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U. S. Nuclear Regulatory Commission 
Attention: Document Control Desk 
Washington, DC 20555 

Serial No. 06-1 40A 
KPSILICICDS: R11 
Docket No. 50-305 
License No. DPR-43 

DOMINION ENERGY KEWAUNEE, INC. 
KEWAUNEE POWER STATION 
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION REGARDING 
LICENSE AMENDMENT REQUEST 215. "MODIFICATION OF INTERNAL 
FLOODING DESIGN BASIS" 

Pursuant to 10 CFR 50.90, Dominion Energy Kewaunee, Inc. (DEK) submitted a 
request for approval of a proposed amendment to the Kewaunee Power Station (KPS) 
Updated Safety Analysis Report (USAR) (reference 1). The proposed amendment 
would clarify design criteria associated with internal flooding in the KPS USAR. 

Subsequently, the Nuclear Regulatory Commission (NRC) transmitted a request for 
additional information (RAI) regarding the proposed amendment. The RAI questions 
and associated DEK responses are provided in attachment 1 to this letter. Attachment 2 
provides proposed revisions to the KPS USAR pages included in reference 1. 
Attachment 3 provides copies of selected references that were used in our responses to 
the RAI questions. 

This RAI response revises the wording of the response to one question in the significant 
hazards determination discussed in reference 1. However, this revision does not 
change the conclusions of the no significant hazards determination. The requested 
approval date for the proposed amendment remains unchanged. 

If you have any questions or require additional information, please contact Mr. Craig Sly 
at (804) 273-2784. A complete copy of this submittal has been transmitted to the State 
of Wisconsin as required by 10 CFR 50.91 (b)(l). 

Very truly yours, 

u 
Eugene S. Grecheck 
Vice President - Nuclear Support Services 
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Commitments made by this letter: None. 

Reference: 

1. Letter from Leslie Hartz (DEK) to Document Control Desk, "License Amendment 
Request 21 5 - Modification of Internal Flooding Design Basis," dated March 17, 
2006. 

Attachments: 

1. Response to NRC Request for Additional Information Regarding Kewaunee License 
Amendment Request 21 5. 

2. Proposed Revisions to Marked-up KPS USAR Pages Included in LAR-215. 
3. Copies of Selected References. 

cc: Regional Administrator, Region Ill 
U.S. Nuclear Regulatory Commission 
2443 Warrenville Road 
Suite 21 0 
Lisle, IL 60532-4352 

Ms. M. H. Chernoff 
U.S. Nuclear Regulatory Commission 
Mail Stop 8 G9A 
Washington, D. C. 20555 

Mr. S. C. Burton 
NRC Senior Resident Inspector 
Kewaunee Power Station 

Public Service Commission of Wisconsin 
Electric Division 
P. 0. Box 7854 
Madison, WI 53707 
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COMMONWEALTH OF VIRGINIA ) 
) 

COUNTY OF HENRICO 1 

The foregoing document was acknowledged before me, in and for the County and 
Commonwealth aforesaid, today by Eugene S. Grecheck, who is Vice President - 
Nuclear Support Services of Dominion Energy Kewaunee, Inc. He has affirmed before 
me that he is duly authorized to execute and file the foregoing document in behalf of 
that Company, and that the statements in the document are true to the best of his 
knowledge and belief. 

Acknowledged before me this 1 7 day of ,2007 
I 

My Commission Expires: 

Notary Fhblic 
- 

(SEAL) 
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Response to NRC Request for Additional Information Regarding Kewaunee 
License Amendment Request 215 

Pursuant to 10 CFR 50.90, Dominion Energy Kewaunee, Inc. (DEK) submitted a 
request for approval of a proposed amendment to the Kewaunee Power Station (KPS) 
Updated Safety Analysis Report (USAR) (reference 1 ). The proposed amendment 
would clarify the design criteria associated with internal flooding in the KPS USAR. 

Subsequently, on November 17, 2006, the Nuclear Regulatory Commission (NRC) 
transmitted a request for additional information (RAI) regarding the proposed 
amendment (reference 1 1 ) .  Each RAI question and DEK's corresponding answer is 
provided below. 

Question 1 

The NRC issued Multi-Plant Action ltem (MPA) B-11 to track action items of some 
licensees who did not provide satisfactory responses to an NRC request to certain 
licensees (plants operating prior to March 1, 1974) to review and determine whether the 
failure of any non-category I (seismic) equipment could result in a condition that might 
potentially adversely affect the performance of safety related equipment. Follow-up 
inspections by the NRC of licensees' completed actions pertaining to MPA B- I I were 
transferred to the resolution of US1 A-1 7, "Systems Interaction in Nuclear Power Plants". 
US1 A- 17 was later resolved as stated in GL 89- 18 and the internal flooding portion of 
US1 A- 17 was resolved through a satisfactory completion of the actions required by GL 
88-20, "Individual Plant Examination for Severe Accident Vulnerabilities-10 CFR 
50.54(f), " (IPE). 

Your proposed addition to the UFSA R, B. 11 INTERNAL FLOODING, refers to MPA 
B-I I and AEC flooding guidelines. What documents (e.g. correspondence 
between the NRC and the Kewaunee licensee, or AEC Codes that were in effect at 
the time of your licensee issuance, or later NRC issued documents) make MPA B- 
11 and AEC flooding guidelines part of your licensing basis? Please provide 
copy of, or provide reference to, those document(s). 

R ~ S D O ~ S ~  to Question 1 

The description of NRC Multi-Plant Action ltem (MPA) B-11 stated above is consistent 
with DEK's understanding of the purpose of MPA B-1 I .  Seven AEC internal flooding 
guidelines were developed by the AEC staff for use in internal flood mitigation and 
protection. As stated in the "Introduction" section of attachment 1 to KPS Amendment 
Request (LAR) - 21 5 (reference 1): 
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". . . The A EC identified the issue as Multi- Plant Generic Issue B- 1 I ,  "Susceptibility of 
Safety Related Systems to Flooding Caused by Failure of Non-Class I Systems." 
Under this generic issue, the AEC developed a set of guidelines for internal flooding 
protection. No correspondence has been found indicating these guidelines were 
sent to Kewaunee for consideration. However, the guidelines have been considered 
in this proposed change to the Kewaunee internal flooding design basis." 

No evidence has been found on the docket or in internal records that either the generic 
document, MPA B-1 I, or the subsequent AEC guidelines were sent to Kewaunee by the 
AEC. 

Regarding relevant docketed correspondence, on September 26, 1972 (reference 2), 
the AEC issued a letter to KPS requesting a review to determine if the failure of any 
non-Category I (seismic) equipment, particularly in the circulating water and fire 
protection systems, could result in a condition such as flooding or release of chemicals 
that might potentially adversely affect the performance of safety-related equipment 
required for safe shutdown of the facility or to limit the consequences of an accident. 
This request was prompted by the failure of an expansion bellows in a main condenser 
circulating water line at Quad Cities Unit 1. The subsequent flooding caused 
degradation of some safety-related equipment. 

The issue of applicability of the Quad Cities incident was discussed before the generic 
communication of September 26, 1972, as part of the Kewaunee operating license 
proceedings. As noted in the summary report of the 1 48th ACRS meeting of August 10- 
12, 1972, service water system and turbine building flooding was discussed between 
the AEC staff and the ACRS. It was noted in that summary that, "Staff review of 
Kewaunee turbine-building drawings failed to disclose a potential for a repetition of the 
Quad Cities flooding incident of June 9, 1972." 

On October 31, 1972, KPS responded to this letter with the results of the requested 
review (reference 3). The response did not identify any action items or modifications 
and no additional correspondence was received with regards to internal flooding 
associated with the Quad Cities operating experience or the September 26, 1972 AEC 
letter. The AEC issued Supplement No. 1 to the Kewaunee Safety Evaluation on 
December 18, 1972, and Supplement No. 2 on May 10, 1973. Neither of these 
supplements addressed or referenced the issue docketed in the two letters noted 
above. Although the AEC internal flooding guidelines were subsequently sent to and 
applied to the licensing basis of several plants with design and construction dates 
similar to Kewaunee, no similar correspondence was sent to Kewaunee. 

NUREG-1435, "Status of Safety Issues at Licensed Power Plants," (reference 8) 
associates MPA B-1 1 with NRC Temporary Instruction (TI) 251 5/88, "Inspection of 
Licensee's Actions Taken to Implement NRC Guidelines for Protection from Flooding of 
Equipment Important to Safety" (reference 9). A review of past NRC inspection reports 
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for KPS found no evidence that the NRC conducted an inspection at KPS under TI 
251 5/88. TI 251 5/88 discusses the applicability of the MPA B-11 guidelines and states: 

"Plants licensed before March 1, 1974 were required to review their facilities and 
make modifications, as necessary. For plants licensed after that date this issue was 
addressed as part of the licensing review process. This item is identified by NRR as 
MPA item B- 1 1 and is applicable to all plants." 

Since the AEC internal flooding guidelines were sent to and applied to the licensing 
basis of several plants with design and construction contemporaneous to Kewaunee, 
and lacking any detailed flooding guidance specifically for Kewaunee, the AEC internal 
flooding guidelines have been conservatively applied in this request to our plant design 
as well. 
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Question 2 

The new flooding design criteria (f) in reference 1 state, "Protected equipment is 
sufficient to achieve and maintain safe shutdown requirements." No other functional 
requirements for protected equipment are given. 

USAR B.5 states that Class I items are protected against damage from serious 
flooding to the extent that the Class I function is impaired. USA R 1.3.1 states that 
Class I items are vital to safe shutdown and isolation of the reactor and those items 
whose failure might cause or increase the severity of an accident or result in an 
uncontrolled release of substantial amounts of radioactivity. 

In your letter, reference (B), the criteria for safety equipment function that was not 
jeopardized by flooding also included the ability "to limit the consequences of an 
accident. " 

Please explain why your proposed change to the USAR reduces the functional 
requirements of Class I items that are protected from internal flooding. 

R ~ S D O ~ S ~  to Question 2 

General Discussion 

The proposed design criterion (f) is not intended to reduce the functional requirements 
of Class I items. The intent of the proposed design criterion (f) is to establish a criterion 
for the protection of Class I items required to achieve and maintain "safe shutdown" 
following an internal flooding event. Therefore, the Class I items that are being 
addressed by criterion (f) are limited to only those items whose Class I function is 
required during an internal flooding event. 

The term "protected equipment" in the proposed criterion (f) includes any equipment 
that would not be damaged by flooding, regardless of whether the equipment is 
protected by a barrier (wall, curb, shield, etc.), is located in an area that will not flood, or 
otherwise will not fail during an internal flood event. The "protected equipment" required 
for safe shutdown can include different combinations of plant equipment depending on 
the evaluated flood scenario. The concept of multiple required sets of plant equipment 
to achieve safe shutdown is consistent with the design philosophy for the design basis 
high-energy line break (HELB) outside containment evaluations as documented in KPS 
USAR section 10A. 

The apparent lack of clarity of the intended purpose of criteria (f) warrants consideration 
for changing the proposed criteria to an actual "functional requirement" statement. The 
functional requirement for protected equipment following an internal flood event is: 
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"The plant must withstand the consequences of an internal flooding event in such a 
manner that it retains the capability to achieve and maintain the reactor in a safe 
shutdown condition." 

In order to properly apply this functional requirement to the proposed flooding design 
criteria as intended, recommended changes to the proposed USAR section B.11 criteria 
are presented at the end of this response. 

Discussion of RAI Item (a) 

The definition of Class I items in USAR Section 1.3.1 is complete and accurate and 
does not change due to the proposed new flooding design criteria. 

USAR section B.5.a requires that Class I items be protected against damage from the 
rupture of a pipe or tank resulting in serious flooding or excessive steam release to the 
extent that the Class I function is impaired. USAR section B.5.a does not imply that all 
Class I items are protected at all times. A "Class I function" during an internal flood 
event is any function of a Class 1 component directly involved in the mitigation or 
limitation of the consequences of the flooding event. If a Class 1 component has no 
function during an internal flood event, then it does not require "protection" during an 
internal flooding event. 

The protection of all Class I equipment or of only needed Class I equipment from 
damage due to flooding appears to be the focus of this RAI. DEK's position is that only 
needed equipment be protected based on the original plant licensing basis presented in 
Section B.5 of the Kewaunee FSAR (reference 5). FSAR Section B.5 contains a 
discussion of when Class I equipment does not require protection. The KPS FSAR 
section 8.5 states: 

"No protection is required if the factors described under a, b, f and g cannot affect 
any Class I systems, or if redundant systems are provided and the physical 
separation of these systems is sufficient to prevent these factors from damaging 
both systems. Under c and d, redundancy and physical separation may decrease 
the requirements for protection. If redundancy and physical separation are not used, 
and if the surrounding building is not designed as a missile barrier, missile protection 
by shielding is necessary, either by shielding the source itself or by shielding the 
system." 

A review of documentation associated with past USAR changes established that an 
inadvertent administrative error deleted the FSAR paragraph discussed above during 
the development of Revision 0 of the KPS USAR in 1982. The inadvertent deletion of 
this paragraph was discovered after the submittal of KPS LAR 215 (reference 1). A 
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change request is planned to re-insert this paragraph into USAR section B.5, so that the 
USAR will accurately reflect the licensing basis for the protection of Class I items. 

The effect of this inadvertent deletion on the USAR changes proposed in LAR 215 is 
minor since the proposed new design criteria and the flooding evaluations performed to 
date are not affected. However, the missing paragraph does clarify the basis on which 
the design criteria and flooding evaluations were performed and why all Class I 
equipment does not require protection from flooding. 

This position is demonstrated by the identification of Class I components needed to 
respond to a HELB outside containment as described in USAR section 10A. As in the 
HELB scenario evaluations, the set of needed equipment required to meet the internal 
flooding design functional requirement of safe shutdown may vary depending on the 
various flooding scenarios. These needed equipment components are to be protected, 
but damage may be allowed if redundancy or physical separation of systems allows the 
plant to maintain the required functional purpose that the damaged component 
provided. The KPS evaluations for a HELB outside containment are documented in 
USAR Section 1 OA, Postulated Failure Analysis, and were accepted by the NRC staff in 
the KPS Operating License SER, Supplement 2, Section 6.8.3, Safe Shutdown 
Following the Postulated Pipe Rupture (reference 13). 

NRC Task Interface Agreement (TIA) 2005-10 (reference 10) provides some 
clarification of needed equipment. TIA 2005-1 0 addresses three issues related to KPS 
residual heat removal (RHR) pump vulnerability to flooding due to random and 
seismically induced failures of non-seismic qualified piping. TIA 2005-10 makes the 
following statement regarding USAR section B.5.a (as currently written in the USAR): 

"USAR, Appendix B, Section B.5, "Protection of Class I Items," states that Class I 
items are protected against damage from "Rupture of a pipe or tank resulting in 
serious flooding or excessive steam release to the extent that the Class I function is 
impaired." Thus, the protection against damage from rupture of a pipe is limited to 
those conditions where the system is needed to perform its Class I function." 

In other words, in the event of a pipe rupture, equipment needed to achieve and 
maintain safe shutdown should be identified and protected and other equipment (Class I 
or otherwise) is not addressed or covered for this event because it does not require 
protection to mitigate the event. 

Two additional factors related to USAR section B.5.a are also important to the 
understanding of the basis behind the functional requirements and design criteria for 
flooding proposed in LAR 215. First, USAR section B.5.a is the only B.5 item that 
discusses the extent of damage (i.e., ... to the extent that the Class I function is 
impaired). Therefore, the Class I "function" is the issue, not Class I "equipment." 
Secondly, USAR section B.5.a addresses the requirements of both HELB and flooding 
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scenarios together. The concept of "needed equipment" is well documented for HELB, 
therefore, without any guidance to the contrary, it would appear applicable to internal 
flooding as well. 

