FEED

< A 1 l S

. Wt

51 AND

DUE 10

S2 OCCURS

f IRE

COOLING WATER

GENERATOR OIL

DUE fO

FAUS

FAILS

GE'.RAT

DUE '0

F A U S

if CNCU

FIR E

OR OIL

FI8E

•i A T : # . N

SYSTEM FAILS

FIRE OCCURS

FIW17 OCCURS

F A U S

IEV-FI8

FIRE-DAMAGE

SYS-CCL

1EV-FI4

HRE-DAMAGE

S Y S A F J

SYS-085

IEV-F14

FIRE DAMAGE

SYSAFJ

Q.B'f -.V . » . • < • • FEfDwATER P,MP A OIL M » E OCCURS

JUfc T O F :3E

c » I L S

S E C 1 R C U L A T I O N F A I L S

1 E V - F I 6

F I R E - D A M A G E

3 Y S A F 3

S Y S - H R 1

...'6E o; A i . x r . ' A i ? r F E C C w A T E R » U M P 8 O I L F I R E O C C U R S

t - J U l ' M E N ! F A I L S J U t T O r i R £

C " < A B ; , : N U S ^ S ' E M F A I L S

O O L l N G . A ' E R S T S T t M F A I l S

lEV-f17

FIRE DAMAGE

SYS-CMP

SYS-CCL
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TABLE V15 DC 4IMANT SEQUENCES P a g e :

t i t l e : T o t a l C o r e M e l t D i * t o F i r e s

f i l e : F I R E T O T . L S T ( F i l e c r e a t e d b y l i n k i n g f i r e l o t . m

R e d u c e d S u n o f S«jut?r>cfc P r o t » b \ I 11 • e s : 9 . 8 1 1 6 E 0 5

U L I N K V e r . J . 1 I - ">

SEQUENCE PFRCENT SEQUENCE

NUMBER f - R G B A S U I TY C O N I R I B O E S L i t , >•• T i o n

SEQUENCE

IDENTIFIER

U J . U S 0? .12 FIRE IN RELAY BOOH OCCURS

EQUIPMENT FAiLS DUE TO FIRE

AFW SYSTEM FAILS

I E V - F I 5

Fi'E-DAMAGE

SYS-AF3

or .18 FIRE NtA» BUSES 51 AND 52 OCCURS

EQUIPMENT FAiLS DUE TO FlKE

AFU SYSTEM FAILS

BLEED AND FEED F A U S

IEV F18

FIRE-DAMAGE

STS-AF3

SYS-OB5

13 1 -8E I V (IRE HE Art MCC 62A IN B DIESEL G E N E R I C * RCOM OCCURS

EQUIPMENT FAILS DUE TO FIRE

AFU SYSTEM FAILS

Mfy SYS'EM FAILS

8 l t E D AND FEED F A I L S

1EVF12

FIRE-DAMAGE

S Y S A F 3

S Y S O M 2

SYS-082

u oa M R E NEAR 8U<:S 51 AND *>2 OCCURS

EQUIPMENT FAILS DUE TO f!RE

Afg SYSTEM FAILS

HK,M PRESSURE RECiRCULATlON FAILS

1EV FI8

FIRE DAMAGE

Sf<:-AF3

S Y S H R 1

15 6 <>8e 09 .01 MRE IN RElAf ROOH OCCURS

fQUIPMf.Nl F A . i S DUE TO FIRE

ChArffilNG SYSTEM FAILS

i-jHPUNfcNT COOLING WATER SYSTEM M I L S

1EV-F15

FIRE-DAMAGE

SYSCHP

SYS-CCL

; s^f '-)9 00 Fi i l l <iit.k MCC 6^J OCCURS

• QUICHE NT FAiLS "UE TO FI RE

AS M SYS'EM F A U S

M'J b f i T t M FAII.S

R.. r l i , AND FEED FAILS

l E V - f 1 1

FIRE DAMAGE

SYS-AF3

SYS-OM2

S Y S 0 8 2

I .' ' •. .'E IV • 111 .t B».S ' AND BUS 2 ROOM OCCURS

! , U : - M E . N ! (AILS OUE TO F ;»E

i'w ,Y'.':« FAILS

it- ! ED «»iii ft EO HU S

! E « f : 5

F'RE DAMAGE

SYS AF3

S»S OB6

'v .' VI

: : J( H i t C M L C C ^ J O C C U R S

• .- : i-«f «.! ( O I L S DwF. T O F IRE

ATfS SYSTEM TAILS

.',f Nf.SA'OR S' :-E si a «• . ' - / A :N H ' j i f S

f j i i l i ' M t XI • Al i S DUE TQ F TBF

A - w i r ': ' t M F H I L S

»> w s • s ' •: «* F a I L 5

• •: oM t 'HtiM.KE Rf " iRCULAi ICN FAiLS

• : » ' :>< SoS ' AND Bus ^ »UOM .'.CL'^S

' • J U I F M F N T i « | ! S Dul TL) F i «£

OCCURS

I E V F I 1

F : » E DAMAGE

S Y S C M G

S T S c c r

SYS-

SYS

SYS-

I t V

F ; » F

A f 3

OH?

HR1

f 13

DAHA .f
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IAlllE 4· To

Iltle: lotal Core /llel t Dl~ to f I ,,~~

ftle: fll/ETOLlST ( fll" cr ..aled b~ linkIng 'lrelo!.lt)

Reduc~ Sum 01 5~~nc .. P'obao, I II'''': 9.8116E aS

SEClUEWCE pEilCEwT SEOlIE wCE

~u"'IlH vwOtlAilIlIT1 [VIlII/IB DESU(.~TIOH

*••• * DC 41101AIoIT SEQUEwCES • __ ••

IIllWI( *. Ver. 3.11 "1

Palle:

5ECUENCE

IDENTIFIER

2

11

12

3. 1~E 0'

, '9E 0'

. 32 f II/E 1101 RELAY R~ OCCURS

fOlJ I P/llE WI fAilS DUE TO fiRE

A'WI SYSTE/ll fA Il S

. '8 f I liE wt All BUSES ,1 AND 52 OCCURS

EOUIPMEwl ;AllS DuE TO flj(E

Afll 5151EM fAilS

BLEED AWO fEED fA I L 5

lEV' f 15

ft 0E 'OAMAGE

5Y5·",3

IH fiB

f lRE'O~GE

5Y5·",3

5Y5·085

13 1 . ~Il( 01 ,,,
I II/E ~tAIi /llCC 6210 IW B DIE 5El GEwEII"Qfl II~ OCCURS

EOU!f'I4EWT fAll5 DUE T~ fiRE

Mil SYSTEM fAI L5

Mfll ,>1S'EM fAllS

SItED AWO fEED fA I L5

lEV' F12

FIRE'OA/llAGE

SY5·Af3

srS·<»42

5Y5·082

14

6 28E 09

0/ fiRE WEAR SUe:.s , 1 A"O 52 OCCuR5

fQuIP/llEIlI fAILS DUE TO fIRE

AI .. 515104 fA lL 5

HI(~H PSltS-;URE REClRCUlAT 1011 flo IlS

.0 1 f ll1E III REt Ar R~ OCCURS

f Oui f'ME II I fA. L S DUE TO FIRE

(MAlir.lIlG S1STE/ll fAll S

i:,.,P(,IIEIIT COOllllG IIATEI/ SYSIEM fAilS

I EV fiB

FIRE'OA/llAGE

sr.; ·An
SYS-MRI

IEI/·FI5

flIlE-OA/llAGE

SYS-CMP

$YS,CCl

\ t, '>2f fJ9 O() r i.l IIUd, /llec 62; OCCuRS

, JIj II·ltf ~ 1 FA lL S ~UE 10 fiRE

A f.J "lS! fM fAll 5

~;. .... ., l'.lt M FAILS

He t f r. A"D if ED fAil $

! E1/ - FJ I

FIRE·OA/llAGf

SY5·AF3

$Y5-CIl2

S1$-082

l: .:f !Y • : o</t. : ~ tt ... \ • M'D !lu 5 Z ROO!" OCCUR $ ! E'i F: J

f'~E·D~"...Gf

SYS - AF3

$Y$·0Q6

t><J CCCuRS : f 1/ f I I

fiRE DAMA'JE

SlS-CIiG

t j\j l '· ... r,.' $ A: l '; a.....'t TeFt Q-t

.ll·,

,'l 1·'

, A I L 5

IN "U/CUlAr 1011

A>;O Bus 2 .~.JM

fArlS

, , .
q.' 4'- L

JCWIlS :!:" f l2

fIRE·DA"'~.,E

51S-Af3

51, ~2

srS·MRl



TABLE 4-15 DOMINANT SEQUENCES Page:

Title: Total Core Melt Due to Fires

File: CIRETOT.LST ( File created by linking firetot.in

Reduced Sun of Sequence ProbabiIitles: 9.8116E-05

.LINK •• Ver. 3.11

SEQUENCE PERCENT SEOUENCE

NUMBER PROBABHITY CONTRIB DESCRIPTION

SEQUENCE

1 DENT IF I-"R

AFW SYSTEM

HIGH PRESSURE

FAILS

RECIRCULATION FAILS

SYS-AF3

SVS-HR1

21 1.02E-10 .00 F[HE IN BUS 1 AND BUS 2 ROOM OCCURS

EQUIPMENT FAILS DUE TO FIRE

CHARGING SYSTEM FAILS

COMPONENT . X3L1NG WATER SYSTEM FAILS

IEV-FI3

FIRE-DAMAGE

srs-CHG

SYS-CCT

22 7.05E-13 .00 FIRE NEAR MCC 62J OCCURS

EQUIPMENT FAILS DUE TO FIRE

AFW SYSTEM FAILS

*FW SYSTEM FAILS

HIGH PRESSURE RECIRCULATION FAILS

IEV-FI1

FIRE DAMAGE

SvS-AFJ

SYSOM2

SYS-HR1

/I _ 1 TO
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Figure 4-1: AX-23A (FIl) INITIATING EVENT FREQUENCY
AUXILIARY B L D G (MCC 1-62J ROOM, EL 642')

Fire initiation Frequency
(per year)

Automatic Detection Automatic Suppression End Slate Frequency (per year*

(2.63E-O4)

OK

B DAMAGE

DAMAGE

Total Frequency 2.63E-O4/yr

Active Fire Protection

Fire Initiation Frequency

Applicable Event Sequence

= Manual detection and suppression

= T(manual suppression - 6.3 min.) is greater than T(damage - 2 min.), therefore, credit cannot be granted for manual
fire suppression.

= (compartment fire frequency) * (area of influence / room area)
= (2.63E-O4) * (1) = 2.63E-O4/yr

= Transient with main feedwatcr available

4-124 LJC\P»A\IPEEE-4.WP
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Figure 4-2: TU-92 (FI2) INITIATING EVENT FREQUENCY
DIESEL GENERATOR ROOM B (MCC 62A)

Fire Initiation Frequency
(per year)

Automatic Detection Automatic Suppression End State Initiating Event Frequency
(per year)

(I.34E-03)

OK

DAMAGE

DAMAGE

Total Frequency 1.34E-03/yr

Active Fire Protection

Fire Initiation Frequency *

= automatic detection (fixed temperature - flame detector), automatic suppression (flooding LP CO2 system) with time
delay

= (compartment fire frequency) due to MCC 62A + (0.5 • frequency due to transients and ventilation)
= (1.084E-03) + (0.5 • 5.04E-O4) = 1.34E-O3/yr

Automatic Detection Failure = detection cannot be credited since t(damage) is less then ((detection + suppression)

Automatic Suppression Failure = suppression cannot be credited since t(damage) is less then t(detection + suppression - CO2 time delay)

Applicable Event Sequence = Transient with main feedwater available

• The rest of the compartment fire frequency is considered in FI4.

4-125
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Figure 4-3: AX-21 (FI3)INITIATING EVENT FREQUENCY
SWGR ROOM (ROOM 16B)

Fire Initiation Frequenc;
(per year)

Automatic Detection Manual Suppression End State Initiating Event Frequency
(per year)

(9.50E-O5)

OK

DAMAGE

DAMAGE

Total Frequency 9.50E-05/yr

Active Fire Protection

Fire Initiation Frequency

= automatic detection (ionization detector), manual suppression (CO^ extinguisher)

= Credit is not granted for manual fire suppression because T(automatic detection) + T(manual suppression - 6.3 min.)
is greater than T(damage - 1 min.); therefore, the total frequency is equal to fire initiating frequency.

= (compartment fire frequency) * (area of influence / room area)
= (8.75E-04) * (12.38 m2 / 114.07 m2) = 9.50E-O5

Applicable Event Sequence = Transient without main feedwater available

4-126 UOPKAMP6EE-4.WP
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Figure 4-4: TU-92 (FI4) INITIATING EVENT FREQUENCY
DIESEL GENERATOR ROOM B (DIESEL FIRE)

Fire Initiation Frequency
(per year)

Automatic Detection Automatic Suppression End State Initiating Event Frequency
(per year)

(8.92E-O3)

OK

DAMAGE

DAMAGE

Total Frequency 8.92E-03/yr

Active Fire Protection

hire Initiation Frequency

Automatic Detection Failure

Automatic Suppression Failure

Applicable Event Sequence

automatic detection (Fixed temperature - flame detector), automatic suppression (flooding LP CO2 system ) with time
delay

(compartment fire frequency due to diesel fire) + (O.S * frequency due to transients and ventilation)
(8.66E-O3) + (0.5 * 5.O4E-O4) = 8.92E-O3

detection cannot be credited since t(damage) is less then t(detection + suppression)

suppression cannot be credited since t(damage) is less then t(detection + suppression - CO2 time delay)

Loss of offsite power

4-127 UC\MLM1PEEE-4.WP
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Figure 4-5: AX-30 (FI5) INITIATING EVENT FREQUENCY
RELAY ROOM, FIRE NEAR VERTICAL CABLE TRAYS (EL 606')

Fire Ir *tion Frequency
(per year)

Automatic Detection Manual Suppression End State Frequency (per year)

(6.78H-O7)

OK

DAMAGE

DAMAGE

Ac.vive Fire Protection

Fire Initiation Frequency11

Automatic Detection Failure

Total Frequency = 6.78E-07/yr

= Automatic detection (ionization detectors), manually actuated suppression (total flooding CO, system)

- T(manual suppression - 6.0 min.) is greater than T(dama£e • 1 min.); therefore, credit cannot be granted for fire
brigade.