Alternate Means are Allowed to Accom~lish the Required Function 

The HELB evaluations discussed in KPS USAR section 10A and the KPS OL SER 
(USAR section 6.8.3) also allow for alternative means to accomplish a required function. 
These documents state that the RHR pumps are not required to achieve safe shutdown 
since the heat removal function of the auxiliary feedwater (AFW) system and the steam 
generator (SIG) power operated relief valves (PORVs) can be used to perform the heat 
removal function. Thus, alternate "systems" are allowed to accomplish the heat removal 
function. Although the SIG PORVs and the AFW system are not redundant systems of 
the RHR system, they do provide a redundant function. Similarly, the HELB evaluations 
accept the use of the safety injection (SI) system pumps as an ahernatelredundant 
means to borate the reactor core during cooldown if the normal chemical volume and 
control system boration pathways are unavailable due to HELB damage. The use of 
alternate means to accomplish required functions is a basis used by the AEC in their 
acceptance of the KPS HELB evaluations. Therefore, the use of alternate equipment to 
accomplish required functions is allowed when determining the list of needed 
equipment. The inadvertently deleted FSAR B.5 paragraph directly supports the 
application of the alternate equipment approach to internal flooding evaluations. 

The safe shutdown equipment list (SSEL) developed for internal flooding uses both 
concepts discussed above. Given the resulting plant conditions determined from 
flooding evaluations, the SSEL was verified to have sufficient protected equipment to 
meet the internal flooding functional requirement of achieving and maintaining the 
reactor in a safe shutdown condition. Therefore, the functional requirements for Class I 
protected equipment are not reduced since USAR section B.5.a is met and USAR 
section 1.3.1 is unaffected. 

Discussion of Item (b) 

Kewaunee's October 31, 1972 letter (reference 3), referenced both the equipment 
"required for safe shutdown" and equipment "to limit the consequences of an accident" 
because that was the scope of the requested review. This scope was addressed by 
assessing the potential consequences of non-category I system failures on "engineered 
safety systems." The consequences of the three identified lines were stated as 
acceptable in reference 3 "...because of the safety equipment redundancy and design 
arrangement, the functional purpose of the safety equipment would not be jeopardized 
in the event of failure of any of these lines." This basis for acceptability is consistent 
with USAR section B.5.a requirements for protection of equipment. However, the 
requested review did go beyond the requirements of USAR B.5.a for individual event 
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scenarios such as internal flooding, since the evaluation considered, as requested, ESF 
equipment such as containment spray pumps which are needed for a LOCA but not 
internal flooding events. 

The concept of protecting only the equipment needed to achieve and maintain safe 
shutdown is discussed extensively in previous paragraphs, but it is also supported by 
enclosure 3 to Temporary Instruction (TI) 2515188, "Inspection of Licensee's Actions 
Taken to Implement NRC Guidelines for Protection from Flooding of Equipment 
Important to Safety" (reference 9), which states: 

"No single incident of a Non-class I system component or pipe failure shall prevent 
the safe shutdown of the facility." 

No mention is made in TI 2515188 of equipment required to limit the consequences of 
an accident beyond those required for safe shutdown. 

When every subset of needed equipment for every design basis event is compiled 
together, the resulting integrated set represents all Class I functions and components. 
In general terms, that compiling of subsets is the intent of section B.5 in both the FSAR 
and USAR. However, when the individual contributing events are considered 
separately, only the subset required for safe shutdown from that event is necessary to 
meet the licensing mandate to protect the public. The proposed USAR section B . l l  is 
intended only to address internal flooding events, therefore only those subsets of Class 
I functions and components necessary to address safe shutdown under flooding events 
are required. Not all Class I components require protection from flooding during an 
internal flooding event. 

This position is also consistent with the NRC procedure for verifying the seismic 
adequacy of equipment which was provided to the industry as an enclosure to Generic 
Letter 87-02 (reference 14). The procedure provides assumptions regarding the scope 
of seismic adequacy reviews as follows: 

1. The seismic event does not cause a loss-of-coolant accident (LOCA, a steam line 
break accident (SLBA), or a high energy line break (HELB), and a LOCA, SLBA, or 
HELB does not occur simultaneously with or during a seismic event. However, the 
effects of transients that may result from ground shaking should be considered. 

2. Offsite power may be lost during or following a seismic event. 
3. The plant must be capable of being brought to a safe shutdown condition following a 

design-basis seismic event. 

Chanae to Pro~osed New USAR Section B. l l  

In order to address any confusion regarding the intent of criteria (f) and to avoid the 
potential for future misinterpretation, DEK proposes: 
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1. Removal of the current criteria (f), and 
2. Changing the first sentence of the proposed Section B.11.2 to the following: 

"The plant must withstand the consequences of an internal flooding event in such 
a manner that it retains the capability to achieve and maintain the reactor in a 
safe shutdown condition. Toward this end, the design criteria for internal flooding 
evaluations are:" 

Changes to the supporting text of proposed new USAR Section 6.1 1 are also required 
to reflect this criteria revision. See attachment 2 of this letter for a complete copy of the 
proposed USAR Section B.11 revisions. 
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Question 3 

In your submittal, Reference (A), Attachment I ,  under Section 2, PROPOSED 
CHANGE, item d. you state that that an additional single failure is not considered. 

In view of the Criterion on page B.5- I of the USAR which states: 

No single event will cause failure of redundant circuits or Engineered Safety Feature 
components in a manner such that a single failure after' the event could prevent the 
protective functions of the associated Engineered Safety Features. 

In what specific systems are you proposing to not consider the additional failure? 

Res~onse to Question 3 

The proposed addition of USAR section B . l l  does not alter the design basis criteria for 
an additional single failure for any plant systems. The requirements of the Engineered 
Safety Features are unchanged. The current licensing basis does not require the 
consideration of an additional failure for seismic or tornado events which represent the 
most likely potential initiators of an internal flood scenario. Flooding as a consequence 
of a HELB outside containment does consider an additional single failure. 

With regard to non-HELB internal flooding events, the KPS position that "...an additional 
single failure is not considered" is based on three items from the original licensing basis 
for KPS. First, section 1.3 of the KPS USAR states that the plant was: 

"...designed, constructed and is being operated to comply with Wisconsin Public 
Service Corporation's (WPSC) understanding of the intent of the AEC General 
Design Criteria (GDC) for Nuclear Power Plant Construction Permits, as proposed 
on July 10, 1967." 

The USAR description of the 1967 AEC GDCs, as applied to the plant design, 
comprises part of the KPS licensing basis. 

KPS's USAR Section 1.8, Criterion 2, "Performance Standards," states the following: 

"Those systems and components of reactor facilities which are essential to the 
prevention of accidents which could affect the public health and safety or to 
mitigation of their consequences shall be designed, fabricated, and erected to 
performance standards that will enable the facility to withstand without loss of the 
capability to protect the public. The additional forces that might be imposed by 
natural phenomena such as earthquakes, tornadoes, flooding conditions, winds, ice 
and other local site effects. The design bases so established shall reflect: 
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(a) appropriate consideration of the most severe of these natural phenomena that 
have been recorded for the site and the surrounding area, and 

(b) an appropriate margin for withstanding forces greater than those recorded to 
reflect uncertainties about the historical data and their suitability as a basis for 
design. " 

Although USAR section 1.8, Criterion 2 is related to natural phenomenon, if an internal 
flooding event were to occur, it would most likely be the result of either an earthquake, 
tornado, or HELB event. The earthquake and tornado are addressed in Criterion 2 
above. There is no consideration or requirement of an additional single failure specified 
in the design criterion for these events and absent such a requirement, there is no need 
to invoke such a requirement to ensure protection of the public during such natural 
events. As previously stated, the HELB outside containment event, as a design basis 
accident, requires consideration of an additional single failure and that event is 
separately and appropriately considered. 

Second, during the license review process, KPS responded to the AEC September 26, 
1972 letter regarding the Quad Cities event (reference 2) by letter dated on October 31, 
1972 (reference 3). In our response we identified several Non-Category I (seismic) 
lines and dispositioned their failure by stating that: 

". . . However, because of safety equipment redundancy and design arrangement, 
the functional purpose of the safety equipment would not be jeopardized in the 
event of failure of any of these lines." 

With regard to this conclusion about the failure of a non-seismic line, this statement 
explicitly notes that it is acceptable to lose a piece of safety equipment because the 
functional purpose can still be accomplished by a redundant or physically separated 
safety equipment component. Therefore, the criterion for an additional single failure 
does not apply. This is reiterated in TIA 2005-1 0 (reference 10) in the response to TIA 
Question 1. 

Third, as further confirmation regarding the application of an additional single failure to 
other section B.5 events, such as fire or missiles, an in-house review of the KPS USAR 
and the KPS OL SER was performed. The review did not identify any non-HELB event 
requirements for single failure criterion to be considered other than those addressed by 
GDC Criterion 41, which is discussed below. 

Additional support for the position that an additional single failure does not apply to 
flooding events also comes from the MPA B-11 guidelines (reference 4). These 
guidelines specify the assumption of a coincident loss of offsite power in flood 
evaluations, but do not specify any assumption regarding an additional single failure. 
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The RAI specifically identifies the Criterion on page B.5-1 as a basis for the application 
of an additional single failure to flooding, however, the applicability of this Criterion is 
limited to HELB evaluations only as discussed below. 

During the review of original KPS FSAR section B.5 (reference 5) for the response to 
RAI #2, it was discovered that the "No single event ..." criterion statement regarding an 
additional single failure was not included in the original FSAR and that it (or similar 
wording) did not exist elsewhere in the original FSAR. Meetings between Kewaunee, 
Prairie Island, and AEC personnel in September 1972 resulted in acceptance of the 
AEC-DRL position on this subject (reference 12). Both Kewaunee and Prairie Island 
agreed to make the necessary plant modifications to comply. The AEC-DRL position 
was related to protection of the reactor protection system and engineered safety 
features from high energy pipe ruptures, jet impingement, or pipe whip reactions and 
applies to USAR section B.5.b only. The requirement was a result of HELB outside 
containment concerns and appears to be the precursor statement to item 20 of a 
December 15, 1972 letter from the AEC (reference 15). In the early 1980s, this 
statement was added (appropriately) to the KPS USAR, Revision 0. This statement 
was, however, inappropriately placed within KPS USAR, Revision 0, section B.5. As 
currently positioned in USAR section B.5, the "No single event ..." statement appears 
applicable to all section B.5 criteria. The Criterion is, however, only applicable to the 
HELB criteria of section B.5.b. 

Per the guidance of the December 15, 1972 AEC letter on HELB (reference 15), an 
additional single failure is assumed in the HELB outside containment evaluations for 
KPS and is assumed in the evaluation of the "needed equipment" listings provided in 
USAR section 10A. Since the HELB outside containment has the potential to initiate a 
reactor cooldown event, engineered safety features may be required to respond. 
Accordingly, protection against an additional single active failure is the appropriate 
accident response strategy and typical accident response practice. Consequential 
flooding resulting from a HELB (submergence) is also considered in the availability of 
needed equipment. 

A USAR change request is planned to properly associate the "No single event ..." 
statement exclusively to events involving high energy pipe ruptures, jet impingement, or 
pipe whip reactions. Associating the "No single event ..." statement exclusively to HELB 
scenarios in USAR section 6.5 is consistent with the licensing basis for single failure 
consideration stated in USAR Section 1.8, Criterion 41 : 

"Criterion 41 - Enaineered Safetv Features Performance Ca~abilitv 

Engineered safety features such as emergency core cooling and containment heat 
removal systems shall provide sufficient performance capability to accommodate 
partial loss of installed capacity and still fulfill the required safety function. As a 
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safety feature shall provide this required safety function 
assuming a failure of a single active component. 

Answer 

Sufficient redundancy and duplication is incorporated into the design of the 
engineered safety features to insure that they may perform their function adequately 
even with the loss of a single active component. Details of the capability of these 
systems under normal and component malfunction conditions are included in 
Sections 6 and 9. An analysis of the adequacy of these systems to perform their 
functions is included in Section 14." 

Therefore, the proposed addition of USAR section B.11 does not alter the design basis 
criteria for an additional single failure for any plant systems and the requirements of the 
Engineered Safety Features are unchanged. The proposed criteria is intended to clearly 
state that the evaluations of protected equipment for non-HELB flood events does not 
require the consideration of an additional single failure. 
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QUESTION 4 

The new flooding design criteria in reference (A), states in part, "c. Pipe and tank 
failures assume the single most limiting failure in an area, as determined by maximum 
flood level calculated in that area." 

While it is true that a single failure of a non-category I SSC is to be considered for each 
particular internal flooding evaluation, a break in a non-category I SSC, that delivers the 
maximum flood level in an area, should not eliminate evaluating a smaller break in the 
same area, which could cause greater damage to safety equipment. For example, a 
small diameter pipe break near safety related switchgear may cause a more limiting 
failure due to spraying, than a larger diameter pipe break in the same area away from 
the switchgear. 

Please explain how the effects of water spraying on safety related equipment is 
considered in your flooding design criteria. 

R ~ S D O ~ S ~  to Question 4 

The effects of spray from a break in a non-category I SSC were considered in the 
original flood evaluations summarized in reference 3. Specifically, the potential for 
spray from lines over the safety injection pumps and the containment spray pumps was 
identified. Both sets of pump motors were confirmed to have drip-proof enclosures and 
are protected from spray. Additionally, one Motor Control Center (MCC) associated 
with engineered safety features was identified as potentially vulnerable to spray. 
Although the MCC may be lost, because of redundancy, safety functions supported by 
this MCC are not jeopardized. 

The effects of spray from a break in a non-category I SSC were also addressed in the 
more recent KPS flooding analyses using a different approach. Rather than evaluating 
the case-by-case geometry of potential flood sources and necessary safe shutdown 
equipment, a zone approach was used. A Safe Shutdown Equipment List (SSEL) for 
flooding was created by modifying the existing Appendix R Fire SSEL in two ways. 
First, equipment included in the fire SSEL solely due to concerns of spurious system 
operation was removed. Second, some additional instrumentation was added for 
operational convenience. This approach specifies more equipment than is actually 
needed in the flood SSEL and is considered to be conservative. 

The effects of fire or flooding in an area are similar regarding the status of equipment in 
an area. During a fire all equipment in the respective fire zone is assumed to be 
unavailable during the fire and for achieving hot shutdown. In some cases, post-fire 
manual operation of valves is necessary to achieve cold shutdown (reference App R fire 
description). The fire SSEL demonstrates there is sufficient equipment outside the fire 
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zone to safely shut down the plant. Application of this concept to flooding assumes 
unavailability of all the equipment within the fire zone boundary containing the flood 
source while maintaining the ability to safely shut down the plant using only equipment 
outside the zone. 

The designated fire zones at Kewaunee are larger than the designated zones for the 
flooding evaluations, thereby bounding the set of equipment assumed to be unavailable 
after an internal flooding event. Water flowing from a pipe rupture is not restricted to the 
originating flood zone and may proceed beyond individual flood zone boundaries. 
However, the effects of spray are limited to the originating flood zone. Water collection 
from spray would flow as pathways allowed, and is bounded by the maximum flood 
water evaluations which address both transient and steady-state flood levels. It is likely 
that spray would only affect equipment in a localized area within an individual flood 
zone. However, the zone approach conservatively assumes failure of all equipment in 
the flood zone containing the flood source. 

Therefore, the flood SSEL conservatively bounds the effects of spray. Class I 
components may be lost to flood waters or to spray, but such equipment is either not on 
the flood SSEL or its loss is acceptable because of redundancy (i.e. the safety function 
is not jeopardized). 

Chanae to P ~ O D O S ~ ~  New USAR Section B. l l  

Although spray has been addressed in the zone approach used to demonstrate the 
ability to achieve safe shutdown, it was not specifically listed as a design criterion. In 
the response to RAI No. 2 above, criterion (f) was deleted and addressed with new 
verbiage in a new location. The following new criterion (f) is proposed. 

"f. The effects of water spraying, dripping, or splashing on sensitive equipment 
from pipes and tanks not capable of maintaining their pressure boundary 
during a seismic event are to be considered in the assessment of available 
equipment. " 

Changes to the supporting text of proposed USAR Section B . l l  are also required to 
reflect this proposed new criterion (f). See Attachment 2 of this letter for a complete 
copy of the proposed USAR Section B.11 revisions. 
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Question 5 

Reference (A), Attachment 1 page 5, states "For internal flooding, safe shutdown is 
defined as hot shutdown. " 

Please provide the reference to the licensing document that establishes the basis 
for the above statement, i.e. safe shutdown for internal flooding at Kewaunee is 
hot shutdown? 

R ~ S D O ~ S ~  to Question 5 

In a Safety Evaluation Report regarding low temperature overpressure protection 
systems at KPS (reference 19), the NRC stated: 

"The Kewaunee plant was licensed on the basis that reaching hot shutdown status is 
sufficient." 

There are no licensing documents specifically docketed to Kewaunee that establish a 
safe shutdown definition for internal flooding other than those associated with HELB 
related flooding. Part of the intent of the proposed amendment was to formally specify 
the safe shutdown condition for internal flooding events as hot shutdown. The proposed 
definition of flooding safe shutdown as hot shutdown is based on the following: 

A definition of safe shutdown for internal flooding is provided in NUREG-1 174, 
"Evaluation of Systems Interactions in Nuclear Power Plants, Technical Findings 
Related to Unresolved Safety Issue A-17" (reference 16). The NUREG contains an 
appendix entitled, "Internal Flooding and Water Intrusion Insights," which states the 
following: 

"Safe-shutdown equipment for a flood or water intrusion event would typically 
include the equipment to perform the following functions: 

Bring the plant to hot shutdown and establish heat removal. 

Maintain support systems necessary to establish and maintain hot shutdown. 

Maintain control room functions and instrumentation and controls necessary to 
monitor hot shutdown." 

Safe shutdown definitions for other events do appear in the Kewaunee docketed 
licensing basis. The USAR Section 10A.2.4, "Criteria for Plant Operability Following 
Pipe Rupture," includes criteria for plant operability to maintain the ability to bring the 
reactor to a hot shutdown condition, and to assure that the reactor can eventually be 
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brought to a cold shutdown condition. The Kewaunee OL SER, Supplement 2 
(reference 13) notes that, in general, the equipment used to maintain hot shutdown after 
a HELB can be utilized to achieve cold shutdown, although this approach is not the 
normal cooldown method. The OL SER credits the hot shutdown equipment for 
cooldown and removal of decay heat as well as boron injection to maintain adequate 
shutdown margin. Both internal flooding and HELB are the subject events of USAR 
section B.5.a. 

The NRC SER (reference 18) associated with the Kewaunee response to US1 A-46 (GL 
87-02, reference 14) states that the licensee should be able to bring the plant to, and 
maintain, a hot shutdown condition during the first 72 hours following a safe shutdown 
earthquake. Failure of a non-seismic pipe or tank following a seismic event may initiate 
an internal flooding event. 

Therefore, the basis for the proposed definition of safe shutdown in LAR 215 is 
NUREG-1 174 (reference 16), which defines "safe shutdown1' as hot shutdown for flood 
or water intrusion events. In addition, the proposed definition is consistent with the 
docketed Kewaunee licensing basis for related design basis events. 
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Question 6 

Reference (A), section 3, states that a corrective action program (CAP) was issued 
concerning the peer review of Kewaunee's PRA for IPE, The CAP identified eight 
issues associated with internal flooding. 

Please provide a summary of those eight issues and their resolutions. 

R ~ S D O ~ S ~  to Question 6 

In June of 2002, a peer review of the Kewaunee PRA model, which was used for the 
December 1992 IPE response (reference 17), was performed by the Westinghouse 
Owners Group. Eight issues were identified during the peer review. Each issue was 
entered into the Kewaunee corrective action program. A summary of each issue and its 
resolution is provided below. All of the resolutions were accomplished through 
updates/revisions to the Kewaunee flooding PRA model. 

lssue 1 : 

Resolution: 

lssue 2: 

Resolution: 

lssue 3: 

Resolution: 

lssue 4: 

Resolution : 

Pipe failures resulting in rupture were excluded from the analysis. Only 
leaks were considered credible. 
Pipe ruptures are now explicitly modeled using EPRl TR-1012302, "Pipe 
Rupture Frequencies for Internal Flooding Probabilistic Risk Assessments 
(PRAs). " 

Water propagation through doors with gaps less than 118-inch were 
ignored without regard to the ability to stop continued leakage. 
The PRA flooding model was revised to assume doors stop flow initially, 
but in the long term, fluid levels equalize on both sides. 

Back-flow through drains was considered but was stopped once the 
flooding source was isolated. It was not clear how continued back-flow 
would be stopped until fluid levels equalize between connected rooms. 
The PRA flooding model was revised to consider the effects of back-flow 
through drains until fluid levels equalize. 

Operator action to terminate flooding events was assumed to occur at an 
estimated time with essentially 100% success. 
The Human Reliability Analysis (HRA) methodology in the PRA flood 
model has been revised to utilize the Human Cognitive ReliabilityIOperator 
Reliability Experiment (HCRIORE) model for flooding diagnosis and the 
Technique for Human Error Rate Prediction (THERP) model for isolation. 
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Issue 5: Human action dependencies between the flooding and mitigation action 
were not addressed. 

Resolution: Local mitigation actions considered in the flooding PRA model are now 
evaluated to determine if the flooding scenario would impair the operator's 
ability to mitigate (identify and isolate) a flood source. 

Issue 6: The potential to cause flooding through maintenance and testing or 
special system configurations was not considered. 

Resolution: The PRA model has been revised such that maintenance-induced failures 
are explicitly addressed and included as part of the initiating event 
frequency. 

Issue 7: There was no evidence of a search of plant-specific initiating events that 
might be relative to flooding. 

Resolution: During the evaluation of maintenance activities, a search was conducted 
to identify maintenance that could cause a flood (e.g., manway opening 
without isolating line, equipment repairs). None were found. 

Issue 8: Flood frequencies were based on very old generic data. 
Resolution: The flood frequency data used in the IPE PRA flood model has been 

replaced with data from EPRl TR-1012302, Revision 1 (released March of 
2006). 
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Question 7 

Reference (A), Attachment I, Regulatory Safety Analysis, section 5.1.1 states, "The 
proposed change to incorporate design criteria into the USAR provides added 
administrative assurance that internal flooding will be appropriately addressed, 
consistent with existing functional requirements, and that safety related SSCs will not 
be affected by a potential failure of a non-safety related SSC. " (bold type added). 

The statement in bold type above does not agree with what is stated in reference (B), 
which says that failure of non-category I (seismic) systems could potentially adversely 
affect the performance of engineered safety systems. Reference (6) seemingly states a 
less stringent licensing position than your more current statements in reference (A). 
Please explain. 

Response to Question 7 

The NRC staff's observation that the specified statement in Section 5.1 .I of reference 
(A) is inconsistent with reference (B) is correct. The reference (6) statement accurately 
reflects the assessment of the potential failure of non-seismic systems as documented 
during the operating license review period for Kewaunee. The reference (A) section 
5.1 . I  statement was intended to state that the incorporation of the proposed design 
criteria would provide added assurance that plant safety (including the safety-related 
SSCs that are needed for safe shutdown) will not be affected by a potential failure of a 
non-safety related SSC. 

Chanae to P ~ O D O S ~ ~  New USAR Section B.11 

This proposed statement does not enhance the overall understanding of the significant 
hazard consideration question being addressed. Therefore, the first full paragraph on 
page 9 of Attachment 1 in Reference (A) should be revised as follows: 

"The proposed change to incorporate design criteria into the USAR provides added 
administrative assurance that internal flooding will be appropriately addressed, 
consistent with existing functional requirements for safety-related SSCs. The 
change does not affect any accident initiators or the facility accident analysis. Thus, 
the probability and the consequences of an accident remain unchanged." 
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Question 8 

The new flooding design criteria in reference (A) does not consider Class I* pipe to fail. 

Is Class I* pipe designed to maintain its pressure boundary during a seismic 
event? 

Res~onse to Question 8 

Yes, Class I* pipe is designed to maintain its pressure boundary during a seismic event. 
Section B.2.1.a of the Kewaunee USAR provides the following definition of Nuclear 
Safety Design Classification for Class I and Class I* components: 

"Those structures and components including instruments and controls whose failure 
might cause or increase the severity of a loss-of-coolant accident or result in an 
uncontrolled release of substantial amounts of radioactivity, and those structures 
and components vital to safe shutdown and isolation of the reactor. Some items in 
Table B.2-1 are designated as Class I* indicating that these items have been 
designed to Class I Design Basis Earthquake loading (dynamic) only, and that these 
items are treated as Class Ill items in all other respects." 

USAR Table 6.7-1 provides the load combinations for components by Class of 
component. Table B.7-1 shows Class I and Class I* to be identical. Therefore, piping 
designed as Class I* is designed to maintain its pressure boundary during a design 
basis seismic event. 

The RAI addresses this criterion from a "functional" perspective (i.e. pressure 
boundary). The proposed B.11.2 criterion (a) states, "Only non-Class Ill* pipe or tanks 
are considered to fail ..." The criterion also states that "...individual items may be 
determined not to fail if evaluated to withstand the Design Basis Earthquake (DBE)." 
Since several non-Class Ill* piping segments at Kewaunee have been qualified to 
withstand a DBE without loss of pressure boundary, two items are evident. First, the 
pipe class identification is not a stand-alone criterion. Second, the function to, 
"...maintain its pressure boundary during a seismic event," is a definitive criterion. 

Proposed criterion (a) should be revised to reflect the generic functional requirement of 
pressure boundary and that, for clarity, dependence on the actual pipe class is not 
specified. The revised Section B.11.2.a item should read as follows: 
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"a. Only pipes and tanks not capable of maintaining their pressure boundary during 
a seismic event are considered to fail." 

Changes to the supporting text of proposed USAR Section B . l l  are also required 
revision to reflect this proposed criterion revision. See Attachment 2 of this letter for a 
complete copy of the proposed USAR Section B . l l  revisions. 

Inherent to this revised criteria are the elements from the originally proposed criteria a). 
That is, that pipes and tanks that are seismically designed or have been evaluated to 
withstand a seismic event do not fail and, therefore, are not considered as sources of 
internal flooding. Class I and Class I* components are not considered as internal flood 
sources since they have been designed and installed to withstand a DBE. In addition, 
the Class II and Class Ill* piping have been designed and installed to withstand an OBE 
as documented in KPS USAR Section B.4.5 and Table B.7-1. Therefore, these pipes 
are also not considered to be potential flooding sources. 

NRC TIA 2001-02 dated August 29, 2002 (reference 20) was written for Prairie Island. 
Issue No. 2 in the TIA specifically discusses the seismic qualification associated with 
the UBC Zone 1 criteria. Prairie Island and Kewaunee were designed by the same 
Architect Engineering Firm (Pioneer), licensed to the same design basis, and built at the 
same time with the same piping installation standards. The NRC response to TIA 2001 - 
02 (Issue 2) states that piping designed to the UBC Zone 1 loadings are essentially 
designed for the Operational Basis Earthquake (OBE). This equivalence is clearly 
applicable for KPS as demonstrated in USAR Table 8.7-1 which identifies the UBC 
loads for the OBE condition of loading. The OL SER's for both plants support this 
statement. 

TIA 2001-02 concludes that, "...it is consistent with the plant's licensing basis to use 
UBC Zone 1 loadings to show that non-Class I SSCs will not adversely affect Class I 
SSCs during a design-basis event." It is apparent that this conclusion was a factor in 
the selection of piping systems evaluated by Pioneer in the preparation of the October 
31, 1972 response (reference 3) to the Quad Cities flooding event. Only piping that was 
designated as Class Ill was considered a potential internal flood source around ESF 
equipment. This conclusion is consistent with the position that Class II and Class Ill* 
components were designed not to fail during the worst seismic event (OBE) anticipated 
to occur during the lifetime of the plant. 

Although the USAR defined distinction of Class Ill is that it did not require additional 
UBC Zone 1 loads, research into the installation of Class Ill piping has shown that Class 
Ill piping was installed no differently than the Class II or Class Ill* piping. All Class 1 1 ,  111, 
and Ill* piping installed in the seismic qualified areas of the plant were installed to the 
requirements of USAS 831.1 .O-1967 with applicable N-code cases to ASA 831.1 -1 955 
per the Pioneer piping design and installation specifications. Seismic loading and 
acceleration factors which met or exceed the criteria for an OBE (UBC Zone 1) seismic 
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event were stated in these specifications. Required QC inspections verified that piping 
of any class was installed to its specifications. To be clear, Kewaunee does not 
contend that Class 11, Ill, and Ill* piping is seismically qualified. It is our belief, however, 
that Class Ill piping, like Class II and Class Ill* piping is capable of withstanding an OBE 
and, "...will not adversely affect Class I SSCs during a design-basis event." Therefore, 
Class 11, Ill, and Ill* piping do not represent potential internal flooding sources. 

As a result of recent internal flooding concerns, many non-Class I pipes have been 
specifically evaluated by walkdowns and analysis to verify their status following a 
seismic event. The evaluated pipes include both Class II and Class Ill piping systems. 
All pipes evaluated to date have confirmed that the piping segments will remain intact 
and maintain their pressure boundary during a DBE, which represents loadings that are 
twice the required OBE per TIA 2001-02 and the KPS OL SER. Accordingly, it is 
Kewaunee's position that all piping classes defined in USAR Section 8.2.1 would 
maintain their pressure boundary during the worst anticipated seismic event, designated 
as the OBE, which is the criteria that was deterministically used during original licensing 
to address this issue. 

There are some water distribution lines in the facility that are not installed to the 
standards of the Class 11, Ill, or Ill* piping system specifications. These pipes are 
considered as potential internal flooding sources and can only be excluded as flooding 
sources following specific structural evaluations confirming acceptability or by 
conducting appropriate modifications. 
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B . l l  INTERNAL FLOODING 

B . l l . l  GENERAL DISCUSSION 

Internal flooding can occur as a result a rupture of a pipe or tank in a system containing or connected to a 
large volume of water. This section does not address flooding from other liquids such as chemicals or 

tain li lids d le to fliailure of diesel fuel that are stored in tanks. In t~hese~ases~~cu_bic~e_s~or rd ikescon~~ L --------- 
+hew--on-seismic components fi ,. -- - .,: or spillage occurs remote from any 
safetyr-related equipment. 