= (compartment fire frequency) * (area of influence / room area)
= (5.2OE-O5)*(3.53 m2 /270.8 m2) = 6.78E-7/yr

= detection cannot be credited since t(damage) is less then t(detection + suppression)

Autoinatic Suppression Failure — suppression cannot be credited since t(damage) is less then ((detection + suppression)

Applicable Event Sequence = Loss of offsite power

"The Fire initiation frequency given in Table 4-1 is entirely due to electrical cabinets. Since it was shown in Section 4.3.1.9b that fires in the cabinets do not
propagate, these are not applicable to this scenario, instead it was assumed that the fire is from transient combustibles. This is conservative because transient
combustibles in the relay room are kept to an absolute minimum. The compartment fire frequency is then:

F(0 * WF(LS)
0.0013 • 1/25 = 5.2OE-5

4-128 UC\PRA\1PEEE-».WP
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Figure 4-6: TU-95C (FI6) INITIATING EVENT FREQUENCY
TURBINE BLDG (AFW PUMP A ROOM)

Fire Initiation Frequency
(per year/

Automatic Detection Manual Suppression End State Initiating Event Frequency
(per year)

(6.45L-O4)

OK

DAMAGE

DAMAGE

Total Frequency 6.45E-04/yr

Active Fire Protection

Fire Initiation Frequency

Applicable Event Sequence

= automatic detection (ionization detector), manual suppression

= Credit is not granted for manual fire suppression because T(»utomatic detection) + T( manual suppression - 6.3 min.)
is greater than T(damage - I min.); therefore, the total frequency is equal to the fire initiating frequency.

= (compartment fire frequency) • (area of influence / room area) * (probability of fire damage )
= (1.24E-03)*(l) *(0.52) = 6.45E-O4/yr

= Loss of offsite power

4-129 UOPRAMPEE£-« WP
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Figure 4-7: TU-95B (FI7) INITIATING EVENT FREQUENCY
SWGR ROOM (AFW PUMP B ROOM)

Fire Initiation Frequency
(per year)

Automatic Detection Manual Suppression End State Initiating Event hrequency
(per year)

(6.2OE-O5)

OK

DAMAGE

DAMAGE

Total Frequency 6.20E-05/yr

Active Fire Protection

Fire Initiation Frequency

Applicable Event Sequence

= automatic detection (ionization detector), manual suppression (CO, hose station)

= Credit is not granted for manual fire suppression because T(automatic detection) + T(manual suppression - 6.3 nun.)
is greater than T(damage - 3 min.); therefore, the total frequency is equal to fire initiating frequency.

= (compartment fire frequency) * (area of influence / room area) • (probability of fire damage)
= (1 .24E-03)*( l )*(0 .05) = 6.20E-O5/yr

= Loss of offsite power

4-130 UC\PftA\IPGEE~« WP
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Figure 4-8: TU-95A (FI8) INiT \TING EVENT FREQUENCY
SWGR DEDICATED SHI DOWN PANEL ROOM

Fire Initiation Frequency
(per year)

Automatic Detection Manual Suppression End State Frequency (per year)

(4.65E-O5)

A OK

DAMAGE

DAMAGE

Total Frequency 4.65E-05/yr

Active Fire Protection

Fire Initiation Frequency

Applicable Event Sequence

= Automatic detection (ionization detector), manual suppression (fire hose station)

= Credit is not granted for manual fire suppression because T(automatic detection) + T(manual suppression - 6.3 min.)
is greater than T(damage - 2 min.); therefore, the total frequency is equal to the fire initiating frequency.

= (Compartment Fire Frequency) * (Area of Influence / Room Area)
= (1.764E-03)* (2.6 m2 /98 .65 m2) = 4.65E-O5/yr

= Loss of offsite power

4-131 UC\PHA\1PEEE-4.WP
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FIGURE 4 •
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FIGUKEtlt

TRANSIENTS WITHOUT MAIN FEEDWATH fVITfT TKE

AF1 HB1

1

CMC CCW

I. SUCCESS

i. SUCCESS

1. LATECOtEMtlT

4 SUCCESS

5.UTTCOU:MELT

*.£AU.YCOU:MU.T

THIS Even TUX IS USID roi FBE FD

4-133 UOPRAMPEEE-4 WP

Enclosure - Q&A to Attachment 1 Volume 05 (Section 3.0) Page 320 of 415



FIGURE 4 11

LOSS OF OFFSrTE POWER EVENT TREE
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MCUKE4 12
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5. Other External Events Analysis
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5.0 High Winds, Floods, and Others

5.0.1 Introduction

The external events to be considered are those events whose cause is external to all systems associated
with normal and emergency operations situations. A comprehensive list of external events is provided
in NUREG/CR-2300, "PRA Procedures Guide" (Reference 1). Some external events listed may not pose
a significant threat of a severe accident. Some external events were considered in the design of the
plant and therefore have sufficiently low contribution to core damage frequency or plant risk. Some
events were reviewed under ongoing programs; for instance under the individual plant examination
(IPE), the significance of lightning and severe cold weather conditions that could cause loss of off-site
power was assessed. Also, internal floods 'vere included in the IPE request. The purpose of this study
is to ensure that all potential external hazards are analyzed and pose no undue risk to the plant.

5.0.2 General Methodology

NUREG-1407 presents an acceptable methodology to be followed for the analysis of the "other external
events." The three major steps of the general methodology used at the Kewaunee Nuclear Power Plant
are:

• Establishing a List of Plant Specific Other External Events
• Progressive Screening

• Documentation

The following is a detailed description of the general methodology.

Establishing a List of Plant Specific Other External Events
The first step in the individual plant examination for external events (IPEEE) for "other external events"
is to delineate all the events to be analyzed. In the guidelines provided in Generic Letter 88-20
(Reference 2), Supplement 4 (Reference 3), NUREG-140/ (Reference 4), NUREG/CR-2300 and
NUREG/CR-5042 (Reference 5) are to be followed in developing the list of plant specific "other
external events" for IPEEE analysis. The list of events for Kewaunee are presented on Table 5.1 and
is discussed further in Section 5.0.4.

Progressive Screening

The overall approach consists of a progressive screening. The screening criterion for reporting potential
severe accident sequences is consistent with that used for the IPE. The steps in the progressive
screening approach represent a series of analyses in increasing levels of detail, effort, and resolution.
One or more steps may be bypassed, however, as long as subsequent steps identify the vulnerabilities
or demonstrate that they are insignificant. The screening approach consists of the following steps as
presented in Figure 5-1.

1. Review plant-specific hazard data and licensing bases.

2. Identify significant changes since the operating license (OL) was issued including:

jt-f K wp files lu'pra ipccc 5 **p
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5.0 High Winds. Floods. and Others

5.0.1 Introduction

The external events to be considered are those events whose cause is external to all systems associated
with nonnal and emergency operations situations. A comprehensive list of external events is provided
in NUREG/CR-2300, "PRA Procedures Guide" (Reference 1). Some external events listed may not pose
a significant threat of a severe accident. Some external events were considered in the design of the
plant and therefore have sufficiently low contribution to core damage frequency or plant ris~(. Some
events were reviewed under ongoing programs; for instance under the individual plant examination
OPE), the significance of lightning and severe cold weather conditions that could cause loss of off-site
power was assessed. Also, internal floods were included in the IPE request. The purpose of this study
is to ensure that all potential external hazards are analyzed and pose no undue risk to the plant.

5.0.2 C...eneral Methodology

NUREG-1407 presents an acceptable methodology to be followed for the analysis of the "other ex.emal
events." The three major steps of the general methodology used at the Kewaunee Nuclear Power Plant
are:

• Establishing a List of Plant Specific Other External E','ents
• Progressive Screening
• Documentation

The following is a detailed description of the general methodology.

Establishing a List of Plant Specific Other External Events

The first step in the individual plant examination for external events (IPEEE) for "other external events"
is to delineate all the events to be analyzed. In the guidelines provided in Generic Letter 88-20
(Reference 2), Supplement 4 (Reference 3), NUREG-140

r

l (Reference 4), NUREG/CR-2300 and
NUREG/CR-5042 (Reference 5) are to be followed in developing the list of plant specific "other
external events" for IPEEE analysis. The list of events for Kewaunee are presented on Table 5.1 and
is discussed funher in Section 5.0.4.

Proeressive Screenine

The overall approach consists of a progressive screening. The screening criterion for reporting potential
severe accident sequences is consistent with that used for the IPE. The steps in the progressive
screening approach represent a series of analyses in increasing levels of detail, effort, and resolution.
One or more steps may be bypassed, however, as long as subsequent steps identify the vulnerabilities
or demonstrate that they are insignificant. The screening approach consists of the following steps as
presented in Figure 5-1 .

I. Review plant-specific hazard data and licensing bases.

2. Identify significant changes since the operating license (OL) was issued including:
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(1) military and industrial facilities within S miles of the site, (2) on-site storage or other
activities involving hazardous materials, (3~ transportation, or (4) developments that
could affect the original design conditions.

3. Determine if the plant and facilities design meets the 1975 Standard Review Plan (SRP,
Reference *>) criteria.

After reviewing the information obtained in the previous two steps a confirmatory
walkdown of the plant is performed. The walkdown concentrates on outdoor facilities
that could be affected by high winds, on-site storage of hazardous materials, and off-site
developments. If the walkdown reveals that potential vulnerabilities have not changed
since the original design basis analysis, it is judged that the continuation from the hazard
to core damage frequency is less than 1E-06 per year (NUREG-1407) and the EPEEE
screening criterion is met.

5-8 S »pfil«'lie pn'ipee«-J
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Figure 5-1: IFEEE Approach for Winds, Floods, and Other External Events
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4. Determine if the hazard frequency is acceptably low.

If the original design basis does not meet current regulatory requirements, the next step
is to demonstrate that the original design basis is sufficiently low - that is, less than IE-
OS per year, and the conditional core damage frequency is judged to be less than 1E-01.

If the original design basis hazard combined with the conditional core damage frequency
is not sufficiently low (i.e., less than the NUREG-1407 screening criterion of 1E-06per
year), additional analysis is needed.

5. Perform a bounding analysis.

This analysis is intended to provide a conservative calculation showing that either the
hazard does not result in core damage or the core damage frequency is below the
reporting criterion. The level of detail is that level needed to demonstrate the point;
judgement is needed for determining the proper level of detail and needed effort.

6. Perform a probabilistic risk assessment (PRA).

A probabilistic risk assessment consists of the following key elements: hazard analysis,
fragility evaluation, plant systems and accident analysis (event/fault trees), and
radioactive material release analysis. The detailed procedure is described in
NUREG/CR-2300. If the core damage frequency is less than 1E-06 per year, the event
need not be considered further. The level of detail is that level needed to conclude that
the core damage frequency is low or to find vulnerabilities.

The application of the above approach involves considerable judgment with regard to the scope and
depth of the study, level of analytical sophistication, and level of effort to be expended. This judgment
depends on how important the external initiators are when compared with internal initiators, and a
perceived need for accurately characterizing plant capacity or core damage frequency. The detailed
guidelines presented in NUREG-1407 do not preclude use of this type of judgment. Consistent with
engineering practice, either expert opinions, simplified scoping studies, or bounding analyses are used,
as appropriate, in forming these judgments.

Documentation

The IPEEE is documented in a traceable manner using a two-tier approach to provide the basis for the
findings. The first tier consists of the results of the examination and the second tier is the
documentation of the examination itself. The following information on the high winds, floods, and
other portions of the IPEEE is documented in accordance with the guidance provided in NUREG-1407.

1. A description of the methodologies used in the examination.

2. Information on plant-specific hazard data and licensing bases.

3. Results of the assessment of the hazard frequency and the associated conditional core damage
frequency if step 4 of Figure 5-1 is used.

5 ~ 1 0 £ wpftles licpnripecc 5 *p
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4. Results of the bounding analysis if step 5 of Figure 5-1 is used.

5. If step 6 of Figure 5-1 (PRA) is required, the following is also provided:

• All systemic event trees, including origin and method of analysis.

• A description of each systemic sequence selected, including discussion of specific
assumptions and human recovery action.

• The estimated core damage frequency, the timing of the associated core damage, a list
of analytical assumptions including their bases, end the sources of uncertainties, if
applicable.

5.0.3 Methodologies for Specific Events

The approach for performing IPEEE analysis for a select group of "other" external events related to
Kewaunee is presented in the following discussion.

A. High Winds and Tornadoes

For plants designed against NRC's current criteria, high winds pose no significant threat of a severe
accident because the current design criteria for wind are dominated by tornadoes having a 1E-07 annual
frequency of exceedance. However, Kewaunee has facilities that were designed and built prior to the
NRC's current criteria and therefore a systematic examination to identify plant-specific vulnerabilities
according to NUREG/CR-5042 (Reference 7) is required.

The purpose of this analysis is to determine the impact on safe plant operation due to the occurrence
of high winds at the plant site. This analy^.s first estimates the expected frequency of exceedance of
various wind speeds, and then assesses the likelihood of damage to specific plant structures and
components as a result of stresses induced by those winds. The contribution of wind to plant risk
depends on structures at the site susceptible to wind damage. Prior PRA experience indicates that,
except in special circumstances, wind is generally not a major contributor to risk.

The specific tasks for this evaluation may include the following depending upon how the screening
process proceeds.

• Wind Fr quency Analysis
• Fragility Analyses
• Plant/Systems Analysis
• Core Damage Quantification

5- 1 ] £ »pfilc« licpn ip«t 5
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Wind Frequency Analysis

A scoping assessment of wind speeds is derived by examining wind speed distribution data from such
sources as the Kewaunee Updated Safety Analysis Report (USAR) (Reference 8) and the National
Weather Service. These sources provide sufficient data for use in the scoping fragility analysis task.

If this analysis indicates that wind may be a significant contributor to the core damage frequency, a
more detailed wind speed frequency of exceedance curve would be developed for the site. This curve
would indicate, for a given wind speed, the frequency with which winds of an equal or higher speed
will occur. This curve would be based primarily on data collected over the past five years obtained
from the site meteorological tower. Data on maximum historical wind speeds is obtained from National
Weather Service data for locations near the site.

Fragility Analysis

The fragility analysis estimates the conditional probability that specific plant components or structures
will fail when subjected to winds of a given intensity. A scoping analysis is performed to identify those
components and structures whose failure could have a significant impact on core damage frequency.
For the initial screening, conservative assumptions are made as to the likelihood of failure of various
structures subjected to the scoping wind speed/frequency data. If necessary for more detailed analysis,
estimates are made for the key items of the wind loading at which failure can be expected to occur.