Internal flooding resulting from sources outside containment (other than natural phenomenon) was 
addressed in the original licensing process for Kewaunee. Amendment 17 to the FSAR addressed internal 
flooding from a postulated rupture in a service water line in the vicinity of the diesel generator rooms. 
The postulated rupture of a high-energy line (HELB) that also includes flooding consequences was 
addressed by FSAR Amendment Nos. 24,27, and 2++9&kh23 that added Appendix 10A to the FSAR. I 
Appendix 10A provided detailed design criteria and assessments of potential HELB events. Although the 
rupture of a service water pipe was addressed in the FSAR, the general criteria for the evaluation of 
internal flooding from a rupture of a pipe or tank was not captured in the FSAR. 

In 2005, re-constitution of the design criteria for internal flooding was initiated in support of several 
internal flood protection modifications. When the operating license for Kewaunee was issued, the AEC 
was pursuing the issue of internal flooding for previously licensed plants via the Multi-Plant Generic Issue 
B-11, "Susceptibility of Safety Related Systems to Flooding Caused by the Failure of Non-Class I 
Systems." The AEC developed a set of guidelines for internal flooding protection. These guidelines were 
not sent to Kewaunee for consideration; however, the guidelines have been considered in the re- 
constitution of the internal flooding design criteria. 

This section applies only to internal flooding resulting from the wi@+w-failure of a pipe or tank below the 
criteria for high-energy systems--a~-a--result oSi'aadsmic event. The HELB design criteria is addressed 
specifically in Section 10A. 

B.11.2 FLOODING DESIGN CRITERIA 



(c) Pipe and tank failures assume the single most limiting failure in an area as determined by 
maximum flood level calculated in an area. 

(d) Operator actions and design features are considered, but an additional single failure is not. 

(e) Flooding is assumed coincident with the loss of offsite power if it increases the consequences of a 
flood. 

S~~twsw~p3-Class 111" pipes and tankkaa are exclucleci from consideratii-~~n!,d~~~~~t~~~~thc~ir~~seimjjc~c~~~aIi~ic:~iunnnn 
(>th-g~;=gi& have been excluded from consideration as a flood source based on seismic evaluations to .----- 

verify that the pipes would have reasonable assurance to sustain the combined effects of a design basis 
earthquake and deadweight loading without a loss of nressurc boundarv function. This assurance is 
obtained from experience based evaluations and/or by bounding evaluations. Criteria from the ASME 
Section I11 Code for evaluation for level D loading or from ASME Section I11 Appendix F can be used to 
establish reasonable assurance against leakage from a pressure boundary. 
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Operator actions and design features are considered in the evaluation of internal flooding consequences. 
The design features include level sensing devices to alert operators to take action, check valves to prevent 
backflow through pipes, barriers to protect safety-related equipment (including existing walls, doors, 
dikes, etc.), and circulating water pump trips to minimize flood sources. Operator actions in response to 
control room indications are the primary means of identification and termination of flooding sources. 

Loss of offsite power (LOOP) is assumed unless the LOOP results in less limiting consequence. Design 
features that rely on electric power to operate (such as sump pumps) are only credited for flood 
protection if they are powered by site emergency power sources. 



B.11.3 CLASS I EQUIPMENT PROTECTION 

The criteria for Class I equipment protection is stated in Section B.5.a. It states that Class I items are 
protected against damage from the rupture of a pipe or tank resulting in serious flooding to the extent 
that the Class I function is impaired. Consistent with the AEC flooding guidelines, the Class I functions 
required following the rupture of a pipe or tank which results in internal flooding are those functions 
necessary to achieve and maintain safe shutdown of the reactor. For internal flooding, safe shutdown is 
defined as hot shutdown. The ability to achieve and maintain safe shutdown demonstrates the 
effectiveness of the plant design and flood protection measures to protect necessary Class I equipment. 

The installed flood protection measures include drain line check valves, flooding barriers, level alarms, 
and a circulating water pump trip. These measures provide additional protection to the original plant 
design against flood damage. The criteria for protection of Class I equipment has not changed, however, 
the means by which to comply with the criteria has become more effective. 

The AEC flooding guidelines developed in response to Multi-Plant Generic Issue B- 1 1 do not spec@ that 
flood protection equipment nee&-i!s-to be safety related. Flood protection equipment is not intended to I 
mitigate any aspect of a design basis accident. Therefore, consistent with the Kewaunee quality 
classification criteria, such equipment does not meet the criteria to be classified as safety related. 

B.11.4 CONCLUSION 

The ability to cope with internal flooding from the rupture of a pipe or tank is determined per the criteria 
provided in B. 11.2 above. Equipment required for the safe shutdown of the reactor must be protected 
from the flood consequences consistent with Section B.5.a. 
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B.5 PROTECTION OF CLASS I ITEMS 

Criterion: No single event will cause failure of redundant circuits or Engineered Safety 
Feature components in a manner such that a single failure after the event could 
prevent the protective functions of the associated Engineered Safety Features. 

The Class I items are protected against damage ffom: 

a. Rupture of a pipe or tank resulting in serious flooding or excessive steam release to the extent 
that the Class I function is impaired. 

b. Pipe whip and steadwater jets following a pipe rupture of an adjacent pipe. 

c. Earthquake, by having the ability to sustain seismic accelerations adopted for purposes of 
plant design without loss of function. Protection from interaction with the surrounding 
buildings is accomplished by providing a separating joint of sufficient size for earthquake 
displacements. Unless the building is designed to Class I seismic desi& an analysis is made 
to demonstrate that it will not collapse; otherwise, the systems are protected locally. 

d. Tornado wind loads. 

e. Other natural hazards. Examples of these hazards are seiche and ice. 

f. Fire, in such a way that fire and operation of fire-fighting equipment does not cause damage 
to redundant parts of the system. 

g. Missiles from different sources. These sources comprise: 

(i) Tornado created missiles. 

(ii) Missiles from components containing moving parts, whch could be subjected to 
overspeed. (Potential sources for such missiles are turbines, turbine generators, and 
diesel engines, gas turbines). 

(iii) Missiles from high-pressure steam and feedwater piping. (These missiles are limited to 
non-back-seated valve stems and parts bolted to valves with bolts smaller than 3".) 

Rev. 16 
12/01/2000 
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NUCLEAR REGULATORY COMMISSION 
OFFICE OF INSPECTION AND ENFORCEMENT 

Washington, D.C. 20555 
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lNSPECTlON AND ENFORCEMENT MANUAL 
DEPER 

P. 

TEMPORARY INSTRUCTION 2515/88 

INSPECTION OF LICENSEE'S ACTIONS TAKEN TO IMPLEMENT NRC GUIDELINES 
FOR PROTECTION FROM FLOODING OF EQUIPMENT IMPORTANT TO SAFETY 

2515/88-01 PURPOSE 

To v e r i f y  t h a t  equipment impor tant  t o  sa fe ty  will  not  be damaged by f lood- 
i n g  caused by the  rup tu re  o f  a  non-Class I system component o r  p i p e  t o  the 
extent- .  that eo&$ne;ered sa fe ty  features w i l l  no t  perform t h e i r  design 
funct ions.  Th is  temporary i n s t r u c t i o n  (TI )  i s  one o f  a  se r ies  t h a t  de- 
scr ibes NRC inspec t ion  requirements and guidance needed t o  v e r i f y  s a t i s f a c -  
t o r y  complet ion o f  l i censee ac t ions  i n  response t o  m u l t i - p l a n t  ac t i on  (MPA 
i t em  6-11). 

2515/88-02 OBJECTIVES 

To compare the ac t ions  o f  the l icensee w i t h  the 1972 NRC gu ide l ines  (Enclo- 
sures 1-3) f o r  p r o t e c t i o n  from f l o o d i n g  o f  equipment impor tant  t o  safety. 

2515/88-03 RESPONSIBILITIES AND AUTHORITIES 

Associate D i r e c t o r  f o r  Inspec t ion  and Technical Assessment, NRR 

Coordinate w i t h  the  reg iona l  o f f  i ces  t o  ob ta in  s p e c i f i c  i n fo rmat ibn  
and iden t i f y  i tems t o  be it\spected. 

Coordinate w i t h  regions as requ i red  t o  complete the requirements o f  
t h i s  T I .  

When requested by the regions, conduct a review o f  the  r e s u l t s  of 
t he  inspect ions.  Determine whether f u r t h e r  gener ic a c t i o n  needs t o  
be taken a f t e r  the complet ion o f  the  e f f o r t  d i r e c t e d  by this T I .  

Region Management 

Coordinate w i t h  NRR as needed t o  perform the inspec t ion  requirements 
o f  t h i s  T I .  

A t  most f a c i l i t i e s ,  t h i s  inspect ion e f f o r t  i s  expected t o  v e r i f y  
s a t i s f a c t o r y  1 icensee implementation o f  the requirements imposed 
under t h i s  MPA. I n  such cases, t h e  reg ional  o f f i ces  w i l l  be able t o  
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v e r i f y  s a t i s f a c t o r y  complet ion and r e p o r t  MPA v e r i f i c a t i o n  as 
complete. However, i f  the inspec t ion  produce r e s u l t s  which a re  
unc lear  and requ i r e  add i t i ona l  techn ica l  r e s o l u t i o n ,  t h e  reg iona l  
o f f i c e s  should contact  the  Associate D i r e c t o r  f o r  Inspec t ion  and 
Technical Assessment, NRR f o r  reso l  u t i on .  Recommendhtions f o r  
a d d i t i o n a l  a c t i o n  should be prov ided,  i f  appropr ia te .  

2515/88-04 BACKGROUND 

A t echn i ca l  issue was i d e n t i f i e d  concerning the f a i l u r e  of non-safety grade 
equipment such as condenser bel lows 'which cou ld  lead  t o  f l ood ing  o f  
sa fe t y - r e l a ted  equipment and l oss  o f  sa fe ty  funct ions,  P lan ts  l icensed 
before March 1, 1974 were requ i red  t o  review t h e i r  f a c i l i t i e s  and make mod- 
i f i c a t i o n s ,  as necessary. For p l an t s  l i censed  a f t e r  t h a t  date t h i s  i ssue  
was addressed as p a r t  o f  the 1  icens ing review process. Th is  i t em  i s  iden- 
t i f i e d  by NAR as MPA i tem B-11 and i s  app l i cab le  t o  a l l  p lan t s .  

Mod i f i ca t i ons  such as water t i g h t  doors, curbs, and changes t o  f l o o r  d ra ins  
may be needed f o r  some p lan t s  t o  so lve p o t e n t i a l  f l o o d i  
mod i f i ca t i ons  are p l a n t  spec i f i c .  

2515/88-05 BASIC REQUIREMENTS 

For each o f  the categor ies  l i s t e d  below, perform exam 

~g  problems. A1 l 

nat ions  i n '  areas 
suscep t ib le  t o  f l o o d i n g  o r  water impingement. This may. be .accomplished by 
v i s u a l  i nspec t ions  o r  reviews o f  engineer ing drawings, opera t ing  proce- 
dures,  and su rve i l l ance  records. Some examples o f  equipment and components 
whose func t ions  may be a f f ec ted  by f l ood ing  are motor c o n t r o l  centers ,  
e l e c t r i c a l  swi tchgear , b a t t e r i e s ,  d i ese l  generators, and pump and va lve 
con t ro l s .  Areas suscep t ib le  t o  f l ood ing  o r  water impingement may be 
ad jacent  t o  water suppl ies  f o r  f i r e  suppression, general se rv ice  and 
coo l ing .  

05.01 Separat ion f o r  Redundancy. Determine t h a t  redundant equipment 
impor tant  t o  sa fe t y  i s  separated and p ro tec ted  t o  ensure o p e r a b i l i t y  i n  the  
event a non-Class I system o r  component f a i l s  and causes f l ood ing  o r  water 
impingement. 

05.02 Access Doors and Alarms. Determine t h a t  the w a t e r t i g h t  b a r r i e r s  f o r  
from f l o o d i n g  o f  eiuipment important t o  sa fe t y  have access doors 

and hatches f i t t e d  w i t h  switches t h a t  annunciate i n  the  c o n t r o l  room when 
the access i s  open. The access doors should be w a t e r t i g h t  and f unc t i ona l .  
Determine t h e  da te  o f  t he  most recen t  v e r i f i c a t i o n  o f  t h e  seal i n t e g r i t y ,  
i n c l u d i n g  a  check f o r  water t ightness,  

05.03 Sealed Water Passages. Determine t h a t  penet ra t ions through w a l l  s  o f  
rooms con ta in ing  equipment impor tant  t o  sa fe ty  a re  sealed aga ins t  water 
leakage from a  f a i l u r e  o f  non-Class I water systems. Determine t h a t  
openings between f l o o r s  do no t  c rea te  a  p o t e n t i a l  f o r  f l ood ing .  For 
example, t he re  may be unsealed p ipe  sect ions i n  the  h o r i z o n t a l  s t r uc tu re .  
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05.04 F l o o r  Dra ins and Curbs. Determine t h a t  f l o o r  d ra ins  are no t  ob- 
s t ruc ted ,  t h a t  screen covers a re  i n  p lace,  and t h a t  curbs are continuous. 
Assure t h a t  the  area served by t he  f l o o r  dra ins are f r e e  from ob jec ts  which 
may migra te  du r i ng  water f l ow t o  the d r a i n  and obs t ruc t  t he  d r a i n  (such as 
p o l y  bags o r  sheets, paper, e tc ) .  Where appl icab le ,  determine t h a t  f l o o r  
d r a i n  check va lves open and c lose  c o r r e c t l y  w i t hou t  s t i c k i n g .  

05,'05 Water Level Alarms and Tr ips. Determine t h a t  the  l e v e l  alarms and 
pump t r i p s  i n  rooms con ta in ing  non-Class I system components and pipes 
whose rup tu re  cou ld  r e s u l t  i n  f l o o d  damage t o  equipment impor tant  t o  sa fe ty  
alarm i n  t h e  c o n t r o l  room and l i m i t  f lood ing.  Determine the date o f  the 
most recen t  v e r i f i c a t i o n  o f  t h e  func t ion ing  and ca'l i b r a t i o n  o f  t he  l e v e l  
alarms. Redundance o f  switches i s  requi red;  c r i t i c a l  t r i p  c i r c u i t s  should 
be redundant. 

05.06 Equipment Locat ion and Pro tec t ion .  Determine t h a t  Class I equipment 
i s  l oca ted  o r  p ro tec ted  such t h a t  rup tu re  o f  a non-Class I system t h a t  i s  a 
p o r t i o n  o f  a  pumped system o r  i s  connected t o  a  coo l i ng  tower con ta in ing  
water w i l l  n o t  r e s u l t  i n  f a i l u r e  o f  the equipment from f lood ing .  For 
example, water  impingement s h i e l d i n g  may be used f o r  e l e c t r i c  motors. 

05.07 Loss of O f f s i t e  Power. Determine t h a t  the  simultaneous loss  o f  o f f -  
s i t e  power w i t h  the rup tu re  o f  a non-Class I system component o r  p i pe  w i l l  
no t  a f f ec t  t he  operat ion o f  the  annunciators,  alarms, switches, t r i p s ,  e tc .  

05.08 I n t e g r i t y  o f  Class 1E Electrical Systems. Determine t h a t  enclosures 
i n  harsh environments i nc l ud ing  hiqh-energy 1 i ne  breaks t h a t  con ta in  Class 
1 E  e l  e c t r i c a ?  termina ls  and iermi-nation;- are  sealed/gasketed t o  prevent 
moisture i n t r u s i o n  which may cause power system sho r t i ng  o r  i n o p e r a b i l i t y  
of the ins t rument  o r  component served by the Class 1 E  source. 

05.09 Adm in i s t r a t i ve  Cont ro l .  I t  i s  impor tant  t o  mainta in  p r o t e c t i o n  from 
f lood ing  o f  equipment and the  l i censee  may have es tab l i shed  adm in i s t r a t i ve  
con t ro l  programs t o  ensure t h a t  measures taken i n  each o f  the  above cate- 
gor ies  a re  e f f e c t i v e  and inc lude  pe r i od i c  su rve i l l ances  t o  v e r i f y  t he  ade- 
quate con t i nua t i on  o f  such measures. Determine the methods o r  programs 
used t o  keep t h i s  p r o t e c t i o n  e f f e c t i v e  and current .  For example, i t  may be 
found i n  p o r t i o n s  o f  r e p a i r ,  maintenance, and inspec t ion  procedures o r  i t  
may be p a r t  o f  design reviews. 

2515/88-06 REPORTING REQUIREMENTS 

06.01 Regional i nspec t ion  r e s u l t s  sha? l  be t ransmi t ted  t o  t he  Associate 
D i r e c t o r  f o r  Inspec t ion  and Technical Assessment, NRR. The inspec t ion  
e f f o r t  s h a l l  be documented i n  a r o u t i n e  inspec t ion  r epo r t .  

06.02 Some o r  a1 1 o f  the i nspec t i on  requirements o f  t h i s  T I  may have been 
p rev i ous l y  accomplished as p a r t  o f  inspect ions conducted a t  a p a r t i c u l a r  
f a c i l i t y .  I n  such cases where the  bas is  f o r  f i nd i ngs  r e s u l t i n g  from these 
inspec t ion  requirements i s  adequately documented i n  an e a r l i e r  i n spec t i on  
r epo r t ,  en te r  t h e  i nspec t i on  r e p o r t  number, complet ion date, and o ther  
p e r t i n e n t  da ta  i n  the S i M S  data base f o r  the a f f ec ted  f a c i l i t y .  

Issue Date: 04/06/87 



06.03 Th is  T I  may serve as a subs t i t u t e  f o r  the  app l i cab le  po r t i ons  o f  the 
f o l l o w i n g  i nspec t i on  procedures ( I P ) :  

a. IP 62702 Maintenance .Program 
b. I P  62703 Monthly Maintenance Observations 

06 .04  When i nspec t i on  a c t i v i t i e s  requi red by t h i s  T I  are  completed, en te r  
the  s ta tus  o f  these a c t i v i t i e s  i n  the  fo l l ow ing  SIMS data f i e l d s .  The SIMS 
issue number f o r  t h i s  T I  i s  MPA-6-11, 

a. Inspec t ion  Report Number. Up t o  f i v e  inspec t ion  r e p o r t  numbers may 
be entered t o  i d e n t i f y  those instances where the  inspec t ion  a c t i v i -  
t i e s  a re  documented i n  more than one inspec t ion  repor t .  

b. I nspec t i on  Report Date. This data f i e l d  l i s t s  e i t h e r  the date o f  
the f i na l  inspec t ion  r e p o r t  on t h i s  item, the date o f  the  most re- 
cen t  i nspec t i on  r e p o r t  on t h i s  i tem, o r  a projected f i n a l  i n spec t i on  
date f o r  t h i s  item. 

c. Comments. This data f i e l d  contains 300 characters  and can be used 
t o  describe t h e  s ta tus  o f  NRC inspec t ion  a c t i v i t i e s  f o r  t h i s  i t em  a t  
each p l a n t .  Useful  i n fo rmat ion  i n  t h i s  f i e l d  would inc lude  mention- 
i n g  o f  outs tanding open items o r  f u t u re  l icensee ac t i on  needed t o  
c lose  the  item, i f  a p p l i c a b l e .  

2515/68-07 E X P l  RAT ION 

The T I  s h a l l  remain i n  e f f e c t  u n t i l  Apri l  1, 1988. 

2515/88-08 CONTACT 

Quest ions regard ing t h i s  T 1  should be addressed t o  Paul Cort land, (301) 
492-4175. 

2515/88-09 STAT IST ICAL  DATA REPORTING 

Record ac tua l  t i m e  spent t o  perform the inspec t ion  and the t ime spent on 
f 01 1 owup i terns i denti f i cd i n  the i nspec t ion  r e p o r t  aga ins t  module number 
25588. 

END 

Enclosure 
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Memorandum from E. M. Hackett (NRC) to M. A. Satorius (NRC), "Final Response 
to Task Interface Agreement 2005-10 Relating to Impact of Flooding on Residual 

Heat Removal (RHR) Pumps at Kewaunee Power Station (Task Interface 
Agreement (TIA) 2005-10) (TAC NO. MC8937)," dated May 5, 2006 



May 5,2006 

MEMORANDUM TO: Mark A. Satorius, Director 
Division of Reactor Projects 
Region I!! 

FROM: 

SUBJECT: 

Edwin M. Hackett, Deputy Director /RAI 
Division of Operating Reactor Licensing 
Office of Nuclear Reactor Regulation 

FINAL. RESPONSE TO TASK INTERFACE AGREEMENT 2005-1 U 
RELATING TO IMPACT OF FLOODING ON RESIDUAL HEAT 
REMOVAL (RHR) PUMPS AT KEWAUNEE POWER STATION (TASK 
INTERFACE AGREEMENT (TIA) 2005-1 O)(TAC NO. MC8937) 

By rnemorandum dated November 17, 2005, Region 111 submitted Task Interface Agreement 
(TIA) 2005-10, which requested assistance from the Office of Nuclear Reactor Regulation 
(NRR) to resolve the rollowirlg three issues related to RHR pump vulnerability to flooding which 
may result due to seismically induced or random failures of non-seismically qualified piping at 
Kewaunee Power Station (Kewaunee): 

s Does Kewaunee's licensing basis require the RHR system to be protected from 
seismically induced or random flooding to maintain its at-power operable status in 
accordance with Technical Specifications? 

e Does Kewaunee's licensing basis require the RMR system to be protected from 
seismically induced or random flooding to maintain its below-.hot-shutdown operable 
status in accordance with Technical Specifications? 

Is RHR operability mode specific? If the RHR system is inoperable below hot shutdown, 
is the system inoperable above hot shutdown? If it is determined that the RHR system 
is operable above hot shutdown but inoperable below hot shutdown, what would be the 
required licensee action? 

By rnemorandum dated April 5,2006, NRR issued a draft TIA response prepared by NRR's 
Division of Safety Systems, Balance-of-Plant Branch which Region Ill was requested to review 
and provide its comments to NRR's Division of Operating Reactor Licensing within 30 days. 011 
April 21, 2006, NRR held a telephone conference with Region Ill to discuss the draft TIA 
response. By memorandum dated April 26, 2006, Region Ill provided comments on the draft 
TIA response. This final TIA reflects Region Ill's comments. 

Docket No. 50-305 

E nclosn re: 
NRR Staff Assessment 

CONTACT: David H. Jaffe, NRWDORL 
(307) 415-1439 
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(NRR) to resolve the following three issues related to RHR pump vulnerability to flooding which 
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O Does Kewaunee's licensing basis require the RHR system to be protected from 
seismically induced or random flooding to maintain its at-power operable status in 
accordance with Technical Specifications? 

X Does Kewaunee's licensing basis require the RHR system to be protected from 
seismically induced or random flooding to maintain its below-hot-shutdown operable 
status in accordance with Technical Specifications? 

* Is RHR operability mode specific? If the RHR system is inoperable below hot shutdowrr, 
is the system inoperable above hot shutdown? If it is deterrriir~ed that the RHR system 
is operable above hot shutdown but inoperable below hot shutdown, what would be the 
required licensee action? 

By rt.rernorandurn dated April 5, 2006, NRR issued a draft TIA response prepared by NRR's 
Division of Safety Systems, Balance-of-Plant Branch which Region Ill was requested to review 
and provide its comments to NRR's Division of Operating Reactor Licensing within 30 days. On 
April 21, 2006, NRR held a telephone conference with Region Ill to discuss the draft TIA 
response. By rneniorarldurri dated April 26, 2006, Region Ill provided corntr~er~ts un the draR 
TIA response. This final TIA reflects Region Ill's comments. 
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FINAL STAFF ASSESSMENT 

OFFICE OF NUCLEAR REACTOR REGULATION 

IMPACT OF FLOODING ON RESIDUAL HEAT REMOVAL PUMPS AT THE KEWAUNEE 

POWER STATION 

TASK INTERFACE AGREEMENT 2005-10 

The Kewaunee Power Station (Kewaunee) licensee (currently Dominion Energy Kewaunee: 
Inc.) compieted an internal flooding analysis in June 2005, as part of an extent of condiiion 
review 'for the station's response to flooding in the auxiliary building under ihe licensee's 
calculation 2005-05708, "Internal Flood Levels Due to Postulated Piping Ruptures In General 
Pipe Lines In Auxiliary Building" Revision 1. Region 1Il inspectors noted that this evaluation 
identified several potential flooding sources, including a non-seismically mounted service water 
pipe and non-seisrnicaily mounted condensate line, which could result in both residual heat 
removal (RHR) pump pits being filled with water to over 8 feet and cause both RHR pump 
motors to fait. 

Given that both pumps were vulnerable to flooding from a single-failure, the inspectors 
questioned the operability of the RHR system in the emergency core cooling system mode. 
The licensee asserted that this condition was known and is acceptable because the plant is a 
"hat shutdown" plant and no credit for RHR is given in reaching and maintaining hot shutdown. 
in accordance with the licensee's response to unresolved safety issue (USI) A-46, fallowing a 
seismic event. The licensee also stated that a loss-okooiant accident (LOW) is not assumed 
coincident with a seismic event or flood. The inspectors also questioned the operability of RHR 
in the decay heat rerrwvai mode. The licensee asserted that flooding events were not pari of 
the licensing basis for RHR which is based an hot shutdown conditions and concluded that both 
RHR trains were operable. The initial questions by the residents were characterized as an 
Unresolved Itern in the 2nd quarler integrated inspection report (05000305i2005008). No 
performance deficiency was identified pending resolution of the issue. 

2.0 BACKGROUND 

The issues identified by the inspectors invalve the definition of operability. Technical guidance 
provided in Part 9900 of the Nuclear Regulatory Commission (NRC) Inspection Manual lists the 
following principal criteria for technical specification operability requirements that are relevant to 
the issue: 

The system operability requirements that are based on safety analysis of 
specific design-basis events for one mode or condition of operation may not be 
the same .for all modes or corlditions of operation. 

ENCLOSURE 



The system operability requirements extend to necessary s~tpporl systems 
regardless of the existence or absence of support system reyuirernents. The 
operability of necessary support systems includes regulatory requirements. It 
does not include consideration of the occurrence of multiple (simultaneous) 
design-basis events. 

Section : 3.1, "Overall Plant Requirements," of the Kewaunee Updated Safety Analysis Report 
(USAR) states that those systems and components vital to safe shutdown and isolation of the 
reactor or whose failure might cause or increase the severity of an accident or result in an 
uncontrolled release of substantial amounts of radioactivity are designated Class 1. In 
Appendix B to the USAR, Table B.2-1 lists the RHR system as a Class I System. USAR, 
Appendix B, Section 8.5, "Protection of Class I Items!" states that Class 1 items are protected 
against darnage lrurn "Rupture of a pipe or tank resulting in serious flooding or excessive steam 
release to the extent that the Class 1 function is impaired." T~LIS, the protection against damage 
from rupture of a pipe is limited to those conditions where the system is needed to perform its 
Class I function. The need for the subsequent performance of the Class 1 function is informed 
by earlier licensing basis documents related to pipe rupture or failure. 

Section 9.3.3, "System Evaluation," of the Kewaunee USAR describes specific design features 
protecting the RHR pumps from flooding. The design features include separate, shielded 
cornpartrnents with floor drains. The floor drains direct water to the RWR pump pit sump, where 
two 60 gpm sump pumps are provided to pump collected water to the waste holdup tank or the 
deaerated drains tank. Each drain line has a remotely operated valve that a~itomatical[y closes 
on high level within the RHR purnp compartrnent, which would indicate either rnassive Paiiure or 
the inability of the sump pumps to handle the leakage. The RHR pump pit sump has a high 
level alarm which will cause an alarm in the main control room on high water level. Each line 
from the containment sump to the respective RHR pump suction has two remotely operated 
isolation valves to isolate RHR .following a failure of an RHR pump seal or nlirior pipe break 
within the RHR pump room. These features provide protection during perforinance of the 
Class I function of the RHR system to provide long-term post-LOCA recirculation cooling. 

The earliest documents pertaining to seismically-induced or random pipe failure and 
subsequent flooding were developed in 1972. following the failure of a circulating water system 
expansion joint at Quad Cities. These documents were concerned with the failure of 
non-seismic piping systems and the potential flooding of equipment needed for safe shutdown. 
By letter dated September 26, 1972, the NRC requested Wisconsin Public Service Corporation 
(a previous Kewaunee licensee) to review Kewaunee to determine whether the failure of any 
non-Category I (seismic) equipment could result in a condition, such as flooding, that might 
adversely affect the performance of safety-related equiprrmt required for safe shuidown of the 
facility or to limit the consequences of an accident. In its response dated October 31, 1972, the 
licensee stated that the failure of reactor makeup water and demineralized water lines in the 
auxiliary building basement could potentially adversely affect the performance of engineered 
safety system. However, the licensee also stated that, because of safety systern redur~dancy 
and design arrangement, the functional purpose of the safety equipment would not be 
jeopardized. The criteria used to make this assessment were not documented. 

By letter dated November 7, 1972, the licensee responded to an oral NRC staff request to 
address randoni pipe breaks in systems containing high-energy fluids. Sections I through Ill of 
the enclosure to that letter provided analyses of postulated breaks in the main steam and main 



feedwater piping within the auxiliary building, and Section IV of that enclosure described 
analyses of miscellaneons piping systerns. The analyses of miscellaneous pipirrg systems 
included evaluations of potential flooding effects from failures of the service water, component 
cooling, demineralized water, and reactor makeup water systems. For these evaluations, the 
licensee determined that either the system has too low a volume to endanger engineered safety 
features or the rate of rise of water level was low enough to allow operator adiorl before 
affecting safeguards equipment. Again, the specific criteria used in these assessments, such 
as the bi-eak size and the operator response time, were not documented. 

In their conlrrier\ts on the draft TIA response, Region Ill staff asked whether a September 23, 
1971, letter to Wisconsin Public Service Corporation from the staff was part of the staff review 
of the TIA and whether the contents of the letter are relevant to the questions in the TIA. This 
historical reference contained a cluestion (Kewaunee Final Safety Analysis Report. (FSAR) 
Question 8.16) regarding the potential failure of service water piping in proximity to the 
emergency diesel generator rooms. This question requested that the licensee provide an 
analysis of the eff'ect of a rupture of one of the service water lines on the emergency power 
systems. The response to FSAR Question 8.16 was included with Arnendrnerrt No. 13 to the 
Application for Construction Permit and Operating License for the Kewaunee Nuclear Power 
Plant, issued December 15, 1971. The response stated that the rupture of a service water pipe 
in an emergency diesel generator room could result in loss of the generator or safeguards 
electrical bus in that room. In addition, the response stated that operation of service water 
valves from the control room would isolate the break and, if required, operators would realign 
service water supplies through intact piping. This response is consistent with the licensing 
basis defined in the later letters dated October 31 and November 7, 1972, in that design 
arrai-rgement would limit the immediate effects and operator action would limit the later effects 
such that the functional capability of essential safety equipment would be retained. However, 
the emergency power system is an essential system in achieving hot shutdown, and the staff 
qi.restioned the potential failure of tile seismically qualified service water lines in the vicinity of 
the emergency diesel generators based on their safety significance. The later documents 
establish the licensing basis with respect to pipe failures elsewhere. 