Plant/Systems Analysis

The plant/systems analysis consists of developing logic models (e.g., event or fault trees) to determine
the impact of wind speeds of a given intensity distribution. System availabilities are calculated by
taking into account system component failures or fragilities as derived in the fragility analysis task

Core Damage Quantification

The results of the wind analysis and plant systems analysis are combined to determine the frequency
of degraded core states as a result of wind. The core damage frequency is then calculated as in the IPE.
If, based on the screening analysis, the core damage frequency due to wind is significant with respect
to that due to other external events, a more detailed wind analysis is required.

B. External Flood

For plants designed in accordance with Regulatory Guide 1.59 and applicable SRP sections (particularly
Section 2.4), floods pose no significant threat of a severe accident. This is because the exceedance
frequency of the design basis flood, (excluding floods due to failure of upstream dams) being judged
to be less than 1E-05 per year, and the conditional core damage frequency for a design basis flood being
judged less than 1E-01. Thus, core damage frequencies are estimated to be less than 1E-06 per year
for a plant designed against NRC's current criteria. However, the latest probable maximum
precipitation (PMP) criteria published by the National Weather Service (NWS) calls for higher rainfall
intensities over shorter time intervals and smaller areas than have previously been considered. This
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change could result in higher site fio _ing levels than have been used in previous design bases. The
effects of applying these new criteria in terms of on-site flooding is assessed. Also, systematic
examination for plant-specific vulnerabilities are performed if needed.

An external flooding analysis has been performed to account for ar.y significant contribution to core
damage frequency resulting from plant damage caused by storms, seiche, dam failure, flash floods, etc.,
is accounted for.

The basic steps volved in an external flooding analysis are similar to those described for internal
flooding. However, the focus of attention is on areas that, due to their location and grading, may be
susceptible to external flood damage. Thus, information on such items as dikes, surface grading,
locations of structure*, and locations of equipment within the structures is required. Information such
as meteorological data for the site, historical flood height and frequency data is needed. For the scoping
analysis, data available from the USAR and from PRAs for plants in similar areas are used to estimate
the frequency and severity of external floods. Once the data is collected, a compilation of potential
flooding sources and a matrix of flooding areas versus critical components is developed.

Flooding areas are then evaluated for adequacy of flood protection. The consequences of postulated
flooding in those *reas are determined, in order to identify those areas in which external flooding could
lead to initiating events, loss of critical system functions, etc. Electrical power supply equipment, and
in particular, off-site power supplies, receive special attention.

Finally, if required, the probabilities of flood-induced initiating events are determined using event trees
to account for mitigation and detection actions. These probabilities are then combined with the
estimated external flooding frequency for each potential flood area. The core damage frequency is then
calculated in a manner similar tc that described for the internal flooding analysis

C. Transportation and Nearby Facility Accidents

These events consist of accidents related to either transportation accidents or accidents at industrial and
military facilities. Piants designed against NRC's current criteria (NUREG/CR-5042) should have no
significant vulnerability to severe accidents from these events because the initiators considered in the
design should have a recurrence frequency less than 1E-06 or have been s.»own through a bounding
analysis not to affect the plant. Changes may have occurred since the original design, however, so there
may be exceptions that need systematic examination. Since Kewaunee was designed and built prior to
the NRC's current criteria, a systematic examination for plant-specific vulnerabilities is required.

Any transportation of hazardous materials or nearby facility accident has associated with it the potential
for hazards. Such hazards can include the accidental release of toxic material, explosion, fire, and so
forth. If such a hazard occurs near the plant site, the possibility exists that sufficient damage could
occur to the plant, and thus lead to scenarios that result in core damage.

The hazardous material transportation analysis first identifies the types and frequencies of such
shipments in the vicinity of the plant. This information is obtained from a variety of sources, including
the U.S. Coast Guard and Department of Transportation. Next, an evaluation is made of the types of
hazards that could occur near the plant, and then an estimated frequency of occurrence is assigned.
Records from sources such as those listed above are used to assess these hazard frequencies. The
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generic data is then updated with any available local data. For each type of hazard identified, the
consequence at the site boundary is calculated based on the type of material involved, the anticipated
quantities being shipped, and so forth, using appropriate amplified dispersion models and atmospheric
data.

finally, an assessment is made of the vulnerability of the plant (i.e., the probability of reaching a core
damage state) to the consequences of any such eveni. As a first approximation, an assignment of plant
system or structural damage is made, based on the type and magnitude of the postulated event. Then,
if such events are determined to be significant contributors to core damage frequency, a more detailed
analysis (e.g., a consequence-specific fragility analysis) is performed to determine the true contribution.
The internal event plant logic is modified as appropriate for use with the external hazards analysis, and
then combined with the vulnerability assessment to determine the conditional annual frequency of each
core damage state resulting from hazardous shipping.

The potential for hazards resulting from transportation incidents other than those described above are
aiso evaluated. Truck or rail accidents involving hazardous materials near the plant site c<u. pose a
threat to safe operation of the plant as well. The magnitude of risk from such incidents depends on the
types and frequencies of shipments, proximity to the plant, ana so forth. The end result is an estimate
of the annual frequency of core damage due to other transportation hazards. Nearby facility accidents
are similarly analyzed.

D. Hazardous Material

These events consist of accidents related to the release of hazardous materials on site. Such hazards
would include the release of any toxic material located in or near the plant. If such a hazard occurs,
the possibility exists that sufficient damage could occur to the plant or creates an environment which
prevents the safe operation of plant equipment, and thus increases the probability of scenarios that could
result in core damage.

This analysis first identified the types and quantities of such materials located in or near the plant. This
information is obtained from a variety of sonrces, including current programs involving hazardous
chemical control, and plant walkdowns. Next an evaluation is made of the various hazards to determine
their effect on plant equipment or personnel.

Finally, an assessment is made of the vulnerability of the plant (i.e, increased probability of core
damage) to the consequences of any such event.

5.0.4 Determination of Need to Analyze Additional Events

In order to determine if any other external event needs to be analyzed, a set of screening criteria is
used. This is done to identify those external hazards that can be screened from further consideration
based on the screening criteria outlined in NUREG/CR-23OO.

An external event is to be excluded from further consideration if:
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Criterion 1 The event is of equal or lesser damage potential than the events for which the plant
is designed. This requires an evaluation of the plant design bases in order to estimate the
resistance of plant structures and systems to a particular external event.

Criterion 2 The event has a signiflcantly lower mean frequency of occurrence than other events
with similar uncertainties and cannot result in worse consequences than those events.

Criterion 3 The event can not occur close enough to the plant to affect it. This is also a
function of the magnitude of the event.

Criterion 4 The event is included in the definition of another event.

Criterion 5 The event is slow in developing and there is sufficient time to eliminate the source
of the threat or to provide an adequate response.

The use of these criteria minimizes the possibility of omitting any significant risk contributors while at
the same time reducing the amount of detailed bounding analysis required. A summary of the screening
analysis based on the Kewaunee USAR is included in Table 5-1.
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Table 5-1: Screening of External Events for KNPP

Event

Aircraft Impact

Avalanche

Biological Events

Coastal Erosion

Drought

External Flooding

Extreme Winds/Tomados

Screening
Criterion

—

3

5

5

2

-

—

Remarks

A bounding analysis is performed for this

event.

Topography is such that no avalanche is
possible.

The only biological event that may affect
Kewaunee is zebra mussel blockage of the
Circulating Water System intakes. This
event is not further considered because flow
blockage would be a gradual event to which
the plant could easily respond. This is
considered in the loss of service water event
in the IPE.

The shoreline at Kewaunee is not subject to
rapid coastal erosion due to the extensive
application of rip-rap. The long-time
periods required to produce sufficient
coastal erosion to endanger the plant
preclude further analysis.

The depth of the intake cribs at Kewaunee
(about 10 feet below the record low lake
level) precludes further analysis.

A oounding analysis is performed for this

event.

A bounding analysis is performed for this
event.
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Event

Fog

Frost

Hail

Nearby Facility Accidents

High Lake Levei

High Summer
Temperature

Hurricane

Ice Cover

Industrial or Military
Facility Accidents

Internal Fire

Internal Flooding

Landslide

Lightning

Low Lake Level

Screening
Criterion

4

1

1

—

4

1

4

1

4

—

—

3

4

4

Remarks

Fog can increase the frequency of
occurrence oi tridents. Fog is implicitly
included in aircraft and other transportation
accident frequency data. Fog, in
combination with substation component
failures, could result in off-site power line
outages. This is considered in the IPE
study.

Snow and ice govern.

Tornado and turbine missiles govern.

A bounding analysis is performed

Included under external flooding.

The main problem would probably be loss
of heat sink, which is included in drought.

Included under high winds.

Ice or snow loading is considered in the
plant design.

Included under hazardous materials.

A detailed plant specific analysis is
performed in Section 4 of this report.

A detailed plant specific analysis was

performed in the IPE.

Topography is such that a landslide is not

possible.

Included in loss of off-site power initiating
event frequency and external fire analysis.

Included under drought.
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Event

Low Winter Temperature

Meteorite

Pipeline Accident

Intense Precipiiation

River Diversion

RWST/CST Rupture

Sandstorm

Seiche

Seismic Activity

Snow

Soil Shrink-Swell
Consolidation

Storm Surge

Transportation Accidents

Screening
Criterion

1

2

4

4

4

2

3

4

—

1

1

4

-

Remarks

Thermal stresses and embrittlement are
insignificant or covered by design codes and
standards for plant design; there would also
be ample warning time with respect to
freezing of the heat sink.

Extremely low frequency according to
K. A. Soloman, et. al., "Estima'e of the
Hazards to a Nuclear Reactor from the
Random Impact of Meteorites,"
UCLA-ENG-7426, March 1974.

Included under hazardous materials.

Included under external flooding.

Included under external flooding; also heat

sink is Lake Michigan.

The likelihood of such a random failure is
extremely low and inlcuded in the EPE.
Seismically induced failure of these tanks is
analyzed in Section 3 of this report.

This is not relevant for this region.

Included under external flooding.

A detailed site and plant specific analysis is
performed in Section 3 of this report.

Ice or snow loading is considered in the
plant design.

Site-suitability evaluation and site
development for the plant are designed to
preclude the effects of this hazard.

Included under external flooding.

Included under transportation and nearby
facilities.
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Event

Tsunami

Volcanic Activity

Waves

Hazardous Materials

Screening
Criterion

3

3

4

Remarks

This is not relevant for this region.

This is not relevant for this region.

Included under external flooding.

Control room habitability study includes an
evaluation of hazardous materials. A
review is performed to ensure that no
changes have occurred to invalidate the
results of this study.

5.1 High Winds and Tornadoes

This section examines potential severe wind events which might initiate an accident sequence leading
to core damage. Potential severe wind sources include: high winds, tornadoes, and hurricanes.

5.1.1 Severe Wind Source Screening

Hurricane wind speeds tend to diminish as they pass over large land masses. According to the
Kewaunee USAR, due to the geographic location of Kewaunee, the probability of core damage as a
direct result of wind from a hurricane is negligible.

5.1.2 Screening Summary

The only severe wind sources that could potentially impact Kewaunee J\re strong winds and tornadoes.

5.1.3 Analysis

Severe winds can affect safety related structures at the plant site in at least two ways. If the wind forces
exceed the load capacity of a building or other external facility, the incident walls or framing may
collapse or the structure may overturn. If strong enough, the winds may be capable of lifting objects
and hurling them against some of these structures. If a wind-induced missile breaches a building wall,
critical components or other equipment inside the building may be damaged or disabled.

The first step in a severe wind analysis is to determine the frequency of the wind speeds associated with
the various wind sources for the area in question. If the hazard frequency is acceptably low (^ 1E-06),
no further analysis is needed. Otherwise, the allowable wind loading of each pertinent plant structure
is coupled with the wind speed frequency data to determine the expected failure frequency of the
structure and ultimately the core damage frequency.
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A. High Wind Analysis

The site-specific data is obtained from NUREG/CR-2890 (Reference 9) for the years 1887 through
1979. Data for the years 1980 through 1988 is obtained from the National Oceanic and Atmospheric
Administration (NOAA). Appendix A provides the annual extreme wind data collected for the years
1887-1988. All the data is obtained from the weather station at Green Bay, Wisconsin, which is
approximately 30 miles from the Kewaunee site. The following justification is provided in
NTJREG/CR-4458 (Reference 10) Appendix G for using the Green Bay weather station data.
NUREG/CR-4458 was developed for the Point Beach Nuclear Plant which is located three miles from
the Kewaunee site (Reference 11 and 12).

The possible uncertainty due to the proximity of the weather station to the site and the
differences in terrain roughness between the site and station were considered. If a station is
located far from a site, then other adjacent stations should also be included in the analysis. In
addition, if the terrain roughness is different, then a wind speed correction factor, which is
uncertain, should be included.

For Point Beach, the closest weather station is only 30 miles away and the terrain in between
is essentially flat. Thus, no uncertainty for station distance or differences in terrain roughness
were considered.

Since the Kewaunee site is closer to Green Bay than Point Beach is, and the terrain between Kewaunee
and Green Bay is essentially flat, the Green Bay weather station data is also applicable to the Kewaunee
site.

In NUREG/CR-4458, a family of mean wind hazard curves for straight winds were developed using
the data base from NUREG/CR-2890. The "Straight Wind Hazard Data" from NUREG/CR-4458 is
presented in Table 5-2.
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Table 5-2: Straight Wind Hazard Data

Winds peed
(mph)

95

101

110

116

123

132

138

153

160

175

182

Mean
Value*

1.00E-02

5.OOE-O3

2.OOE-O3

1.00E-03

5.00E-04

2.00E-04

1.00E-04

2.OOE-O5

l.OOE-05

2.00E-06

1.00E-06

0.20

5.67E-04

1.79E-04

3.6v<£-05

1.15E-O5

3.35E-O6

6.62E-07

2.O6E-O7

1.24E-08

3.51E-O9

2.06E-10

5.79E-U

Frequency of Exceedance Per Year

Probability Value

0.20

3.53E-O3

1.45E-O3

4.27E-04

1.73E-04

6.68E-05

1.91E-05

7.58E-06

8.42E-07

3.18E-07

3.45E-08

1.29E-08

0.20

7.37E-03

3.34E-O3

1.14E-03

4.08E-04

2.20E-04

7.29E-05

3.20E-05

4.53E-06

1.92E-06

2.66E-07

1.12E-07

0.20

1.29E-02

6.33E-03

2.41E-03

1.16E-03

5.50E-04

2.04E-04

9.61 E-05

1.65E-O5

7.60E-06

1.27E-06

5.83E-07

0.20

2.56E-02

1.37E-02

5.99E-03

3.15E-O3

1.66E-03

7.04E-04

3.64E-04

7.82E-05

4.02E-05

8.43E-06

4.29E-06

* Equal to US NRC mean values

Based on the data of Table 5-2, the frequency of exceedance of a wind speed of 182 MPH is 1E-06 per
year. Hence, the frequency of exceedance per year for the design wind speed of 300 MPH, from the
Kewaunee USAJR, is less than 1E-06. Thus, based on step 4 of Figure 5-1, the hazard frequency is
acceptably low ( ^ 1E-06) and as a result, the high winds do not cause any significant threat to the
Kewaunee site.