To further assess protection from pipe breaks in high-energy systerns, the NRC issued a letter 
to Wisconsin Public Service Corporation dated December 15, 1972. This letter was generic in 
the sense that identical requests for information were sent to all plants operating or under 
construction, and it is commonly referred to as the Giambusso letter. The review criteria 
included with ihe Giambusso letter are available as an attachment to Standard Review Plan 
Section 3.6.1. The Giambusso letter only addressed failure of high-energy piping systems; 
flooding concerns associated with rnoderate-energy piping systems such as service water were 
not within the scope of the requested review. 

The final analyses of postulated pipe breaks in high-energy systems were largely described in 
Amendment No. 24 to the Kewaunee Final Safety Analysis Report, with additional information 
provided in Arnendrr~ent Nos. 25, 27, arid 28. The NRC, staff evaluation of these analyses were 
documented in Supplement 2 to the Licensing Safety Evaluation Report for the Kewaunee 
Nuclear Power Plant, dated May 10, 1973. The NRC staff's evaluation of pipe breaks outside 
of containment did not encompass the flooding issues of concern in the TIA because the 
evaluation focus was on pipe breaks in high-energy systerns. The NRC staff's evaluation 
clearly stated that the RHR system was not essential to bring the plant to a safe, cold 
shutdown, in the event of a pipe break in a high-energy system. However, the NRC staff noted 



that the equipment used to achieve cold shutdown under normal plant operating conditions, 
which iricludes the RHR system, would also be used fc~llowing a high-energy pipe rupture, if the 
equipment were still available. 

Two generic safety issues were also relevant Lo the licensing basis for protection against 
internal flooding. These issues were US1 A-1 7,  "Systems Interactions in Nuclear Power Plants," 
and US1 A-46, "Seismic Qualification of Equipment in Operating Nuclear Power Plants." The 
resolution of USl A-17, as presented in Generic letter (Gl) 89-1 8, expected licensees to 
evaluate the potential for water intrusion and flooding from internal sources in the Individual 
Plani, Examination (IPE) process requested by GL 88-20. The Kewaunee IPE did not identify 
any significant risk associated with internal flooding, and, therefore, no modifications 
addressing internal flooding vulnerabilities were implemented. The resolution of USI A-46 
involved the verification of seismic adequacy of rnecharlical and electrical equipment in nuclear 
power plants; as documented in GL 87-02. The scope of the seismic verification was limited to 
components whose failure could darnage equipment necessary to maintain the plant in a safe 
shutdown condition for 72 hours. This criterion excludes protection of the RHR system cold 
shutdown functions from the scope of seisrnic verification. 

3.0 BALANCE-OF-PLANT Branch (SBPB) RESPONSE TO REGION III REQUESTS 

Region Ill requested the Office of Nuclear Reactor Regulation to respond to three questions. 
The SBPB response is summarized below. 

Does Kewaunee's licensing basis require the RHR system to be protected from 
seismically induced or random flooding to maintain its at-power operable status 
in accordance with Technical Specifications? 

SBPB Response: 

The licensing basis of !he RHR systerri in the power operation, startup, and hut standby modes 
of operation includes protection of the RHR system function from failures of non-seismically 
qualified piping, consistent with the licensee's statements in the letter dated October 31, q972. 
In addition, the RHR system function in these operating modes is required to be protected from 
a single random failure of an RHR puinp seal or an unspecified minor piping failure within the 
RHR pump pits during the iong-term post-accident recirculation phase. The licensing basis 
includes a general statement that aperator action or the limited system volume would preclude 
failure of engineered safety features as a result of other randorn pipe breaks. but this statement 
does not imply that the RHR system is protected from these other random pipe failures. 

Operability of the RHR system at Kewaunee in the power operation, stariup, and hot standby 
modes of operation is based on the RHR system performing its emergency core cooling and 
long-term post-accident recirculation cooling functions. These functions are clearly specified as 
Class I functions of the system, and the RHR system must be capable of performing these 
functions assuming a failure of non-seismic piping However. the licensing basis includes a 
statement that the design arrangement. and redundancy of the safety systems ensure lhe 
system function can be performed following failure of a non-seismic pipe. Therefore, the 
design basis of the RHR system must include a provision that the trains be separated in a 



manner that prevents simultaneous damage to both trains from a failure of a non-seismic pipe. 
However, protection of both trains frorn any failure of non-seismic piping is not necessary to 
satisfy the licensing basis. 

The design basis for the RHR system includes ensuring that a failure of the RHR pump seal or 
other unspecified passive failure in one loop of the RHR sysfern during the long-term, 
post-LOCA recirculation mode of operation would not result in failure of the opposite RHR loop. 
Section 9.3.3 of the Kewaunee USAR identifies specific flood protection features for the RHR 
pump pit rooms. These features include the drain lines from each room to the sump, the 
automatic isolation of the drain line on high level irr the associated pump roorn, the operation of 
two sump pumps to transfer collected water from the s~lrnp to the liquid radioactive waste 
system, the capability to remotely isolate individual lines from the containment sump to the RHR 
pump suction to limit the inventory of water that can leak into a roorn, and alarms in the main 
control room actuated by high sump or high pump room levels. Consistent with the criteria for 
operability, the ability of these flood protection features to perform their design functions is 
necessary to maintain the RHR system operable. These features may also be credited when 
evaluating the potential for failure of a rwn-seismic pipe to sirnultarreously affect both RHR 
trains such that the system function is lost. 

Although the features described above provide some protection against other random failures 
of piping that may lead to floodirrg of the RHR pump roorns, the capability to mitigate these 
types of events was not included in the design basis of those features. The operability of the 
RHR system in these operating inodes is based on LOCA mitigation, and the NRC staff has 
generally corlcluded a coincident random failure of seismically qualified piping was sufficiently 
unlikely that it could be excluded from the design basis of emergency care cooling system 
components. Therefore, the potential for random piping failures to overwhelm these protective 
features and flood the RHR pump rooms does not affect the at-power operable status of the 
RWR systern. The plant is safe because alternate systems can perform the RHR function 
necessary for safe shutdown. 

In their comments on the draft TIA response, Region Ill staff suggested that the licensing basis 
requires that the RHR trains be protected in a manner which ensures that the Class I function 
is maintained for both trains. The NRR staff agrees that this criteria applies to systems 
necessary to achieve safe shutdown following a pipe or tank failure that occurs as an initiating 
event, such as the auxiliary feedwater system and the emergency power system, hecailse 
these systems niust perform their function following an additional single failure as described in 
Sectioi-i B.5 of the Kewaunee USAR. However, in licensing the Kewaunee plant, the staff 
specifically accepted exclusion of the RHR system from the set of systems necessary to 
achieve safe shutdown following such an event, which effectively means the RHR syster~i has 
no Class I function following a random break in a seisrnically qualified pipe. 

The licensing basis, as documented in Section IV of the attachment to the Jicensee's letter 
dated Naverriber '7, 1972, includes the statement that the rate of rise of water level from any 
piping failure would be low enough to allow operator action before affecting safeguards 
equipment. Conformance with this licensing basis capability may involve development of alarni 
response procedures for alarm conditions associated with pipe failures (e.g., the RHR pump 
roorn high level alarm) to ensure operator actions are completed quickly eriouyh to avoid an 
adverse affect on safeguards equipment. 



In summary, the answer io the first question is "yes" with respect to failure of non-seismic piping 
tu ihe extent the failure threatens the RWR system fundion (pratection against flooding lhat 
could result in loss of a single train is not required) and "no" with respect to random pipe breaks 
in the auxiliary building since the Kewaunee RHR system function is only required to be 
protected from a single random failure of an RHR pump seal or an unspecified minor piping 
failure within the RHR pur~ip pits during the long-term post-accident recirculation phase. 

Question 2: 

Does Kewaunee's licerising basis require the RHR system to be protected from 
seismically-induced or random flooding to maintain its below-hot-shutdown 
operable status in accordance with Technical Specifications'? 

SBPB Response: 

Similar to the licensing basis of the RHR system in the power operation, startup, and hot 
siaridby rnocjes of operation, the Kewauriee licensing basis includes protection of the RWR 
system shutdown cooling function from failures of non-seismically qualified piping, consistent 
with the licensee's statements in the letter dated October 31, 1972. The Kewaunee licensing 
basis for the RHR system in the shutdown cooling mode of operation includes no discussion 
regarding protection fmm the effe~ts of random, moderate-energy pipe brwiks. 

Wisconsin Public Service Corporation stated in the letter dated October 31, 1972, that the 
functional purpose of safety equipment would not be jeopardized by the hilure of non-seismic 
piping in the auxiliary building because of safety equipment redundancy and design 
arrangement. In the cold shutdown and refueling modes of operation, the RHR system 
performs an essential safety function that cannot readily be performed by other systems or 
components. Therefore, the determination of RHR system operability in the cold shutdown and 
refueling modes of operation involves an assessment of whether the failure of non-seismic 
piping would result in failure of both RHR trains. In completing this assessment, the licensing 
basis allows the consideration of design features that separate the RHR system trains. 

In summary, the answer to the second question is "yes" with respect to failure of non-seismic 
piping to ?he extent the failure threatens the RHR system function (protection against flooding 
that could result in loss of a single train is not required) and "no" with respect to random pipe 
breaks in the auxiliary building since the Kewaunee licensing basis for the shutdown cooling 
mode of operation includes no discussion regarding protection from the effects of random, 
moderate-energy pipe breaks. 

Question 3: 

Is RHR operability mode specific'? If the RHR system is inoperable below hot 
shutdown, is the system inoperable above hot st-wtdown? If it is deterrriir~ed that 
the RHR systetn is operable above hot shutdown, but inoperable below hot 
shutdown, what would be the required licensee action? 



SBPB Response: 

The basis for determining operability is mode-specific because some design-basis events are 
credible only in certain operating modes, and operability is based on the capability to complete 
the required system function during design-basis events. The NRC technical guidance 
regarding operability describes that requirements based orr safety analyses do not riecessarily 
have to be the same for all modes of operation. The required actions are specified by the 
relevant technical specification. In the case of the RHR system, operability in the cold 
shutdown and refueling modes of operation is based on the shutdown cooling function, and 
operability above the hot shutdown modes is based on the emergency core cooling and 
long-term, post-accident recirculation cooling functions. These functions have different safety 
analyses, so inoperability in one mode does not translate to inoperability in another mode. 
Operability is determined by evaluating functional capability in each rnode. 

If the RHR system is inadequately protected from failures of non-seismic piping (i.e., the system 
protection is degraded to the extent that the system is inoperable), the plant must be 
rrlaintained in a rnode where the RWR function could be perfarmed by other systerns thai are 
adequately protected from failures of non-seismic piping. This translates to maintaining the 
plant in the hot shutdown mode, where the LOCA mitigation functions are not required and the 
RHR function can be performed by the steam generators and the auxiliary feedwater system, 

In summary, the answers to the ~?.rulti-part Question 3 are as follows: 

Part 1 : Is RHK operatiliiy mode specific? 

'Yes" 

Park 2 :  If the RHR syslerr~ is inoperable below hot shutdown, is the systern inoperable 
above hot shutdown? 

"Not necessarily" since inoperability in one mode does not translate to 
inoperability in another mode. 

Part 3: If it is determined that the RHR system is operable above hot shutdown, but 
inoperable below hot shutdown, what would be the required licensee action? 

If the plant is in hot shutdown or above, it must remain in a mode oiher than cold 
shutdown or refueling until operability in those modes is restored. In the case of 
inoperability below hot shutdown, the only option is ti1 prornptly restore the 
system to operable status since it is unreasonable to require the licensee to 
increase the operational mode level. Operability may be restored by seismically 
qualifying the piping, providing protection for one train from the potential failure, 
or isolating the flow to the unqualified piping segment. 

Principal Contributor: S. Jones 

Date: 
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Jet Impingement, or Pipe Whip Reactions," dated September 25,1972 



r?dI 3: i I SiX'cT, XTCLEAR CESERAT~?~G PLAh? - UNITS l & 2 )10: 21-6197 
NO: 23-7lZ7 

As Indicated .---- 
A :  September 25, 1972 

. . .  . r .  . . .  b Indicated 

SCGJ LCT: Protection of Reactor Protection System ;nd* £2- P i p e  

Ruptures, Jet Impingement or  Pipe Whip Reactim 

 he at tkhed study (separate attachment to this u.prandua) essentially outlines the 

cri-a to be used for Protection of Reactor Protection Srstcr and Engineered Safetp 

Pcatureg f r o l a  and a m l i e s  to both 
Kewaunee and Prairie  Island Projects. 

At a reeting on Friday, September 22, 1972 at 1:00pm In Conference Ibor A, whcn t h  - 

above addressees were present,  the following conclumionm given below, -re reached -- 

regarding the criteria and the imediate work effort required (88  indicated belou) on 

the Pralrie  Island Project. 

A. Criteria:, NSP has accepted the DRL position on thin subject and will eeaent i r l l y  
/ 

, personnel. Lf not before a t  the ACIS mub-comittee ~ r e t i n g  on October 24,1972 -. 

NSP w i l l  state that they vilf make rucea.ar7 modi f i c r r t ionr  to the p l a t  

(.a far a r  practicable) to w e t  thir r q u i r e r a t .  The AEC-DRL porition im 



jet Irpingewot o r  Pipe Yhip Reactions 
septembtr  25. 1972 
Page 2 
"We conclude t h a t  the app l i can t ' s  c r i t e r i o n  should k d i f i e d  t o  r t a t e  t h a t  no 

s i n g l e  event vill cause f a i l u r e  of redundant r eac to r  p ro t ec t ion  r y r t a  c i r c u i t a  

o r  ESF components, In a manner such t h a t  a s i n g l e  f a i l u r e  a f t e r  the event prevents  

the protective funct ion of a s soc i a t ed  ESP." 

Ue interpret the c r i t e r i a  as fo l lous :  

"30 single event (e.g. pipe rupture-steam l ine)  vill cause f a i l u r e  of PLactor Protect ion 

S y s t e n  o r  Engineered Safety Features  required (needed) t o  mi t iga t e  the consequencer 

of  this event, i n  a m e r  such that a s i n g l e  f a i l u r e  a f t e r  the  event prevents required 

procec tion". 

To elaborate a l i t t l e  f u r t b e r  this c r i t e r i o n  requires  t h a t  a l l  s y s t c r r  required t o  

u l t i g a r e  the consequence of an acc ident  be derigned much t h a t  tbr accident  dces not  take 

out of se rv ice  e i t h e r  of a redundant tw t r a i n  s p t e u .  I t  is  underrtood that 

during naintenance periods on p ro t ec t ion  systems o r  ESP this c r f t e r i o n  is v io la ted .  

Howver the Technical S p e c i f i c a t i o n s  spell out t h e  time period f o r  e q u l p r n t  ou t  on 

nrafntenance p r i o r  t o  p l a n t  shut-down. 

The key word i n  chis c r i t e r i o n  is t h e  l ist  of e q u i p v a t  needed o r  required. As an 

e x a w l e  of a Main Steam L i n e  Break, depending on the loca t ion  of t h e  break the 

needed equiprents are d i f f e r e n t .  I t  i s  therefore  e s s e n t i a l  to i d e n t i f y  the needed 

equipment accurately and then determine i f  they a re  a f f e c t e d  by the  accident and i f  

s o  then protec t  the same. 

B. Pioneer E f fo r t :  Pioneer has t o  copc up with  so- ansverr by Friday, September 29, 1972. 

I t  i s  w i t h  t h l s  i n  mind t h a t  t h e  meeting was ca l led .  In  a  su l le r  group meeting 

a f t e r  t h i s  meeting, t h e  following tasks e r e  out l ined:  

(i) Mechanical (U. P. Brennan and C. Agan vf th appropr ia te  DU) help)  dl1  

investigate t he  f e a s i b i l i t y  o f :  

(a) A Guard-Pipe or  Pipe-Chase around the b i n  Steam line% 



k o t e c t i a  of  Reactor Protect ion Spsten .ad -red Safety Pe8turea frol 
P i p e  Ruptures, J e t  I n t p i n g c ~ n t ,  o r  Pipe Yhip lcwt ia~s 

September 2 5 ,  1972 
Page  3 .  

p r o b l e ~  is  el iminated by physical  separat ion o r  dis tance.  This Lat te r  

s z l a z i o a  zzay a l s o  e l i z h a t e  p a r t i a l l y  i f  not conpletely the neces s i ty  

of a Pipe-Chase. The S t r u c t u r a l  depa r twn t  rray be required t o  he lp  in  

(if) E l e c t r i c a l  (L.C. LaTourerte, B. Susial, e t  a l )  viil identify the e r tenc  of 

rhe grokden ad the feasibility of so lu t ions  for c'h fol loving three areas: 

(a) %in S t e a  Lines ins ide  the ConcaFnacnt. 

(b) Feeduazer Llnes i a s i d e  the Contalnoent . 
(c) Feedvater Lines outs ide the  Containaent. 

F o r  E l e c t r i c a l  t o  proceed in the above three e f f o r t s  they w i l l  be provided v i t h  

three sepa ra t e  l i s t s  of equipment (ESF) required to  mi t iga t e  the consequences of 

t h e s e  acc idents .  Unr i l  t h i s  list is ready E l e c t r i c a l  is requested to proceed v i t h  

t n e  l i s t  ?;ovided by C. .%an of 8/18/72 f o r  the ' W i n  Steam Line Break''. This list 

includes a l l  of the equipaent required f o r  a break i n s i d e  the  c o n t a i n v n t  and vill 

the re fo re  be  the  sane l i s t  for  item (b) above. 

(iii) Suclear  Analysis (M-Lln) m i l l  proceed t o  c a l c u l a t e  coapa r twn t  pressures  

(outs ide  the  contalnmtnt) for a feedwater l i n e  break. 

(iv) S t r u c t u r a l  v i l l  proceed t o  determine the s t r eng th  of wal l s ,  doors, e t c .  f o r  

withktanding a k i n  Steam ~ i n e  rupture ou t s ide  the contaimwnt. 

(v) In add i t i on  t o  t he  above, the rupture a n m e r e  i n  t h e  Reactor Coolant 

Pressure Boundary w i l l  be inves t iga ted  and the expected people t o  p a r t i c i p a t e  

are E l e c t r i c a l ,  !kchanical  and I 6 C. I vill t r y  t o  ge t  t h i s  last task  

underway myself. 

( v i )  The Analyt ical  Section (R.J. H o l l w i e r ' r  Croup) is requtmted t o  help 

Electrical 1-diately regarding information on Jet Forcer, d is tmcer ,  etc. 

for item ( i i )  (a) ,  (b) , and ( c )  i n  a  form t h a t  they c m  @ui l~ u t i l i z e .  



S e p t n b e r  25, 1972 
Page 4 .  

Please prepare a write up for items (i) (a), and (i) (b), by U. P. BrcmadC. Agm, 

(ii) a, 5 and c by I.. C. LaTourette/B. h i a l f  A. Sapphire. The mite up should 

include,but not l b i t e d  to, a discussioa of the investigations, results of solutioas. 

C a s t  estiaate, Scnedule iqact, Engineering mandays for deta i l  and design, e t c .  

I f  you have any difficulties, please let re lrnw i r e d i a t e l y .  

Please note t h a t  the s tudy  rreatioacd i n  the f i r s t  paragraph vill be f o r t k c l i n g  separately- 

I t  is r a d a t o q  tbat we have rtasoaably firm solutlonr by Friday S t p t * ~  29, 1972 

so that this can be revievcd v i t h  SSP during the ueck of October 2 ,  1972. SSP 

has presently planned a meeting vith AEC-Wa (LC. &Young etc . )  on October 11, 1972 

and therefore it makes it a11 the mre tqortant  to  rcet our dates. 

Ln a d d i t i o n  we vill have to investigate the entire plant to verify that t b e  

criteria can be met and if not necessary modifications vill have to be olde 
3 

to the plant design. This effort  of course, vfll be undertaken r ight  after the  

completion of the above l i s ted tasks. 
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APPENDIX 
INTERNAL FLOODING AND WATER INTRUSION INSIGHTS 

Operating events havedemonstrated the susceptibility of 
individual plant corn ponents to water intrusion and flood- 
ing from internal paant sources. Flooding, as discussed 
here, includes flooding of equipment by large volumes of 
water (i-e., equipment submergence) and other forms of 
water intrusion, including water spraying, dripping, or 
splashing on sensitive equipment. Examples of these 
types of events can b e  found in an operating experience 
review (References 1 and 2) conducted by the NRC and in 
individual NRC information notices (References 3-9). A 
key point apparent from these events is that the quantity 
of the water involved is not necessarily a measure of the 
problems that the water can create; the location of the 
water is much more significant. For example, a small leak 
that drips down through eIectrica1 equipment can have a 
more severe impact o n  the plant than an %foot flood in a 
pump compartment. Also, Generic Issue 77, "Flooding of 
Safety Equipment Compartments by Back-Flow Through 
Floor Drains," has received a high priority ranking (Ref- 
erence 10) because of the possibility that plant designs 
have overlooked backflow through fI oor drains as a flood- 
ing pathway. 

All plants should have conducted some flooding-type 
studies as part of demonstrating conformance to various 
requirements. These requirements were typically focused 
on large volumes of water and the potential for submerg- 
ing equipment. 

(1) The design criteria (10 CFR Part 50, Ap- 
pendix A) address the area of flooding. Specifically: 

GDC 3, "Fire protection," states: "Fire fighting 
systems shall be designed to assure that their 
rupture or inadvertent operation does not sig- 
nificantly impair the safety capability of these 
structures, systems and components designated 
as important to safety." 

GDC 4, "Environmental and dynamic effects 
missile design bases,n states: "Structures, sys- 
tems, and components important to safety shall 
be designed to accommodate the effects of and to 
be compatible with ... normal operation, mainte- 
nance, testing, and postulated accidents, includ- 
ing loss-of-coolant accidents. These structures, 
systems and components shall be appropriately 
protected against dynamic effects, including the 
effects of missiles, pipe whipping, and discharg- 
ing fluids, that may result from equipment fail- 
ures and from events and conditions outside the 
nuclear power unit. However, dynamic effects 
associated with postulated pipe ruptures in nu- 
clear power units may be excIuded from the de- 

sign basis when analyses reviewed and approved 
by the Commission demonstrate that the prob- 
ability of fluid system piping rupture is extremely 
low under conditions consistent with the design 
basis for the piping." 

(2) As part of environmental qualification requirements 
of 10 CFR 50.49, submergence was evaluated for 
certain equipment for water associated with design- 
basis events. 

(3) Generic letters issued to licensed facilities in 1972 
required additional review based on an event at the 
Quad Cities plant. 

(4) For more recently licensed plants, the Standard Re- 
view Plan (Reference 11) cites the generic letters of 
1972, and therefore, flooding-type analysis should 
have been performed as part of the licensing proc- 
ess. 

In addition, all plants should have developed programs 
for the review of operating experience per the require- 
ments of Item I.C.5 of NUREG-0737 (Reference 12). 
These reviews should include consideration of NRC in- 
formation notices and other industry documents such as 
those issued by the Institute of Nuclear Power Operations 
(INPO). Both of these have included events involving 
flooding and water intrusion. 

The staff has concluded that existing requirements lack 
specific guidance regarding water intrusion events that 
may invo1ve small amounts of water and subtle paths of 
communication of water or moisture to sensitive equip- 
ment. 

The staff also recognizes that it may not be possible to 
identify all subtle pathways and sources. However, the 
staff believes that risk could be reduced significantly by 
conducting a focused review that includes: 

(1) reviewing actual industry operating experience in- 
volving water intrusion for applicability to the licen- 
see's plant 

(2) considering action such as sealing conduit or provid- 
ing shields for sensitive equipment, and 

(3) examining safe-shutdown equipment specifically fo- 
cusing on the potential for water intrusion problems. 
Safe-shutdown equipment for a flooding or water in- 
trusion event would typically include the equipment 
needed to perform the following functions: 

Bring the plant to hot shutdown and establish 
heat removal. 
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[Note: 

Maintain support systems necessaq to establish Pathways 
and maintain hot shutdown. 

Operating experience has demonstrated that separate 
Maintain control room functions and instrumen- rooms do not necessarily urovide protection because of . '  . . . tation and controls necessary to monitor hot 
shutdown. drain systems that may be plugged orallow backflow 

Provide alternating current and/or direct current heating and ventilation ducts and penetrations be- 
emergency power as needed on a plant-specific tween rooms 
basis to meet the above three functions. 

unsealed doors 

In addition to the above equipment, a review 
should include electrical equipment that could cause in- 
advertent actuation of components which in turn could 
hinder the ability to perform these functions (e.g., logic 
cabinets that actuate the automatic depressurization sys- 
tem).] 

On the basis of a large amount of industry experience, the 
staff has determined that a flooding (including water in- 
trusion) analysis should address the aspects listed below. 
Water intrusion includes all forms of water or moisture 
release from water sources internal to plant structures 
(e-g., leaks o r  ruptures of water or steam sources or from 
fire-suppression system actuation). Regardless of the 
means of release, the failure mechanism is intrusion of 
water or moisture to sensitive equipment (e.g., electrical 
cabinets). 

(Note: If an analyses has been performed to demonstrate 
that the probability of fluid system piping rupture is ex- 
tremely low under conditions consistent with the design 
basis for the piping (i.e., per revised GDC 4), then fluid 
discharge associated with that rupture may be excluded 
from further consideration.) 

Water Intrusion Considerations 

Sources 

The water can and has been released by failure (e.g., 
leaks, ruptures), by system actuation (e.g., fire- 
suppression system), or by special plant situations during 
maintenance or testing. Actual operating experience has 
demonstrated problems that emanate from: 

domestic water systems (toilets, sinks, eye-wash sta- 
tions, etc.) 

fire-suppression equipment 

moderate-energy piping systems such as circulating 
water 

maintenance actions (e.g., draining, venting) 

low-pressure steam and condensate leakage 

unsealed or inadequately sealed electrical conduit 
and penetrations (either by design or from inade- 
quate maintenance) 

unusual maintenance situations (temporary drain 
lines, water barriers) 

Operating Eqerience 

Collective industry experience has been described in: 

NRC Information Notice 83-41, "Actuation of Fire 
Suppression System Causing Inoperability of Safety- 
Related Equipment," June 22, 1983 

NRC Information Notice 83-44, "Potential Damage 
to Redundant Safety Equipment As a Result of 
Backnow Through the Equipment and Floor Drain 
Systems," July 1, 1983 

NRC Information Notice 85-85, "Systems Interac- 
tion Event Resulting in Reactor System Safety Re- 
lief Valve Opening Following a Fire-Protection Del- 
uge System Malfunction," October 31, 1985 

NRC Information Notice 86-106, Supplement 2, 
"Feedwater Line Break," March 18,1987 

NRC Information Notice 87-14, "Actuation of Fire 
Suppression System Causing Inoperability of Safety- 
Related Ventilation Equipment," March 23, 1987 

NRC Information Notice 8749, "Deficiencies in 
Outside Containment Flooding Protection," Octo- 
ber 9, 1987 

NRC Information Notice 88-60, "Inadequate De- 
sign and Installation of Watertight Penetration 
Seals," August 11,1988 

REFERENCES 

1. U.S. Nuclear Regulatory Commission, NUREGI 
CR-3922, "Survey and Evaluation of System Inter- 
action Events and Sources," Vols, 1 and 2, January 
1985. 
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2. --- , AEODlC402, "Operating Experience Re- 
lated to Moisture Intrusion in Electrical Equipment 
a t  Commercial Power Reactors," June 1984. 

3. --- , Information Notice 83-41, "Actuation of 
Fire Suppression System Causing Inoperability of 
Safety-Related Equipment," June 22, 1983. 

4. --- , Information Notice 83-44, "Potential Dam- 
age to Redundant Safety Equipment As a Result of 
Backflow Through the Equipment and Floor Drain 
Systems," July 1,1983. 

5, --- , Information Notice 85-85, "Systems Inter- 
action Event Resulting in Reactor System Safety 
Relief Valve Opening Fo'llowing a Fire-Protection 
Deluge System Malfunction," October 31, 1985. 

5. --- , Information Notice 86-106, Supplement 2, 
"Feedwater Line Break," March 18, 1987. 

7. ---, Information Notice 87-14, "Actuation of 
Fire Suppression System Causing Inoperability of 
Safety-Related Ventilation Equipment," March 23, 
1987. 

8, --- , Information Notice 87-49, "Deficiencies in 
Outside Containment Flooding Protection," Octo- 
ber 9, 1987. 

9. --- , Information Notice 88-60, "Inadequate De- 
sign and Installation of Watertight Penetration 
Seals," August 11, 1988. 

10. - - -, NUREG-0933, "APriotitization of Generic 
Safety Issues," December 1983. 

11. - - -, NUREG-0800, "Standard Review Plan for 
the ~ e v i e w  of Safety Analysis Reports for Nuclear 
Power Plants," LWR edition, July 1981. 

12. --- , NUREG-0737, "Clarification of Th4I-2 Re- 
quirements," September 1980. 
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Letter from S. A. Varga (NRC) to D. C. Hintz (WPSC), dated September 6,1985. 



Docket No. 50-305 

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

September 6 ,  1985 

Mr. D.  C .  Hintz 
Manager - Nuclear Power 
Wisconsin Public Service Corporation 
Post Office Box 19002 
Green Bay, Wi sconsin 54307-9002 

Dear Mr. Hintz: 

By l e t t e r  dated November 4 ,  1983, the NRC issued a Draft Safety Evaluation 
addressing the low temperature overpressure protection (LTOP) system a t  the 
Kewaunee Plant. We stated concerns about the LTOP alarm system and the 
t e s t  program fo r  the system. You responded to our concerns in l e t t e r s  
dated December 16, 1983, May 17 and October 30, 1984. 

As indicated i n  the enclosed Safety Evaluation we have found your analysis 
and modifications of t he  Kewaunee LTOP system t o  be acceptable. This 
l e t t e r  completes action on our TAC No. 06886. The issuance of amended 
Technical Specifications will be the subject of a separate review. 