B. Tornado Analysis

According to the Kewaunee USAR, Wisconsin lies to the northeast of the principal tornado belt in the
United States. During the ten-year period 1960-1969, 161 tornadoes were reported in the state. Only
six of these tornadoes occurred in the four counties closest to the Kewaunee site (Brown, Door,
Kewaunee, and Manitowoc Counties). During the period 1916-1969, only one tornado caused injury
to people or major property damage within these four counties. This one occurred in Green Bay, 27
miles WNW of the site, on May 10, 1959, at 8:50 p.m. Three persons were injured and property
damage ranged from $500,000 to $5,000,000. The tornado path was 6 miles long and 600 yards wide.
The region north of Sheboygan, along the Lake Michigan shore, appears to be relatively free of
tornadoes. Approximately six tornadoes occurred in the Green Bay-Kewaunee area on April 22, 1970.
Damages were estimated at approximately $500,000 and four to five people were injured.
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Tornadoes tend to advance from the west with most of the tracks from the southwest to northeast.
Maximum occurrence during the year is in May, with 90 percent reported in May through September.
According to statistical methods proposed by Thorn, (Reference 14) the probability of a tornado striking
a point within a given area may be estimated as follows:

P is the mean probability per year, z is the mean tornado path area, t is the mean number of tornadoes
per year in area A. The value of t is 16.7 for Wisconsin and 1.2 for the four counties surrounding the
Kewaunee site, if the April 22, 1970 tornadoes are included. The average path length and width for
tornadoes occurring in the state are 7 miles and 200 yards, respectively, and yield a value of z equal
to 0.80 square miles. Using a value of A equivalent to the total area of Brown, Door, Kewaunee, and
Manitowoc counties yields:

P = 4.86E-04/yr

An equivalent value of 2.45E-04 per year is obtained using data based on the entire state.

At a 95 percent confidence interval Thorn's formula becomes:

F = P

N is the total number of tornadoes in the area of concern during the ten years of record, 1960-1969 (the
tornadoes of April 1970 are also included for conservatism).

The 95 percent confidence limits in the four counties around the site are 7.65E-04/yr and 2.09E-04/yr.
The mean recurrence interval, R = 1/P', is 2060 years, and at the 95 percent confidence limits, the
recurrence intervals R = 1/P', range between 1310 and 4770 years. The danger from tornadoes is
therefore very slight.

Damage caused by tornadoes result from three principal effects:

1. The dynamic forces resulting from the high velocity vortex winds;

2. The bursting forces caused by differential static pressure resulting from the sharp pressure
reduction in the immediate vicinity of a tornado funnel;

3. The impact of missiles generated by (') and (2) above.

t The most widely accepted values of maximum wind speed in a tornado appear to be about 300 mph
: (References 15, 16. and 17) for a very severe tornado at the peak of its intensity. Some sources

mention values as high as 500-600 mph, (References 15 and 18) but these estimates appear to be based
on indirect observations of phenomena such as straw driven into trees, etc., and are not regarded as
authoritative.
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The impact of missiles generated by (1) and (2) above.

Tornadoes tend to advance from the west with most of the tracks from the southwest to northeast.
Maximum occurrence during the year is in May, with 90 percent reported in May through September.
According to statistical methods proposed by Thorn, (Reference 14) the probability of Ci tornado striking
a point within a given area may be estimated as follows:

p = ~
A

P is the mean probability ~r year, z is the mean tomado path area, t is the mean number of tornadoes
per year in area A. The value of t is 16.7 for Wisconsin and J.2 for the four counties sun"OUnding the
Kewaunee site, if the April 22, 1970 tornadoes are included. The average path length and width for
!omadoes occurring in the state are 7 miles and 200 yards, respectively, and yield a value of z equal
to 0.80 square miles. Using a value of A equivalent to the total area of Brown, Door, Kewaunee, and
Manitowoc counties yields:

P = 4.86E-04/yr

An equivalent value of 2.45E-04 per year is obtained using data based on the entire state.

At a 95 percent confidence interval Thorn's fonnula becomes:

N is the total number of tornadoes in the area of concern during the ten years of record, 1960-1969 (the
tornadoes of April 1970 are also included for conservatism).

The 95 percent confidence limits in the four counties around the site are 7.65E-04/yr and 2.09E-04/yr.
The mean recurrence interval, R = liP', is 2060 years, and at the 95 percent confidence limits, the
recurrence intervals R = liP', range between 1310 and 4770 years. The danger from tornadoes is
therefore very slight.

Damage caused by tornadoes result from three principal effects:

1. The dynamic forces resulting from the high velocity vortex winds;

2. The bursting forces caused by differential static pressure resulting from the sharp pressure
reduction in the immediate vicinity of a tornado funnel;

3.
t
~ The most widely accepted values of maximum wind speed in a tornado appear to be about 300 mph
: (References 15, 16. and 17) for a very severe tomado at the peak of its intensity. Some sources

mention values as high as 500-600 mph, (References 15 and i8) but these estimates appear to be based
on indirect observations of phenomena such as straw driven into trees, etc., and are not regarded as
authoritative.
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The highest directly observed wind velocities were derived from motion pictures of debris in the Dallas
tornado of April 2, 1957 (Reference 16 and 19). These velocities ranged up to 170 mph and resulted
in a maximum wind vector of 227 mph. If higher velocities were present, they must have been very
localized and not typical of the average wind on large bodies and structures.

The design wind speed of 300 mph with a forward progression of 60 mph is about 36 percent greater
than that of the Dallas tornado and is thought to be conservative in view of the Kewaunee location. The
structural design criteria used to assure adequate design to accommodate the most severe storm
conditions are discussed in Appendix B of the Kewaunee USAR.

Kewaunee is located in Region I of the NRC tornado risk regionalization scheme given in WASH-1300.
This region has the highest tornado hazard of the three NRC regions. The mean values of wind speeds
and frequencies of exceedance are tabulated below. Please note that similar values were used in the
extreme wind analysis of Point Beach, located 3 miles from Kewaunee.

Wind Speed (mph)

74

93

134

182

234

290

349

Frequency of
Exceedance

5.38E-04

3.20E-04

1.04E-04

2.19E-05

3.95E-06

6.30E-07

7.33E-O8

Hence, based on the design wind speed of 300 mph, the tornadoes pose no significant threat to
Kewaunee.

5.1.4 Results, Recommendations, and Conclusions

Due to the low frequency of high winds and tornadoes at the Kewaunee site, it is concluded that the
contribution to plant risk from severe wind events is insignificant.

The severe wind protective measures and design features instituted at Kewaunee are consistent with a
highly safe plant design with very low risk contribution. Therefore, no design changes are currently
recommended to protect the plant from severe winds.
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5.2 External Roods

This section examines potential external flooding events that might initiate an accident sequence leading
to core damage. The potential flooding events considered include: dam failures, lake flooding, river
flooding, and intense precipitation.

5.2.1 External Flooding Source Screening

As reported in NUREG-0965 (Reference 20), there are no on- or off-site dams associated with, or in
the proximity of Kewaunee. Also, based on the Kewaunee USAR, local topography precludes any
flooding from the landward side of the site. For these reasons, dam failure and flooding from inland
lakes and streams are not applicable to Kewaunee.

5.2.2 Screening Summary

The only sources of external flooding that could poten.ially impact Kewaunee are Lake Michigan and
intense precipitation.

5.2.3 Analysis

External flooding methodology involves the determination of the maximum possible flooding levels, and
the effect these flooding levels have on the plant. If the plant elevation precludes any flooding from
these maximum flooding levels, the analysis is complete; if the elevation is insufficient to preclude
flooding, further analysis is required.

A. Flooding from Lake Michigan

Provisions were made in the plant design to protect safety-related p'^nt structures and equipment from
flooding, waves, storms, and other phenomena generated in the lake.

According to U.S. Geological Survey figures from the Kewaunee USAR, the normal water datum of
Lake Michigan is 577.5 feet above mean sea level (MSL). The lowest recorded level of the lake was
575.4 feet above MSL in 1964; the highest recorded level was 582.5 feet above MSL in 1986. The
current (May 1994) lake level at the Kewaunee site is 579.9 feet above MSL. The lowest plant access
doors, the two screenhouse doors, are 586 feet above MSL. Even these doors, however, are 3.5 feet
above the highest recorded lake level. In the unlikely event that the lake level would rise above this
level, the plant would be protected by solid steel normally closed and locked doors that open toward
the outside and would therefore be pushed closed by th? flood waters. It is assumed here, as in the
internal flooding study, that these doors would remain intact. The next higher doors are at 605 feet
above MSL. 22.5 feet higher than the highest recorded lake level.

Although the Kewaunee site is well above the normal lake levels, external flooding from abnormal lake
levels is possible. Seiches are phenomena capable of producing large temporary deviations in lake waier
levels.
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Seiches are oscillations in the level of lakes and similar bodies of water caused by the passage of squall
lines across the body of water. In Lake Michigan, these squalls have their fronts oriented NE to SW
and are accompanied by an abrupt increase in barometric pressure and local high winds. There have
been a number of seiches recorded in the Great Lakes, the great majority of which were of only a few
inches amplitude and, therefore, of no consequence. A few, however, have caused considerable
flooding damage, and even loss of life. The most severe of the large seiches occurred on June 26, 1954
and caused water level increases of up to 10 feet at North Avenue in Chicago, Illinois. The greatest
level increase recorded on the lake's eastern shore was 6 feet at Michigan City, Indiana, according to
the Kewaunee USAR and the D. C. Cook USAR (Reference 21).

Seiches do not have the rapidity or damaging power of a wind-wave of equal height. Instead, the rise
of water is continuous over several minutes, and damage is primarily due to flooding.

Within the bounds of seiche-causing conditions, the most severe initiating meteorological condition may
be assumed to be a squall line traveling the entire lake from a direction west of northwest with a
progress velocity sufficient to match the natural oscillation mode of the lake's southern sub-basin and
producing a seiche front so shaped as to trap against the shore at the plant site.

The infrequency of seiches of significant size on Lake Michigan restricts to some degree the volume
of recorded data from which future seiche characteristics may be predicted. The great quantity of
information available concerning other large bodies of water, including measurements and observations
of actual seiches, the characteristics of the shoreline at the plant site, historical meteorological
conditions, computations based upon mathematical models, etc., confirm that no water level increase
of as much as 8 feet should ever be experienced at the plant site (Kewaunee and D. C. Cook USARs).
In conclusion, such an increase in water level is of no concern to plant safety since the screenhouse
doors would prevent water from entering the plant even if such a seiche would occur.

B. Flooding from Intense Precipitation

Precipitation flooding analysis consists of first determining the maximum amount of precipitation an area
can receive followed by an analysis of water removal for the area (i.e., runoff analysis).

The rain water concerning plant safety usually comes from local, convective type heavy rainstorms,
which are characterized by high rain intensity over a relatively short duration, normally less than an
hour (Reference 22).

Probable Maximum Precipitation

Rainfall frequency analysis is best performed using area-specific data from rain gauges or if no rain
gauge data is available then the results from nearby gauged sites can be meteorologically transferred
to the area in question.

One such frequency analysis performed on recorded point rainfall data at gauged stations and
generalized to ungauged stations is the U.S. National Weather Bureau Technical Paper No. 40
(Reference 23).
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However, because of the potential seriousness of external flooding induced nuclear plant failure, the use
of probable maximum precipitation (PMP) is usually recommended for plant design. The PMP is
defined in hte U.S. National Weather Services, NOAA Hydrometeorological Report No. 52 (Reference
25) as "the theoretically greatest depth of precipitation for a given duration that is physically possible
over a particular drainage area at a certain time of year". The derivation of the PMP estimate only
produces the theoretical maximum precipitation produced by the combination of reasonably conceivable
worst •'drometeorological conditions occurring concurrently; there is no frequency of occurrence
implied. Therefore, the PMP is useful only as a guide in plant flood prevention design. Since there
is no frequency implied by the PMP, the plant must be designed to withstand the possible flooding
effects from the PMP event.

PMP estimates for a 10 mi2 area about me Kewaunee site for durations from 0.^ to 24 hours are given
in Table 5-3, which is based on NOAA Hydrometeorological Report No. 52 and the Standard Handbook
for Civil Engineers (Reference 26). For comparison, Table 5-3 also contains the 100 year recurrence
interval extreme rainfall estimates calculated in the U.S. National Weather Bureau Technical Paper No.
40, and the PMP to 100 year recurrence extreme rainfall depth ratios.

Although the PMP estimates are all at least five times as great as the respective 100 year recurrence
depth for the same storm duration, the SRP Section 2.4.2 requires that plant designs satisfy the PMP
flooding criteria. Therefore, it should be demonstrated that safety-related equipment is not prone to
flooding from the probable maximum precipitation.
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Table 5-3: PMP and 100 Year Recurrence Rainfall Depths for Storms with Durations from
0.5 To 24 Hours

Duration
[hours]

0.5

1.0

2.0

3.0

6.0

12.0

24.0

•PMP Estimate
[inches]

10.0

13.0

18.0

20.0

23.0

27.0

29.0

••100 Year
Recurrence Depth

[inches]

1.8

2.3

2.7

3.0

35

4.2

5.0

•••PMP to 100
Year Depth Ratio

5.6

5.7

6.7

6.7

6.6

6.4

5.8

* PMP estimates based on '. "* square mile drainage area.

PMP estimates for: 0.5 and 1 hour durations from Reference 24

6, 12 and 24 hour durations from Reference 23

2 and 3 hour durations obtained from interpolation.

From Reference 20

This column underscores the conservatism of PMP criteria.
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As another comparison the results of average, minimum, and maximum annual precipitation for the

years 1971-1980 are provided in Table 5-4. These rates fall within the values used for the analysis.

Table 5-4: Precipitation*

Location

Kenosha

Milwaukee

Port
Washington

Manitowoc

Two Rivers

Kewaunee

Green Bay

Ten Year
Average (1971 -

1980)

32.92

33.39

30.24

30.25

30.20

30.35

29.36

Max Annual

46.12

40.74

37.34

36.08

34.6'

34.69

35.47

Year

1972

1978

1978

1978

1973

1977

1975

Min Annual

25.07

26.45

21.51

25.20

24,81

21.68

17.85

Year

1975

1971

1976

1976

1976

1976

1976

*Dau obuined from Wisconsin State Cli natologiaC and the National Oceanic and Atmospheric Administration

Runoff Analysis

The Standard Handbook for Civil Engineers describes a method to determine the volume of water from
a rainstorm that must be removed (i.e., v, .er that does not evapotranspire or seep into the ground).
The peak discharge runoff, Q, is defined in the "Rational Formula" as:

Q = CIA; where
Q = peak discharge (fWs)
C = runoff coefficient (% of rain that appears as direct runoff)
I = raii.iall intensity (in/hr)
A = drainage area (acres)

A value of 0.15 is used for the runoff coefficient, C, defined in the Handbook based on the soil in the
vicinity of the Kewaunee site.

From Table 5-3, the greatest hourly rainfall intensity (13.0 inches) occurs during a one-hour storm.
Since the Rational Formula is defined for an hourly rainfall intensity, the more intense half-hour storm
(10.0 in/half-hour) is rot used.
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As previously stated, the PMP estimates are based on a 10 mi2 area or 6400 acres (Note: Larger areas
tend to produce lower PMP values). However, realizing that water depth and not water volume is the
issue here, we will define the runoff depth rate, H, as:

H = Q/A = CIA/A = CI (in/hr)

Using the above values for "C" and "I," 0.15 and 13.0 inches/hour, the runoff depth, or height of
standing water left by the PMP storm that did not evapotranspire or seep into the soil is 2.1 in/hr (see
Appendix B for calculation).

For storms greater than one hour the following runoff depth rates are expected (see Appendix B for
calculation):

Duration of Storm Runoff Depth Rate
(hr) (in/hr)

2 1.4

3 1.0
6 0.6

12 0.3
24 0.2

The above results are expected since storm intensity tends to decay logarithmically with storm duration.
Figures 5-2 and 5-3 show this logarithmic decay for both PMP and 100 year recurrence estimates.

The Kewaunee freeboard protects the plant from rainfall-induced external floods up to 6 inches.
General runoff is toward the east to Lake Michigan. However, due to the immense size of Lake
Michigan and its normal water level (approximately 23 feet below the plant elevatic~) no flooding of
Lake Michigan from a combination of rain collection and runoff will ever endanger "^waunee.
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Figure 5-2: Rainfall PMP Estimates

Storm Duration (Hours)
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Figure 5-3: Rainstorm 100 Year Recurrence Depth
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5.2.4 Results, Recommendations, and Conclusions

In view of the low frequencies and maximum flood levels, as well as the plant elevation, the
topographical layout of the site, and the elevation of plant penetrations relative to safety-related
equipment, it is concluded that the contribution to plant risk from external flooding is greatly dominated
by other risk contributors.

An analysis was also performed to evaluate flooding based on probable maximum precipitation (PMP)
criteria. It is concluded that Kewaunee is not endangered by the flooding based on the PMP criteria.

In fact, in 1993 when flood levels across the Midwest were at all time highs, there were no problems
experienced at Kewaunee.

The external flooding protective measures and design features instituted at Kewaunee are consistent with
a highly safe plant design with very low risk contribution. Therefore, no design changes related to
external flooding prevention are currently recommended.

5.3 Transportation and Nearby Facility Accidents

This section examines transportation accidents including accidents from other industrial facilities near
the plant that may initiate a sequence leading to core damage. The potential transportation events
include those caused by aircraft, ship impact, roadway, and railroad accidents. Only nearby facility
accidents that have an impact on the core damage frequency are considered. This analysis made
extensive use of the control room habitability study performed in response to NUREG-0737 (Reference
33), which includes transportation and nearby facility accidents.

5.3.1 Transportation and Nearby Facility Accidents Source Screening

A. Nearby Facilities

The Kewaunee site is surrounded by sprawling farmland that does not contain any large industrial
facilities (chemical, etc.) (Reference 27). This was confirmed by plant walk-down, driving in the
vicinity of the plant, and by aerial photographs. Hence, accidents associated with nearby facilities do
not contribute to core damage frequency and are not evaluated further.

B. Ground Transportation

Kewaunee receives no hazardous materials via pipeline, air, railway, ship or barge. Furthermore, there
are no military installations, missile sites, or industrial facilities located beyond the Kewaunee site
boundary at which an accident might cause interaction with the plant affecting public health and safety.
Therefore, the only potential source of damage from off-site hazardous materials accidents is ground
transportation accidents via road or rail.

The nearest major highway, Interstate 43, is more than 10 miles from the plant. Even though other
roads are in the vicinity of the Kewaunee site, including Wisconsin State Highway 42, which crosses
the site exclusion area, the volume of chemicals in a single truck shipment is very small. The nearest
railway is approximately 10 miles from the plant.
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The results of the analyses performed in NUREG-7462 (Reference 28) are equations relating the
minimum standoff distance from an accident site to the hazardous material's equivalent TNT yield and
static wall capacity of the structures.

The minimum standoff distance R (feet), is predicted by:

R = fM(W x p;2)1 /3; where,

W = TNT equivalent yield (lbs) for solid explosives,

ps = static wall capacity (psi), and

f̂  = factor related to the permissible ductility /x as given by:

1.0

5.0

87
54
51

NUREG-2462 recommends that n be set to 3.0, therefore fp equals 54. For Kewaunee, pg is 3.0 psi,
which corresponds to the minimum static lateral load design capacity of walls within tornado zone I,
defined in Regulatory Guide 1.76 (Reference 29). Setting the distance to the constant R = 52,800 feet
(10.0 miles), which is a conservative estimate for the perpendicular distance from the Kewaunee site
to the railroad, the maximum TNT equivalent is found to be 8.413 billion pounds or about
4,207,000 tons.

The TNT equivalent for fuel-air mixtures is calculated from NUREG-2462 by the equation
W = 2WF

107; where, WF = wight of the hydrocarbon fuel (lbs). Using the above equation, the
maximum amount of hydrocarbon fuel at the standoff distance of 52,800 feet is about 811,507 tens.

Based on the quantity of the chemicals required to cause any significant risk at the plant, the railroad
and truck accidents pose no threat to Kewaunee.

C. Water Transportation

Due to the physical location of the Kewaunee buildings and structures, the only danger to the plant is
from run-aground ships or barges collapsing the circulating water intake structure and ultimately causing
flow obstruction of circulating water system intake lines. In the unlikely event of a loss of intake
structure the unit wou1' be shut down. However, the intake structure is designed so that flow can be
maintained to remove heat from the component cooling water system and other service water system
loads.

The circulating water inlet structure starts with three 22 foot diameter vertical inlet cones which
discharge through 6 foot diameter outlet pipes to the 10 foot diameter intake conduit. The cones are
located with their tops one foot above the lake bottom with approximately 15 feet of normal water depth
and approximately 1600 feet from shore. A steel grid with 12 inch square openings and a hinged
manway serves as a trash screen. The three cones are reduced to 6 foot diameter pipes which join at
the 10 foot diameter steel pipe. The 120 inch diameter intake conduit is buried a minimum of 3 feet
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below the lake floor to ensure the necessary depth to provide the minimum net positive suction head
(NPSH) for the circulating water pumps.

Two 30 inch auxiliary inlets in the to of the 120 inch intake pipe provide auxiliary supplies for service
water. The two auxiliary inlets are located 50 ft and 100 ft shoreward from the intake cones. Each
auxiliary inlet tee rises vertically to one foot above the lake bottom. Special screened cover plates are
suspended 12 inches above the intake openings to prevent the entrance of debris. Each auxiliary water
intake can supply in excess of 24,000 gpm. Spacing of the three inlet cones and the auxiliary inlets is
such that the largest lake barge cannot directly cover all water inlets.

Therefore, no shipping docks in the vicinity of the plant, and no ships come close to the plant. Only
small watercraft come close to the plant, and based on the elevation of the plant embankment adjoining
Lake Michigan, they can cause no damage to the plant. Since the plant decay neat load can be removed
by the service water system even if a shipping accident causes a loss of the circulating water system,
the only credible shipping accident affecting the Kewaunee site cannot cause further plant damage
leading to core damage or a radiological release. Therefore, an in-depth analysis is not required.

D. Air Transportation

The aircraft accident events that might initiate an accident sequence leading to core damage were
evaluated. All private, commercial, and military aircraft and flight paths are examined.

The effect of an aircraft of sufficient weight, traveling at sufficient speed, crashing at a nuclear power
plant site may result in physical damage such that a release of radioactive material from the reactor core
may result. Only physical damage to the plant is considered because aircraft carry insufficient
hazardous material.

The NRC SRP identifies acceptance criteria for siring nuclear power plants near airports and/or airways.
The probability of an aircraft accident resulting in radiological consequences greater than 10 CFR Part
100 (Reference 30) exposure guidelines is considered ic be less than 1E-07 per year if the plant meets
the criteria listed below:

(a) The plant-to-airport distance D is between S and 10 statute miles, and the projected
annual number of operations is less than 500 D2, or the plant-to-airport distance D is
greater than 10 statute miles, and the projected annual number of operations is less than
1000 D2.

(b) The plant is at least 5 statute miles from the edge of military training routes, including
low-level training routes, except for those associated with a usage greater than
1000 flights per year, or where activities (such as practice bombing) may create an
unusual stress situation.

(c) The plant is at least 2 statute miles beyond the nearest edge of a federal airway, holding
pattern, or approach pattern.

If the above proximity criteria are not met, or if sufficiently hazardous military activities are identified
(see item b above), a detailed review of aircraft hazards must be performed.
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The Federal Aviation Administration (FAA), in compiling airport use statistics, defines an aircraft
operation as the airborne movement of aircraft in controlled or noncontrolled airport terminal areas and
about given enroute fixes or at other points where counts can be made. There are two types of
operations - local and itinerant. These are defined in the FAA Statistical Handbook of Aviation
(Reference 31). Local operations are performed by aircraft that: (1) operate in the local traffic pattern
or within sight of the airport, (2) are known to be departing for, or arriving from, flight in local
practice areas within a 20 mile radius of the airport, and (3) execute simulated instrument approaches
or low passes at the airport. Itinerant operations are all aircraft operations other than local operations.

Although the FAA defines local aircraft operations as those within a 20 mile radius of an airport, a 25
mile radius about the Kewaunee site is used for conservatism. This extra five miles will in fact,
increase the area reviewed (252/2O2 = 1.56) by more than 50 percent.

Table 5-5 contains the names, distances and approximate number of operations per year of all airports
within a 25 mile radius surrounding the Kewaunee site.

Table 5-5: Aircraft Accident Acceptance Criteria Calculations & Comparisons

Facility

Austin Straubel
Airport

Manitowoc
County Airport

Military
(Restricted
Area)
R-6903

Minnow MO A:
Military
Operations Area

Distance to
Kewaunee

Nuclear Plant -
D

(statute miles)

25

17

17

10

•No. of
Operations per

Year - N

125,000

22,000

145

35

••Number-
Distance

Criterion —
C

625,000

289,000

289,000

50,000

•••Acceptance
Criterion Met?

(Yes or No)

Yes

Yes

Yes

Yes

No. of Operations per Year data found in Appendix C

Number-Distance Criterion is calculated by:

C = 500 * D2 for D < 10 statue miles, and

C = 1000 * D2 for D > 10 statute mUes.

Acceptance criteria met if: N < C.
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Using the criterion in (a) above, the probability of radiological consequences greater than 10 CFR Part
100 exposure guidelines from aircraft operations associated with those airports Usted in Table 5-5 is
considered less than 1E-07 per year (See Appendix C for data and calculations).

The nearest military training route is more than 5 miles from the Kewaunee site (Refen ...e 32 and
Appendix C). However, to add conservatism, all military airports within 25 miles from the plant were
considered in the analysis. Therefore, criterion (b) concerning military training routes is satisfied, and
again probability of exceedance of the radiological exposure guidelines set in 10 CFR Part 100 is
considered less than 1E-07.

The distances from the Kewaunee site of local airports preclude danger from aircraft in approach or
holding patterns over the airports.

5.3.2 Screening Summary

Based on the screening analysis performed in Section 5.3.1, railroad, roadways, shipping, and nearby
facility accidents do not pose any significant threat to the safety of Kewaunee. Using the screening
criteria found in the SRP it is determined that commercial and military flight cause no relevant safety
hazard to the plant.

5.3.3 Analysis

The methodology used to determine the core damage frequency from in-flight crashes begins by first
determining the frequency of an in-flight crash into the "effective plant area" for all types of aircraft
using the flight path in question.

The total core damage frequency from in-flight crashes is the sum of all the individual core damage
frequencies for all types of aircraft.

A core damage frequency less than 1E-07 per year precludes further analysis; otherwise, a more
detailed plant specific analysis is required.

5.3.4 Results, Recommendations and Conclusions

Based on the location of Kewaunee with respect to the major roads, rail transportation, air traffic and
nearby industrial facilities, there is no threat to the plant safety from any of these sources.

Unless flight patterns change, the air or ground traffic significantly increases, or any new industrial
facility is opened in the vicinity of the plant, no plant modifications are recommended due to these
events.
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5.4 Hazardous Materials

This analysis began with a review of the 1989 Updated Control Room Habitability Report
(Reference 34). This report was the result of a study performed in response to NUREG-0737 and
includes an assessment of hazardous materials on-site as well as off-site.

A plant walkdown and a review of plant records was performed to verify that the control room
habitability study assumptions were still valid. It was determined that the results and conclusions stated
in the study are still valid, and that there is no threat to control room personnel from hazardous spills
or releases.

The analysis was further expanded to consider the effects of a release of hazardous materials on safety-
related equipment or the local operation of plant systems during emergencies. It was determined that
a release of hazardous material would have no effect on safety related equipment, and furthermore, no
hazardous materials were located near safety-related equipment. It was further determined that there
are no credible hazardous material releases that would prevent an operator from locally operating
equipment during plant emergencies.
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related equipment or the local operation of plant systems during emergencies. It was detennined that
a release of hazardous material would have no effect on safety related equipment, and furthennore, Of)

hazardous materials were located near safety-related equipment. It was further detennined that the~
are no credible hazardous material releases that would prevent an operator from locally operating plant
equipment during plant emergencies.
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APPENDIX A: Wind Data
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STATION DATA AND RETURN PERIOD VALUES

This attachment provides ihe annual extreme wind data, anemometer data and selected return period
values. The following is a description of the information provided:

1. STATION NAME - Includes 3-letter station identifier and 5-digit identification number where
applicable.

2. EXPOSURE TYPE - WBO zo = .7
WBO** zo = .4
WBO* zo = .05
APT zo = .05

3. PERIOD OF RECORD - 1887 - 1988

4. LATITUDE. LONGITUDE - In degrees-minutes.

5. MEASURED SPEED - Uncorrected speed extracted from register charts. An "E" preceding
indicates estimated speeds. MISSING is self-explanatory.

6. TRUE SPEED - Measured speed corrected to true using appropriate tables for each anemometer
type (Item 11).

7 SPEED AT STANDARD HEIGHT - Speed standardized to 10 meters (WBO*. WBO**. APT)
or 30 meters (WBO) using appropriate roughness lengths.

8. DIRECTION - To eight compass points. UNK indicates unknown directions.

9. ANEM TYPE - 4c = 4 cup anemometer

4c-b = 4 cup beaded anemometer
4c-x = 4 cup experimental anemometer
3c = 3 cup anemometer

10. ANEM HT - Numbers indicate height of the instrument above ground level. Preceding "E"
indicates an estimated height based on:

a. The first known instrument height and assuming this height existed from the beginning of
the period or record, or

b. A 50-foot elevation for locations with no available daia. Most nonurban sites were
instrumented at approximately this height early in their record history.
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Following "R" indicates instrument mast is roof mounted. Following "G" indicates
instrument mast is ground mounted.

11. REMARKS - Consecutive numbers for each year necessitating remarks with self-explanatory
notes listed after the data set.
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GREEN BAY,
WBAN #14831

Date

10/12/1887
08/08/1888
11/28/1889
03/28/1890
07/13/1891
04/02/1892
02/19/1893
05/18/1894
09/22/1895
05/17/1896
04/18/1897
07/19/1898
06/04/1899
07/07/1900
03/03/1901
07/30/1902
07/01/1903
04/15/1904
10/19/1905
11/21/1906
03/19/1907
06/22/1908
04/07/1909
04/23/1910
05/01/W11
04/16/1912
11/09/1913
06/24/1914
09/08/1915
05/08/1916
01/21/1917
03/09/1918
04/07/1919
12/14/1920
02/16/1921
07/30/1922

WISCONSIN

Measured
Speed

60

45
60
60

60
60
60

60

56
50
40

50
42
50

46
52
67

75
60
58

60
66
70

66
76
60

60
60
60
64

60
72
66
67
60
72

WBO

True
Speed

47

36
47
47

47
47
47

47

44
40
32
40
34
40
37
41
52

58
47

46
47

51
54

51
59
48

47
47
47

50
47
56
51

52
47
56

Zo

Speed at
Standard

Ht
(30 M)

73

36

73
73

73
73
73

73
69
62
50

62
53
62

58
64
81

91
73
72

73

80
84

80
69
55
55
55
55
59

55
66
60

61
55
66

Direction

SW

SW

N

N
SW

w
N

N
SW
SW
SW

SW
SW

s
SW
NW
NW

NE
NE
N

NW

W
NW

N
N

SW
N

SW
SW

w
N

NE
NE
W

SW
NW

1887-1948 44 31

Anem
Type

4c
M

H

n

n

n

t i

tt

i t

n

H

H

t t

ft

Tf

11

II

If

II

II

tl

n

t i

II

M

II

It

II

t t

t l

t l

II

t t

tt

••

t r

Anem
Ht Remarks

57R
H

I t

1t

n

n

n

tt

tt

it

n

V

II

n

tt

n

n

tt

tt

i t

•t

i t

t t

i t

123R
H

11

I t

tt

t l

<t

11

If

It

••

88 01
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Date

03/12/1923
03/29/1924
04/18/1925
04/24/1926
06/09/1927
04/13/1928
04/01/1929
05/01/1930
03/28/1931
05/16/1932
03/19/1933
06/23/1934
09/25/1935
08/15/1936
04/21/1937
08/16/1938
02/10/1939
11/11/1940
08/29/1941
01/01/1942
05/16/1943
08/15/1944
04/05/1945
11/21/1946
01/30/1947
02/19/1948

Measured
Speed

64

56
48
58
50

46
51
42

60
58
62
62
62
70
56
60
60
70
58
58
44
60
57
45
44
48

True
Speed

50
44
38
46
40

43
48
49

56
46
49

49
49
54
44

47
47
54

46
46
42
56
53
42
42
45

Speed at
Stand? ~

Ht

59
52
45
54
47

50
56
57

66
54
57
57
57
63
52
55
55
63

54
54
49
66
62
60
60
65

Direction

N
NE
NE
N
S

NE
NE
W

NE
W
NE
W

sw
NW

NE

NE
SW

s
NW
N

SW

sw
s

SW
NE
SW

Anem Anem
Type Ht Remarks

M M

n tf

it tt

M tt

tt it

3c
H n

tf H

N M

4c
H n

K ff

tt M

n

H H

n N

tt M

tf If

n ft

M H

3c
H n

n H

30R 1.
tf n "

It 11 1)

1. Standardized to 30 M using Zo = .05 due to exposure at temporary location.
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Probability
.50
.80
.90
.95
.96
.98
.99
.995
.998
.999

Return Period
(years)

2
5

10
20
25
50

100
200
500
1000

30 M Wind Speed (tnph)
Type I Distribution

61
69
73
78
79
84
89
93
99

103
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GREEN BAY,
WBAN #14898

Date
10/10/1949
05/05/1950
03/03/1951
04/13/1952
06/04/1953
03/25/1954
11/16/1955
07/01/1956
07/29/1957
11/18/1958
07/08/1959
04/11/1960
10/11/1961
11/20/1962
04/03/1963
04/13/1964
06/20/1965
10/22/1966
05/18/1967
05/08/1968
08/13/1969
06/17/1970
02/27/1971
01/25/1972
0 "09/1973

<: 1/1974
01/11/1975
06/15/1976
03/29/1977
01/26/1978
04/05/1979

WISCONSIN

Measured
Speed

72
96
70
61
80
65
73
68
76
64
52
60

55
50
54
64
48
42
52
58
39
65
54

45
50
38
64

45
54
50

43

(GRB) APT

True
Speed

66
88
65
57
73
60
67
63
70
59
49
56
51
47
50
59
45
40
49

54
37
60
50
42
47

36
59
42
50
47

41

Speed at
Standard

Ht
(30 M)

62
83
61
54
69
57

63
60
66
56
46
53
48
51
55
65
49
44
54
59
41
66
55
46
51
39
65
46
55
51

45

Zo=.05

Direction
SW
SW
W
NE
SW
SW

w
NW

NE
SW
SW

w
SW

s
SW

SW

w
SW
SW

SW

s
w

SW

w
NE

s
SW
SW
SW
NW

N

1949-1979 44 29

Anem Anem
Type Ht Remarks

3c 47R
« H

tt n

tt N

H tt

n tt

n tt

tt H

n n

tt M

N tt

H It

H tt

20G
N tt

n «

It H

tt n

tt n

ft n

n n

it it

n n

it n

H n

tt it

it n

tt H

tt H

It H

11 H
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.50

.80

.90

.95

.96

.98

.99
.995
.998
.999

2
5

10
20
25
50

100
200
500
1000

Return Period 10 M Wind Speed (mph)
Probability (years) Type I Distribution

54
62
67
72
73
78
83
88
94
99

The data for the years 1980 through 1988 was obtained from the National Oceanic and

Atmospheric Administration (NOAA) annual summaries.

Green Bay, Wisconsin

Table - Wind Speeds 1980 - 1988

Date

05/30/80

08/06/81

04/03/82

02/02/83

12/16/84

08/06/85

07/27/86

07/09/87

07/09/88

*Maximum Gust Wind Speed

Measured Speed

40

39

48

45

52*

53*

44*

46*

56*

Direction

SW

SW

NW

NE

NW

W

NW

SW

NW
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APPENDIX B: Derivation Of Depth Rate
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DERIVATION OF DEPTH RATE OF RUNOFF FOLLOWING
A ONE HOUR PMP STORM

Q = CIA, where

Q = peak coefficient (ft3 /s)
C = runoff coefficient (ft3 hr)/(acre in s)
I = rainfall intensity (in/hr), and
A = drainage area (acres)

If C = 0.15,1 = 13.0 and A = 6400 acres, then Q = 12,480 ft3 /s, or 44,928,000 ftVhr spread over
the 10 square miles drainage basin.

The average depth rate of runoff over the basin, H, would be:

H = 44,928,000/(10 X 528O2)
= 1.9 in/hour

Note: The definition of "C" is such that it also equals the % of rain that appears as direct runoff;
therefore, we can also say:

H = CI, then

H = 0.15 x 13.0 in/hr = 1.9 in/hr
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DERIVATION OF DEPTH RATE OF RUNOFF FOR
PMP STORMS OF VARIOUS DURATIONS

If C = 0.15, andH = IC;

Duration
(Hrs)

0.5

1.0

2.0

3.0

6.0

12.0

24.0

PMP Estimate
(In)

10.0

13.0

18.0

20.0

23.0

27.0

29.0

Hourly Intensity
(in/hr)

20.0

13.0

9.0

6.7

3.8

2.3

1.2

(in/hr)

3.0

1.9

1.4 !

1.0

0.6

0.3

0.2

Note that the 0.5 PMP storm has a greater value for Have than the one hour PMP storm, i.e., 3.0 in/hr

> 1.9 in/hr. However, the rainfall intensity associated with the 0.5 hour PMP storm does not persist

the full one hour. The maximum height for the 0.5 hour PMP storm is 3.0 in/hr X 0.5 hr = 1.7

inches.

Note also that the depth rate of runoff is called Hmve since these storms are not of one hour duration and

the Rational Formula is defined for hourly rainfall intensities. Recall that the brunt of the storm usually

occurs in the first few hours.
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APPENDIX C: Air Traffic DaU
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Kewaunee site Location 9,1° - 32744° - 20'

A. Austin Straubel Airport - Green Bay

1. 25 statute miles NW of plant by air

2. Rick Remeiy - Austin Staubel - Operations

Airways are 8 miles wide

Flights that could have impact on plant

IFR flights = 100/day J106 (114°)

VFR flights = 10/day V26-55 (115°)

3. 125,000 operations/year

4. Phone: (414)431-5751

B. Door Co. Cherryland Airport - Sturgeon Bay

1. 36 statute miles NE of plant by air

2. Travel is N&S along saoreline, traffic expected during summer months

3. Phone: (414) 743-6952

4. = 50 operations/day during June, July and August - = 1/4 to 1/3 are N-S bound

C. Manitowoc Co. Airport - Manitowoc

1. 17 statue miles SW of plant by air

2. 22,000 operations/year for private and industrial. (No commercial flights into or out of

the Manitowoc Airport from Manitowoc operations.)

3. Phone: (414) 683-4594

D. Military Training Flights

1. Nearest military training flight path is 27 statue miles NE of plant out over Lake

Michigan. (IR609-610).
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2. Military (Restricted area) R-6903

• 17 miles from plant near Mamtowoc

• Altitude - (surface to 45,000 ft)

• 145 operations/year = 47 total hours during 25 days [(608) 427-1445]

3. Minnow MOA (Military Ops area) = 10 miles SE of plant. Altitude = 10,000 to 18,000

ft., 35 operations/year

4. Phone: (608)427-1445

E. Ephraim-Fish Creek

1. 50 miles from plant in Door County

2. Travel is N-S along shore line; traffic is expected during summer months

3. Phone: (414) 854-9711 - No estimates could be given
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8. Summary and Conclusions
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6. Licensee Participation and Internal Review Team

6.1 DPEEE Program Organization

Wisconsin Public Service Corporation (WPSC) has committed substantial personnel power
financial resources to its Individual Plant Examination for External Events (IPEEE) program.
Due to the magnitude of the Kewaunee Nuclear Plant IPEEE Program, WPSC engaged the
services of consultants (namely Westinghouse, J. R. Benjamin and Associates, and Stevenson
and Associates) to support and direct efforts on the IPEEE. WPSC created a Kewaunee IPEEE
team from the interval events PRA teair which effectively used its personnel resources and
provided WPSC with complete control and involvement in the IPEEE analyses. In the
organizational structure, contractor personnel provided the overall task leadership while both the
contractor and the WPSC team jointly performed all the analyses. Interactions between WPSC
personnel and the contractor were conducted on a continual basis to resolve issues and
incorporate plant specific knowledge. In addition to the IPEEE personnel, other WPSC
engineering and support staff provided design and operational information, as well as internal
review.

WPSC established an IPEEE Project Manager who was responsible for the overall performance
of the IPE project and served as the primary point of contact for the Kewaunee IPEEE. For the
Kewaunee IPEEE, an Independent Review Team of WPSC middle level management actively
reviewed all results and insights.

The WPSC IPEEE team members were t uined and involved in all aspects of the IPEEE project.
This included taking part in the IPEEE plant walkdowns, becoming familiar wiu analyses
performed by consultants, and authoring/reviewing sections of the various IPEEE analyses.

The IPEEE project was directed by Westinghousc and supported by WPSC in the Kewaunee
IPEEE project with a core of experienced IPEEE personnel, led by a Project Coordinator. The
Project Coordinator was responsible to the Project Manager for coordinating project activities
and maintaining the project schedule. The Project Coordinator was the primary interface
between the contractor personnel and the WPSC IPEEE Project Manager.

A task-by-task participation of the WPSC IPEEE team engineers in the development of the
Kewaunee IPEEE is presented in Section 2.3 of this report.

6.2 Composition of Independent Review Team

Although the Kewaunee IPEEE program satisfied the requirements of 10 CFR 50, Appendix B,
an additional Independent Review Team was organized to review the various IPEEE analyses.
This team generally consisted of middle level managers from applicable engineering and
operations organizations as indicated in Table 6-1. The team conducted reviews and commented
on all aspects of the IPEEE analyses.

6-3

Enclosure - Q&A to Attachment 1 Volume 05 (Section 3.0) Page 380 of 415



6.3 Areas of Review and Major Comments

All areas of the IPEEE were subject to independent review through either the ID CFR 50,
Appendix B process or through consultant support. WPSC engineers were directly involved in
a majority of the analysis or review tasks associated with the EPEEE. This approach assured
WPSC's involvement in the TPF.FR. Although consultants did solely develop and review certain
inputs to the IPEEE, WPSC engineers became familiar with these efforts and ensured that the
IPEEE properly employed these inputs.

6.4 Resolution of Comments

All comments were formally documented and resolved. Any resolution items were dispositioned
through immediate changes to the IPF.F.E models if the effects were anticipated to be significant
to the results.
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TABLE 6-1

INDEPENDENT REVIEW TEAM COMPOSITION

Title

Nuclear Engineer (SQUG)

Asst. to Licensing Superintendent

Safety Systems Inspection Supervisor

Quality Assurance Auditor

Shift Supervisor

Risk Assessment Engineering
Supervisor 3

Risk Assessment Supervisor l

Senior Risk Assessment Engineer 2

Shift Supervisor

Structural Engineer - Nuclear

EPEEE Area Reviewed

Seismic PRA

All

Seismic PRA

Fire PRA*

Fire PRA

All

Fire PRA

Seismic PRA
Other External Events

Seismic PRA

Seismic PRA

* Had recently assumed new position. Formerly Fire Protection Operations Supervisor.

1 Responsible for SPRA and Other External Events Analyses

2 Responsible for Fire PRA Analysis

3IPEEE Project Manager
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7. Plant Improvements and Unique Safety Features

7.1 Level 1 Unique Safety Features

Based on performance of the Level 1 PRA analysis, several features of the Kewaunec design
have been identified that reduce the likelihood of core damage. These include:

• High head safety injection pumps deliver flow if Reactor Coolant System pressure is less
than 2200 psig, which is significantly higher than typical. Westinghouse plants designated
as low pressure plants.

• Containment sump recirculation can be aligned to the high bead safety injection, low
head safety injection and containment spray pumps from the control room.

• Three auxiliary feedwater (AFW) pumps (two motor-driven and one turbine driven for
diversity), which are independent of external cooling water systems as the pumps are
cooled by the fluid being pumped. The Service Water System serves as a backup suction
supply to the three AFW pumps.

• Separate eight hour batteries for safeguards and non-safeguards equipment.

• Four safety-related service water pumps for a single unit site.

• The Chemical Volume and Control System has three positive displacement charging
pumps which are independent of cooling water systems. One of the pumps is driven by
a variable speed DC motor for speed control and is not dependent on instrument air for
attaining maximum pump output. Two charging pumps have four hour air supply for
speed control. All pumps are capable of being powered by an emergency diesel. Two
of the pumps nave an alternate AC diesel generator to supply power.

• Two independent methods for maintaining reactor coolant pump seal integrity, seal
injection from the charging pumps and thermal barrier cooling via the Component
Cooling Water System.

7.2 Level 2 Unique Safety Features

Based on performance of the Level 2 PRA analysis, several features of the Kewaunee design
have been identified that reduce the likelihood of containment failure.

The first of these features is the Kewaunee containment heat removal capability. The plant is
designed with four containment fan cooling units (FCUs) and two internal containment spray
(ICS) trains. Only one FCU or ICS train is needed to preclude containment failure on
overpressure. The FCU discharge piping is at high enough elevation to preclude the discharge
from being submerged following a loss of coolant accident and refueling water storage tank
(RWST) injection.
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The Kewaunee containment free volume is such tha* complete oxidation of the fuel cladding does
not produce enough hydrogen to challenge the containment structure. The open design promotes
good communication between compartments, precluding hydrogen pocketing.

The geometry of the ca' ity and instrument tunnel is such that deentrainment of debris following
high pressure melt ejections will occur, precluding direct containment heating (DCH) as a
concern. The cavity floor is large enough to allow the debris to spread into a thin layer,
allowing coolability through an ablated vessel. This minimizes the likelihood of non-volatile
Fission product release.

In general the containment design is capable of handling severe accidents. The conservative
95% confidence containment ultimate pressure is 2.7 times the design pressure. The
containment penetrations are capable of withstanding high temperature conditions for extended
periods of time. These safety features, inherent in the design of containment, allow the
containment structure to respond to severe accidents.

7.3 Plant Improvements

No major plant changes have been deemed necessary based on the results of the Kewaunee
IPEEE. Some equipment outliers were identified during both the seismic IPEEE/USI A-4t> and
the evaluation of relay chatter walkdowns. Table 7-1 lists the walkdown findings including the
specific resolutions and schedules for completion.

Kewaunee is classified as a focused-scope plant for the purposes of performing relay chatter
evaluation. Since the plant is included in the USI A-46 program, relays were evaluated in
accordance with Section 6 of the GDP. A focused scope plant that is an USI A-46 plant thus
needs only to conduct a "bad actor" relay review if such bad actors were found in the USI A-46
scope of review.

The USI A-46 review found 12 installations of the Westinghouse, Model SC relay in the 4160V
switchgear. (Relays in Breakers 502 to 508 and 604 to 609.) The scope of the bad actor review
was expanded to include the IPEEE equipment with no additional bad actor relays identified.

WPSC initiated Engineering Support Request (ESR) 94-005 to consider outright replacement of
the 12 Westinghouse relays, or alternatively, a reworking of the system circuitry to exclude the
Westinghouse relays once emergency AC power has initiated. As such, further consideration
of the relay capacities in the SPRA model is not required. Details of the recommended solutions
will be provided at a later date in the USI A-46 subtnittal.
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EQUIPMENT
DESCRIPTION

Motor Control Centers
MCC52F &
MCC52FEXT.

Diesel Generator
Excitation & Control
Cabinets DR101 &
DR111.

Station Service
Transformers 51, 52, 61
&62 .

Relay Racks RR186 &
RR187.

Reactor Trip Breaker
Cabinet RD106.

Table 7-1
EQUIPMENT OUTLIERS

SEISMIC WALKDOWN RESULTS

FINDING

Adjacent MCC's not bolted
together, which may pose an
interaction hazard based on
relay chatter concerns.

Several fasteners on cast-in-
place anchors were found
missing. An overhead
emergency light posed an
interaction hazard to DR101.

Transformer cabinets were
found anchored to the floor
with friction clips, which are
considered undesirable
according to USI A-46
walkdown guidelines.

The relay racks are not
bolted to adjacent panels,
which may pose an
interaction hazard based on
relay chatter concerns.

Several anchor bolts which
connect cabinet to embedded
channel were found missing.

RESOLUTION

Cabinet displacements during
a design basis seismic event
were determined. The
evaluation concluded that the
cabinets will not impact.

Missing fasteners were
installed during the 1992
refueling outage and a
restraint was installed on the
emergency light during 1993
refueling outage.

A design change was initiated
to have the transformer
cabinet bases welded to
embedded floor channels.
Transformers 51 and 52 were
modified during the 1994
refueling outage.
Transformers 61 and 62 are
scheduled for modification
during a later refueling
outage.

An engineering support
request was initiated to have
the racks bolted together to
eliminate the concern. A
schedule for completion has
not been determined.

A design change was initiated
to have the cabinet sections
welded to the embedded
channel in lieu of installing
bolts. Work was completed
during the 1993 refueling
outage.
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Table 7-1
EQUIPMENT OUTLIERS

SEISMIC WALKDOWN RESULTS

EQUIPMENT
DESCRIPTION

SI Pump B Suction
Isolation Valve SI5B.

Main Steam Header A
Controlled Relief Valve
SD3A.

SI Pump Makeup Valve
SI101B to Accumulator.

Aux Feedwater Pump
Lube Oil Pressure
Switches 16016, 16019
& 16085.

Flux Mapping Transfer
Cart
(GI-131 Issue).

Overhead Fluorescent
Lights.

Emergency Lights.

FINDING

One leg of a Unlstrut frame
is within 1/2" of the valve
motor, which may present an
interaction hazard.

Valve actuator and yoke are
independently braced.

Actuator and yoke are
independently braced.

All three switches identified
as Mercoids, which are
considered outliers for the
USI A-46 program.

Two concerns identified;
(1) lateral restraints for the
10-path assembly frame were
never installed, and
(2) chain hoist on overhead
rail identified as a possible
interaction hazard to 10-path
assembly.

Generic problem throughout
safety-related areas of the
plant. S-hooks on the chains
supporting the lights are not
closed, presenting a possible
interaction hazard to
equipment below.

Some of the lights were
found to not have seismic
restraints installed,
presenting a possible
interaction hazard to
equipment below.

RESOLUTION

IE Bulletin 79-14 pipe stress
evaluation determined that
displacement of the pipe and
valve is approximately 1/8".
Issue considered resolved.

An analysis was performed to
qualify support configuration
as-is.

An analysis was performed to
qualify support configuration
as-is.

A design modification was
previously initiated to have
the switches replaced for other
reasons. Modification
completed in 1993.

It was determined by analysis
that lateral restraints are not
required to support 10-path
assembly under seismic loads.
Administrative controls were
implemented to restrain hoist
at the fixed end of crane rail
when not in use.

A plant walkdown was
conducted during the 1994
refueling outage to pinch the
S-hooks closed.

Lights and battery unifi
strapped to supports as
required during 1994 refueling
outage.
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Table 7-1
EQUIPMENT OUTLIERS

SEISMIC WALKDOWN RESULTS

EQUIPMENT
DESCRIPTION

480V Switchgear Bus
62.

Control Room Ceiling.

Control Room Vertical
Panel C.

All Equipment

FINDING

An empty spare breaker
cabinet was used for parts
storage, presenting a possible
interaction hazard on the
basis of relay chatter
concerns.

Aluminum ceiling diffuser
panels were considered as a
possible hazard to operators
if the diffusers were to
dislodge from T-bar
supports.

Rear doors on panel could
not be latched shut due to
interference with cables that
extend from rear of cabinet.
Unlatched doors present
possible interaction hazard
on basis of relay chatter.

Possible interaction hazards
due to loose or unrestrained
portable equipment.

RESOLUTION

Maintenance department
notified of problem. Spare
parts were removed and all
other spare breaker cabinets
were inspected for similar
problems during 1993
refueling outage.

An engineering support
request was initiated to have
the diffuser panels tie-wrapped
to the T-bar supports. A
schedule for completion has
not been determined.

It was determined that the
cables were temporarily in
place to support radiation
monitoring modifications.
Doors could not impact with
cabinet because of cable
interference. Operations
department agreed to latch
doors shut following
completion of work during
1994 refueling outage.

Plant procedure GNP 1.31.1
drafted to provide guidelines
for control of portable
equipment. Full
implementation occurred June
1, 1994.
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8. Summary and Conclusion*

WPSC has performed a complete IPEEE including all credible external events at Kewaunee.
This study was performed using a seismic and fire PRA with a fault tree linking methodology
and a screening approach for other external events that meets the intent of NUREG-1407. The
Kewaunee IPEEE documents the computer models and the results of the analysis that together
comply with 10 CFR SO, Appendix B. While contract personnel were used for the Kewaunee
IPEEE, WPSC personnel were involved in every aspect of this analysis inrough either detailed
review of contract work or actual performance of the analysis. The agreement with the
contractor includes a complete transfer of technology upon their completion of services. This
technology transfer allows WPSC to update the Kewaunee IPEEE in-house with minimal
additional contract work.

It is the intention of WPSC to use the Kewaunee IPEEE as a decision-making tool in many
aspects of engineering support and plant operations. Since the IPEEE is a highly technical
document and uncertainties do exist in the analysis, the use and interpretation of IPEEE results
and conclusions is currently limited to those individuals who have been intimately involved with
its development. This approach avoids the problems that might arise from misinterpretation of
the study.

Seismic

The seismic portion of the IPEEE is a Level 1 effort with both a qualitative and quantitative
containment performance analysis, using a seismic PRA (SPRA) approach using guidance
described in NUREG/CR-4840, "Procedures for the External Event Core Damage Frequency
Analysis for NUREG-1150." In keeping with the requirements of NUREG-1407, both Electric
Power Research Institute (EPRI) seismic hazard curves and hazard curves developed by the
Lawrence Livermore National Laboratory (LLNL) are used in the analysis. Plant walkdowns
provided field information for the component fragility analysis.

Seismic Core Damage Summary

In general, no significant seismic concerns were discovered during the seismic IPEEE. The core
damage frequency based upon the EPRI Kewaunee site-specific seismic hazard curve is 1.10E-
05/year, whereas core damage frequency based upon the 1993 LLNL seismic hazard curve is
1.15E-O5/year. Rankings of the dominant contributors to seismic core damage frequency remain
the same regardless of the seismic hazard curve. Approximately 76 percent of the CDF is
contributed by peak ground acceleration (PGA) values in the range 0.25g to 0.65g.

8-1
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Seismic Containment Performance Summary

As part of the seismic containment walkdowns, containment mechanical penetrations and the
containment isolation valves were analyzed for the ability to withstand seismic events. The
penetrations and isolation valves form both inside and outside of containment were analyzed.
Based upon these plant walkdowns, no significant seismic hazards were found to exist and it was
determined that these components possess a high capability to withstand seismic events.

The seismic containment failure frequency is 6.24E-06 which is about the same as the
containment failure frequency due to internal events (8.O3E-O6). The seismic containment
failure frequency is 57 % of the seismic core damage frequency. The containment failure median
capacity and HCLPF for Kewaunee are 0.51 and 0 30g PGA, respectively. The median capacity
is about four times the SSE and the HCLPF is two and a half times the SSE. The HCLPF is
based on an evaluation of the seismic containment systems model that includes both random and
seismic failures. No additional Level 2 vulnerabilities were discovered.

The results of the evaluations performed indicated that the containment as well as the systems
designed to ensure containment integrity are seismically sound and no vulnerabilities could be
identified.

Relay Chatter Issue

The relay chatter issue involved interfacing with the USI A-46, "Verification of Seismic
Adequacy of Equipment in Operating Plants" program at Kewaunee. USI A-46 "bad actors"
relays identified as part of the USI A-46 program were aiso found within systems modeled for
the SPRA. Plans have been developed to replace USI A-46 bad actor relays at Kewaunee that
affect operability of safety-related equipment.

Fire

The internal fires analysis of the IPEEE is performed for Kewaunee using a Level 1 PRA and
a qualitative and quantitative containment performance evaluation. A screening study based on
the plant walkdowns and the EPRI Fire-induced Vulnerability Examination (FIVE) Methodology
is used to screen out the less important fire areas, while a full PRA is performed for the
remaining areas. This analysis is a new fire PRA and follows the guidance identified in
NUREG-1407. The deficiencies of past fire PRAs identified in NUREG/CR-5088 "Fire Risk
Scoping Study" are addressed in the Kewaunee Fire PRA. The Westinghouse WLENK code is
used for fault tree and core melt quantification.

8-2
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Fire Core Damage Summary

In general, no significant fire concerns were discovered in the Fire PRA. The core damage
frequency due to fire is 9.8E-05/year. This is dominated by fires in the A and B auxiliary
feedwater (AFW) pump rooms, whics contribute 84% to the total fire core melt frequency.
These areas each contain cabling for on? train of safe shutdown equipment and cabling for
numerous non-safety related equipment, :uch as transformers supplying offsite power.
Kewaunee meets all the requirements of 10 CFR 50, Appendix R, (other than exemptions
approved by the NRC) and an additional equipment failure or human error in addition to the fire
is necessary for core melt to occur.

Fire Human Error Summary

Due to manual actions necessary to respond to a fire, human error is an important contributor
to fire core damage frequency, contributing 56% (based on Fussel Vesely importance) to the fire
core damage frequency. Of these, the largest contributor is failure to locally establish power
to the dedicated (A) train of safe shutdown equipment, contributing 17% to the fire core damage
frequency.

Fire Containment Performance Summary

Due to the robust design of Kewaunee's large dry containment, no containment failure due to
overpressurization are produced by any fire-initiated core damage sequence within the 48 hour
containment mission time. The containment failure frequency of 3.64E-05/year is due
exclusively to failure to isolate containment. No additional containment failure modes unique
to internai fires were identified.

High Winds, Floods, and Others

This analysis examines all credible external events other than seismic events and internal fires.
Specifically examined in the other external events analysis are external flooding, aircraft
accidents, severe winds, ship impact accidents, off-site and on-site hazardous materials accidents,
and external fires. No vulnerabilities were identified that require detailed quantification of any
accident events. It is, therefore, concluded that the effects fr"** any of the other external events
described here are not a significant concern at Kewaunee.

Enclosure - Q&A to Attachment 1 Volume 05 (Section 3.0) Page 390 of 415



Plant Improvements

No major plant changes have been deemed necessary based on the results of the Kewaunee
IPEEE. Some equipment outliers were dentified during both the seismic IPEEE/USI A-46 and
the evaluation of relay chatter walkdowrs. These include 12 installations of the Westinghouse,
Model SC relay in the 4160V switchgear. (Relays in Breakers 502 to 50£ and 604 to 609.)
WPSC initiated Engineering Suppoit Request (ESR) 94-005 to conskk» outright replacemect of
the 12 Westinghouse relays, or alternatively, a reworking of the system circuitry to exclude the
Westinghouse relays once emergency AC power has initiated. Details of the recommended
solutions will be provided at a later date in the USI A-46 submittal.
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Licensee Response/NRC Response/NRC Question Closure
Id 2991

NRC 
Question 
Number 

ALK-015 

Select 
Application 

Licensee Response 

Response 
Date/Time 

5/14/2010 7:50 AM 

Closure 
Statement 

  

Response 
Statement 

During an informal phone conversation on May 13, 2010, the NRC 
requested the Powerpoint™ presentation from a March 30, 2010 
discussion related to snubbers be added to the responses for this RAI.  
Attached is the Powerpoint™ presentation.  KPS notes that a more specific 
snubber accounting exists in correspondence related to a request to 
identify specific snubbers.  Specifics about the presentation were 
discussed in detail during the phone conversation on March 30, 2010.  

Question 
Closure Date 

  

Attachment 
1 

ALK-015 info.pdf (414KB) 

Attachment 
2 

  

Notification NRC/LICENSEE Supervision 
Victor Cusumano 
Jerry Jones 
Bryan Kays 
Audrey Klett 
Ray Schiele 

Added By Robert Hanley 

Date Added 5/14/2010 7:52 AM 

Modified By   

Date 
Modified 

  

Page 1 of 1Kewaunee ITS Conversion Database
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Kewaunee Snubber Presentation 
ITS 3.0.8

Tom Schneider
Cognizant Engineer
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Overview

• Hot shutdown plant
• Piping configuration issues
• Snubber design analysis issues
• Maintenance considerations
• Safety conclusion

Enclosure - Q&A to Attachment 1 Volume 05 (Section 3.0) Page 394 of 415



Hot Shutdown Plant

• Discussed in the LAR
• Designed and licensed for hot shutdown as 

safe shutdown
• Piping configurations are not consistently 

separated by train
• Examples:

– RHR, SI and CC
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Piping configuration issues

• ~98 safety related within the scope of 3.0.8
• Differing cylinder manufacturers
• Unique rod end attachments

– Male versus female
– sizes1 ½, 2 ½, 3 ¼ and 4 inch diameters with 5, 

6 and 10 inch stroke lengths in various styles

• Snubbers are not easily interchangeable
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Snubber Analysis

• Not analyzed for individual train 
designation per 3.0.8
– A failed Snubber typically impacts both trains
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Maintenance considerations

• Scaffold
• Spare parts or repair
• Physical location for some
• Confined space
• ALARA
• Off shift hours/Weather 
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Safety Conclusions

• 30+ years with 72 hours to repair
• Historically low failure rate

– Maintenance and Materials

• Outage snubber performance
• Replacement time versus shutdown
• Repair is safer than a plant shutdown
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Licensee Response/NRC Response/NRC Question Closure
Id 3011

NRC Question 
Number 

ALK-015 

Select 
Application 

NRC Response 

Response 
Date/Time 

5/17/2010 6:00 PM 

Closure 
Statement 

  

Response 
Statement 

The presentation slides provided on 5/14/10 mentioned that the snubbers had a historically 
low failure rate.  Please provide a more detailed historical perspective on how often 
snubbers are found or declared inoperable in any given year. 

Question 
Closure Date 

  

Attachment 1   

Attachment 2   

Notification NRC/LICENSEE Supervision 
Victor Cusumano 
Audrey Klett 
Carl Schulten 

Added By Audrey Klett 

Date Added 5/17/2010 8:25 AM 

Modified By   

Date Modified   
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Licensee Response/NRC Response/NRC Question Closure
Id 3201

NRC 
Question 
Number 

ALK-015 

Select 
Application 

Licensee Response 

Response 
Date/Time 

5/25/2010 10:00 AM 

Closure 
Statement 

  

Response 
Statement 

The NRC requested a more detailed historical perspective on how often 
snubbers are found or declared inoperable in any given year. 
  
Since 2000, the following were the most significant snubber deviations 
identified: 
  
In May 2000, during performance of a snubber visual inspection 
surveillance, a snubber was identified with a missing pipe clamp nut (i.e., 
not per the applicable drawing), and the reservoir fluid level appeared to be 
low.  Follow on inspection concluded that the reservoir fluid level was 
normal (i.e., within the inspection acceptance criterion) with the ram 
extended.  No leakage was identified. The snubber was reinstalled with the 
missing nut replaced.  In this case the snubber was concluded to have 
been operable. 
  
In November 2001, during routine performance of snubber functional 
testing surveillance during a refueling outage, a single snubber in test 
group 4 was found out of the acceptance criterion range for bleed rate.  
The plant was in a refueling outage with the supported system out of 
service and the snubber was not required, therefore expedited repair was 
not required.  This snubber failure resulted in testing an additional snubber 
test group (group 5).  This snubber was rebuilt, tested satisfactorily, and 
reinstalled.  In this case the snubber was determined to have been 
operable while installed. 
  
In January 2006, during performance of a snubber visual inspection 
surveillance, the same snubber discussed above (i.e., May 2000) was again 
identified with a missing pipe clamp nut (i.e., not per the applicable 
drawing).  The missing nut was replaced.  In this case the snubber was 
initially declared inoperable, and later, following engineering evaluation, 
was concluded to have been operable. 
  
In summary, during the last 10 years no snubbers were found or ultimately 
determined to be inoperable.  However, note that in the one case above a 
snubber was initially declared inoperable, and later, following engineering 
evaluation, was concluded to have been operable. 
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Question 
Closure 

Date 
  

Attachment 
1 

  

Attachment 
2 

  

Notification NRC/LICENSEE Supervision 
Jerry Jones 
Bryan Kays 
Audrey Klett 
Ray Schiele 

Added By Robert Hanley 

Date Added 5/25/2010 9:58 AM 

Modified By   

Date 
Modified 
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Licensee Response/NRC Response/NRC Question Closure
Id 3431

NRC Question 
Number 

ALK-015 

Select Application NRC Question Closure 

Response 
Date/Time 

  

Closure Statement This question is closed, and no further information is required at this time to draft the 
Safety Evaluation. 

Response 
Statement 

  

Question Closure 
Date 

6/7/2010 

Attachment 1   

Attachment 2   

Notification NRC/LICENSEE Supervision 
Victor Cusumano 
Audrey Klett 
Carl Schulten 

Added By Audrey Klett 

Date Added 6/7/2010 9:04 AM 

Modified By   

Date Modified   
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ITS NRC Questions 
Id 1841

NRC Question 
Number 

ALK-016 

Category Editorial 

ITS Section 3.0 

ITS Number 3.0 

DOC Number   

JFD Number   

JFD Bases 
Number 

7 

Page Number
(s) 

Vol. 5, page 52 of 63 

NRC Reviewer 
Supervisor 

Carl Schulten 

Technical 
Branch POC 

Add Name 

Conf Call 
Requested 

N 

NRC Question JFD #7 for ITS 3.0 Bases, page 52 of 63 of Volume 5, states:  “Furthermore, these 
changes are consistent with industry approved TSTF-494T.”  This TSTF has not 
been formally resolved by the NRC; therefore, the NRC staff should not reference 
this TSTF as a basis for accepting the proposed change.  Please delete this 
sentence from the JFD. 

Attach File 1   

Attach File 2   

Issue Date 3/5/2010 

Added By Audrey Klett 

Date Modified   

Modified By   

Date Added 3/5/2010 3:25 PM 

Notification NRC/LICENSEE Supervision 
Audrey Klett 
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Licensee Response/NRC Response/NRC Question Closure
Id 2591

NRC 
Question 
Number 

ALK-016 

Select 
Application 

Licensee Response 

Response 
Date/Time 

3/15/2010 3:40 AM 

Closure 
Statement 

  

Response 
Statement 

KPS included the reference to TSTF-494T in order to be consistent with the 
exact same Justification for Deviation in the Davis-Besse ITS conversion.  
The Davis-Besse JFD (ITS 3.0 Bases, JFD 16) included the same last 
sentence concerning TSTF-494T, and the NRC did not question its 
inclusion.  KPS maintained these words so that the JFD would be the same 
as one already approved by the NRC.  However, KPS has no problem 
removing the sentence from the JFD, since the JFD itself provides 
adequate justification for the change.  A draft markup regarding this 
change is attached.  This change will be reflected in the supplement to this 
section of the ITS conversion amendment. 

Question 
Closure 

Date 
  

Attachment 
1 

ALK-016 Markup.pdf (268KB) 

Attachment 
2 

  

Notification NRC/LICENSEE Supervision 
Robert Hanley 
Jerry Jones 
Bryan Kays 
Audrey Klett 
Ray Schiele 

Added By Robert Hanley 

Date Added 3/15/2010 3:36 PM 

Modified By   

Date 
Modified 
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JUSTIFICATION FOR DEVIATIONS 
ITS 3.0 BASES, LCO AND SR APPLICABILITY 

 
1. These punctuation corrections have been made consistent with the Writer's Guide 

for the Improved Standard Technical Specifications, TSTF-GG-05-01, Section 5.1.3. 

2. The ISTS contains bracketed information and/or values that are generic to all 
Westinghouse vintage plants.  The brackets are removed and the proper plant 
specific information/value is provided.  This is acceptable since the ISTS generic 
information/value is revised to reflect the current plant design. 

3. The ISTS Figure B 3.0-1 is located within the text portion of LCO 3.0.6.  The typical 
configuration for locations of figures is at the end of the applicable section.  The 
figure is relocated to the end of the LCO section for 3.0.  This is acceptable since 
the relocation of the figure to the end of the section is in accordance with the format 
of the ITS. 

4. Typographical/grammatical error corrected. 

5. These changes are made to be consistent with changes made to LCO 3.0.4. 

6. Changes made for enhanced clarity. 

7. The following fixes to incorrect statements for the examples in the LCO 3.0.6 Bases 
have been made.  Specifically: 

 1)   Example B 3.0.6-1 is changed from "If System 2 of Train A is inoperable and 
System 5 of Train B is inoperable, a loss of safety function exists in supported 
System 5" to "If System 2 of Train A is inoperable and System 5 of Train B is 
inoperable, a loss of safety function exists in Systems 5, 10, and 11."  Examining 
Figure B 3.0-1, it is clear that if there is a loss of safety function in System 5, there is 
also a loss of safety function in the systems supported by System 5, i.e., Systems 
10 and 11.  This relationship is explicitly listed in Example B 3.0.6-3 and to not do 
so here is inconsistent and confusing as it leads the reader to believe that Systems 
10 and 11 do not have a loss of safety function.  Furthermore, System 5 of Train B 
is not a supported System of System 2 of Train A, since they are in different trains.  
Thus, the word “supported” has been deleted. 

 
 2)   Example B 3.0.6-2 is changed from "If System 2 of Train A is inoperable, and 

System 11 of Train B is inoperable, a loss of safety function exists in System 11 
which is in turn supported by System 5" to "If System 2 of Train A is inoperable, and 
System 11 of Train B is inoperable, a loss of safety function exists in System 11."  
The phrase "which in turn is supported by System 5" is confusing.  System 5 is not 
inoperable and does not lead to the loss of safety function.  Examples B 3.0.6-1 and 
B 3.0.6-3 do not discuss OPERABLE support systems.  This phrase adds no value 
and leads the reader to believe there is some special relationship with System 5 
which does not exist. 

 
Kewaunee Power Station needs to make these changes since the current wording 
in the ISTS 3.0.6 Bases are not correct.  Furthermore, these changes are consistent 
with industry approved TSTF-494T. 

Kewaunee Power Station Page 1 of 2 

Attachment 1, Volume 5, Rev. 0, Page 52 of 63

Attachment 1, Volume 5, Rev. 0, Page 52 of 63

Attachment 1, Volume 5, Rev. 0, Page 52 of 63

Attachment 1, Volume 5, Rev. 0, Page 52 of 63
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Licensee Response/NRC Response/NRC Question Closure
Id 2601

NRC Question 
Number 

ALK-016 

Select Application NRC Question Closure 

Response 
Date/Time 

  

Closure Statement This question is closed, and no further information is required at this time to draft the 
Safety Evaluation. 

Response 
Statement 

  

Question Closure 
Date 

3/15/2010 

Attachment 1   

Attachment 2   

Notification NRC/LICENSEE Supervision 
Victor Cusumano 
Audrey Klett 

Added By Audrey Klett 

Date Added 3/15/2010 3:40 PM 

Modified By   

Date Modified   
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