Operating ~ e a c t o r s w a n c h  #1 
Division of Licensing 

Enclosure: 
As stated 

cc w/encl osure: 
See next page 



Mr. D. C. Hintz 
Wisconsin Public Service Corporation 

cc: 
Steven E. Keane, Esquire 
foley and Lardner 
777 East Wisconsin Avenue 
Milwaukee, Wisconsin 53202 

Stanley Lacrosse, Chairman 
Town of Carlton 
Route 1 
Kewaunee , Wisconsin 54216 

Mr. Donald L. Quistroff, Chairman 
Kewaunee County Board 
Kewaunee County Courthouse 
Kewaunee , Wisconsin 54216 

Chairman 
Public Service Commission of Wisconsin 
Hill Farms S t a t e  Office Building 
Madison, Wi sconsin 53702 

Attorney General 
114 East, State Capitol 
Madison, Wisconsin 53702 

U.S. Nuclear Regulatory Commission 
Resident Inspectors Office 
Route # I ,  Box 999 
Kewaunee, Wisconsin 54216 

Regional Administrator - Region 111 
U.S. Nuclear Regulatory Commission 
799 Roosevelt Road 
Glen Ellyn, Illinois 60137 

Kewaunee Nuclear Power Plant 

Mr. Robert S. Cullen 
Chief Engineer 
Wisconsin Pub7 i c  Service Commission 
P.O. Box 7854 
Madison, Wisconsin 53707 



SAFETY EVALUATION REPORT 

KEWAUNEE NUCLEAR POWER PLANT 

LOW TEMPERATURE OVERPRESSURE PROTECTION SYSTEM 

1.0 INTRODUCTION 

By l e t t e r  dated August 11, 1976, t h e  NRC requested Wisconsin Pub1 i c  
Serv ice Company ( t h e  f icensee f o r  t h e  Kewaunee p l a n t )  t o  analyze t h e  
suscep t i  b i  1 i t y  o f  t h e  r e a c t o r  coo lan t  system (RCS) t o  low-temperature 
ove rp ressu r i za t i on  events,  t o  propose procedura l  improvements t o  reduce 
t h e  l i k e l i h o o d  o f  such events,  and t o  propose des ign m o d i f i c a t i o n s  t o  
m i t i g a t e  t h e  consequences of such events. By l e t t e r  dated October 15, 
1976, and supplementary l e t t e r s ,  t he  l i censee  responded t o  t h i s  request .  

I n i t i a l l y  , t h e  1 icensee proposed t o  i n s t a l  1  a  new i ns t r umen ta t i on  and 
c o n t r o l  system t h a t  would ac tua te  t he  two power -opera ted- re l ie f -va lves  
(PORV's) on t h e  p r e s s u r i z e r .  However, i f  one PORV i s  taken  as the  
s i n g l e  f a i l u r e ,  the re1  i e f  capac i t y  o f  t h e  remain ing PORV i s  i n s u f f i c i e n t  
t o  accommodate t he  worst-case pos tu l a ted  ove rp ressu r i za t i on  t r a n s i e n t .  
Therefore,  t h e  l i censee  changed t h e  approach t o  us i ng  spr ing- loaded 
s a f e t y  va lves on t he  r e s i d u a l  hea t  removal (RHR) system. Whi le t he  
s a f e t y  va lves  a re  pass ive  i n  t h a t  no i ns t r umen ta t i on  and c o n t r o l s  a re  
d i r e c t l y  invo lved ,  the  RHR i s o l a t i o n  va lves ( t h a t  i s o l a t e  the  RHR f rom 
t h e  RCS) must be open t o  p rov i de  access t o  t he  s a f e t y  valves.  The 
i ns t r umen ta t i on  and c o n t r o l s  assoc ia ted  w i t h  t he  RHR i s o l a t i o n  va lves,  
the re fo re ,  become i nvo l ved  w i t h  t he  low temperature overpressure 
p r o t e c t i o n  system (LTOPS) , The LTOPS a1 so inc ludes  c e r t a i n  a1 arm 
fea tu res .  

By l e t t e r  dated October 24, 1978 and supplementary l e t t e r s ,  t h e  l i censee  
proposed a  1 icense amendment (No. 35)  t o  p rov i de  Technica l  S p e c i f i c a t i o n s  
f o r  t h e  LTOPS, 

Th is  e v a l u a t i o n  r e p o r t  addresses t h e  i ns t r umen ta t i on  and c o n t r o l s  aspects 
o f  t h e  LTOPS des ign and Technica l  Spec i f i ca t i ons .  

2.0 SYSTEM DESCRIPTION 

There a r e  two 8 - inch  drop l i n e s  which connect t h e  two RCS h o t  l egs  t o  
t h e  common RHR s u c t i o n  l i n e .  The RHR s u c t i o n  l i n e  has a  2- inch s a f e t y  
va lve  now s e t  t o  open a t  480 ps ig .  The l i censee  proposed, and has s ince  
i n s t a l  l ed ,  a  new 4- inch spr ing - f  oaded safety  va lve  on t h e  RHR s u c t i o n  
1  i n e  w i t h  a  s e t p o i n t  o f  500 ps ig .  Th is  c o n f i g u r a t i o n  i s  shown i n  
F i gu re  1. The s a f e t y  va lves a re  pass ive i n  t h a t  t h e r e  a re  no i n s t r u -  
men ta t i on / con t ro l  s  o r  ex te rna l  power sources d i r e c t 1  y invo lved .  When 
the  RCS i s  a t  low temperatures (i .e., below 342°F) and t h e  RHR i s  
connected, t h e  spectrum o f  pos tu l a ted  pressure t r a n s i e n t s  would be 
m i t i g a t e d ,  f i r s t  by t h e  2- inch s a f e t y  va lve  and as necessary by the  
4- inch sa fe ty  va lve,  such t h a t  t h e  temperature-pressure l i m i t s  o f  
Appendix G t o  10 CFR 50 would n o t  be exceeded. 





Each drop 1 i n e  has two motlor operated RHR i s o l a t i o n  va lves (MOV's) i n  
ser ies,  which must be opened and remain open t o  p rov ide  access t o  the  
LTOPS safety  va lves . There a re  ins t rumenta t ion  and c o n t r o l s  ( r e fe r red  
t o  as the  "RHR i n t e r l o c k s " )  assoc ia ted w i t h  these 4 MOV's. Below a  
pressure o f  450 ps ig ,  a  permiss ive s igna l  i s  generated t h a t  permi ts  the - 
manual opening o f  the  MOV's. 

A d d i t i o n a l l y  , the  1  icensee proposed (and subsequenl t y  impemented) a  
new a la rm f e a t u r e  c a l l e d  "RHR improper ( va l ve )  1 ineup".  Th is  annunciator  
alarm i s  p r e s e n t l y  ac tua ted  i n  e i t h e r  o f  two cond i t ions :  F i r s t ,  i f  any 
RHR i s o l a t i o n  va lve  i s  no t - f u l l y -open  when RCS pressure i s  below 450 ps ig .  
Second, if any RHR i s o l a t i o n  va l ve  i s  no t - f u l l y - c l osed  when RCS pressure 
i s  above 700 ps ig .  

3.0 EVALUAT I O N  

The bas i c  s a f e t y  o b j e c t i v e  i s  t h a t  no s i n g l e  equipment f a i l u r e  o r  opera to r  
e r r o r  w i  11 resu l  t i n  exceeding t h e  temperature-pressure 1  i m i  t s  o f  
Appendix G t o  10 CFR 50. A t  t h e  same time, cons ide ra t i on  must be g iven  
t o  assure t h a t  o t h e r  aspects o f  nuc lear  sa fe t y  a re  n o t  compromised; 
f o r  example, a  spur ious opening o f  a  PORV, 

To implement these bas i c  ob jec t i ves ,  review cons idera t ions  inc lude:  (1) 
re1 iance on opera to r  ac t ions ,  ( 2 )  s i n g l e  f a i l u r e  c r i t e r i o n ,  (3 )  t e s t -  
a b i l i t y ,  ( 4 )  se ismic and IEEE-279 design c r i t e r i a ,  ( 5 )  a larm features, 
( 6 )  temperature/pressure record ings,  and ( 7 )  Technical  Spec i f i ca t i ons .  
Each o f  these areas i s  discussed below. 

3 .1  Operator Act ions 

The des ign o f  t h e  LTOPS should be such t h a t  r e l i a n c e  upon opera to r  
ac t i ons  w i t h i n  t he  f i r s t  10 minutes i s  n o t  necessary. A t  t h i s  
f a c i l i t y ,  opera to r  ac t i ons  a re  r e l i e d  upon o n l y  t o  the ex ten t  t h a t  
the normal ope ra t i ng  procedures (improved t o  reduce the  1 i ke l  ihood 
o f  t h e  occurrence o f  an ove rp ressu r i za t i on  even t )  a re  f o l  I owed. 
To t h a t  end, c e r t a i n  a larm fea tu res  a re  prov ided t o  h e l p  avo id  
opera to r  e r ro r s .  

I f  an ove rp ressu r i za t i on  event  occurs and t he  RHR i s  connected 
t o  t h e  RCS, t h e  pass ive LTOPS sa fe t y  va lves a r e  s u f f i c i e n t  t o  
p reven t  exceeding t he  Appendix G l i m i t s  w i t h o u t  any opera to r  
ac t i on .  Act ions t h a t  an opera to r  could take, such as secur ing 
a  source o f  p ressu r i za t i on ,  a re  des i r ab le  b u t  n o t  essen t i a l .  

Alarm fea tu res  a re  discussed below. 

3.2 S ing le  F a i l u r e  C r i t e r i o n  

The des ign o f  the  LTOPS should be such t h a t  no s i n g l e  f a i l u r e  
causes l o s s  of RCS overpressure p r o t e c t i o n  a t  lower  opera t ing  
temperatures. F a i l u r e s  caused by l o s s  o f  ins t rument  a i r  o r  by 



loss of of fs i te  e lec t r ic  power must be considered. The 1 icensee 
elected to change t o  the RHR safety'valve approach based, i n  part ,  
on the simplicity of the system. Being spring-loaded safety 
valves, the LTOPS does not depend direct ly  e i ther  upon instrumen- 
tation channels (consisting of sensors, transmitters, bistabl es , 
relays, solenoids, valve operators, e t c . ,  that  could f a i l )  or upon 
external power sources. Therefore, no direct ly  related i nstru- 
mentation or controls fai lures  or loss of power a f f e c t  t h e  LTOPS 
performance. 

* 

The instrumentation/control s and power aspects of the RHR interlocks 
of the isolation valves must be considered. The licensee recognized 
tha t ,  i n  the previous RHR interlock design, a single fai lure  of 
e i ther  pressure channel could have caused the LTOPS safety valves 
t o  become isolated from the RCS, and has made an appropriate design 
change. Further, the 1 icensee has performed a single fai lure  analysis. 
The analysis encompassed such items as postulated fai lures  of e i ther  
pressure channel t o  e i ther  the high+pressure or  low pressure s t a t e  
and operator errors.  

On loss o f  e lec t r ic  power, the pressure transmitters f a i l  low and 
therefore would n o t  have a effect on LTOPS. In our review, we also 
considered the possibil i ty of a single fai lure  exposing the low- 
pressure piping of the  RHR to  the higher pressure of the RCS. 
W i t h  the change i n  the logic of the RHR interlocks to  a per-drop- 
1 ine arrangement, a fai  led-low transmitter completes the logic 
for  a pathway connecting the RHR and RCS. The competing single 
fai lure  criterion objectives for  both LTOPS protection and RHR 
protection have spawned the suggestion that four pressure trans- 
mitters might  be needed. If a failed-low transmitter actually 
opened the RHR isolation valves, four transmitters should be provided. 
However, action of the failed-low transmitter i s  only to  generate a 
permissive for  valve opening. In  addition t o  the equipment fai lure ,  
operator actions contrary t o  both procedures and training are necessary 
t o  expose -the R H R  piping. Therefore we find that  the fai lure  of a 
single pressure transmitter i s  acceptable and that additional trans- 
mitters are n o t  necessary. Since only one RCS drop 1 ine i s  affected 
by a single transmitter and an alarm i s  generated, t h i s  fa i lure  
resul t  i s  acceptable. There were no single fai lure  events identified 
that could cause the LTOPS safety valves t o  be isolated from the 
RCS, Accordingly, based upon our review of the 1 icensee's fa i lure  
analysis, we conclude that  no singlg fai lure  i n  t h e  instrumentation 
o r  controls will prevent the performance of the LTOPS. 

Me also reviewed the LTOPS to  ascertain i f  a single fai lure  could 
cause spurious operation of the LTOPS during power operations. The 
worst fa i lure  would involve the opening of the RHR isolation valves. 
Since pressure transmitters'  fa i l  ing low (on loss of power) results 
i n  only a permissive for  the opening of the RHR isolation valves, and 
not automatic MOV opening, we conclude that no single fa i lure  can 
resul t  i n  spurious operation of th6 LTOPS safety valves during power 
operations. 



During this  review, i t  was noted that motive power t o  the RHR 
isolation valves i s  provided by two non-Class 1E  sources and a1 igned 
on a n  inboard-outboard MOV basis. I f  o f f s i t e  power i s  l o s t ,  motive 
power t o  these R H R  valves would be lost .  However, being MOV's, 
these valves f a i l  i n  the "as-is" position on loss of  power. 
Therefore, i f  RHR operation i s  i n  progress (with the RHR valves . 

open), loss of o f f s i t e  power has no effect  on LTOPS performance. . 

I f  o f f s i t e  power i s  lost  before RHR operation i s  attained, such 
a changover to  RHR would be inhibited a t  least  temporarily. The 
Kewaunee plant was licensed on the basis that reaching h o t  shutdown 
status i s  sufficient.  The use of RHR i s  not required for h o t  shut- 
down and a t  hot shutdown temperatures the existing PORV's and safety 
valve provides adequate RCS overpressure protection. Further, 
long-term core cooling following an accident i s  provided by the 
recirculation mode of the emergency core cooling system. 

Pursuant to  Appendix R t o  10 CFR 50, the licensee has made signi- 
ficant plant modifications that will assure that cold shutdown can 
be reached w i t h i n  72 hours. The licensee has changed the motive 
power scheme for the RHR isolation valves as part of the Appendix R 
program. Motive power i s  obtained from separate Class 1 E  sources and 
assigned t o  the MOV's  on a per-drop-line basis. 

We conclude that the licensee's actions relative to  providing motive 
power to the R H R  isolation valves are appropriate and acceptable. 

3.3 Testabi 1 i ty 

The LTOPS design should be testable on a periodic basis commensurate 
with the required operability of the LTOPS. The licensee will be 
testing/calibrating the. LTOPS safety valves periodically as part 
of the Inservice Inspection program. 

The R H R  interlock system i s  presently tested by means of two sur- 
veillance procedures. SP 34-145C Rev. C provides that the pressure 
transmitters PT 419 and  PT 420 are calibrated during each refueling 
outage. This procedure assures that for  various input pressures (in 
the range of 0-3000 psig) the o u t p u t  current i s  the proper valve (in 
the range of 10-50 mA). The acceptance band i s  + 0.2 mA, which 
corresponds to  + 0.5% of fu l l  scale or i- 15 psigr SP 34-1450 Rev. D 
provides for  a Fa1 i bration check of the-700 psig bistable setpoint, 
functional t e s t  of the auto-closure feature when the 700 psig 
setpoint i s  reached, functional t e s t  of the open permissive when the 
450 psig setpoint i s  reached, and functional l e s t  of the R H R  
improper valve lineup alarm. This SP i s  also performed on a 
refueling outage basis. 

A t  the s t a r t  of each plant cooldown for  refueling, the most recent 
tes t lcal ibrat ion of the RHR interlocks i s  very old --- having been 
performed only a t  the previous refuel ing outage, In th is  time a 
ma1 function o r  fa i lure  could have occurred. We discussed with the 
1 icensee that feasi b i  1 i t y  of testing during power operation just  prior 



t o  p l a n t  cooldown. The l icensee expressed concern regarding cyc l ing  
the  RHR valves on a one-at-a-time basis  due t o  the p o s s i b i l i t y  o f  
pressuiz ing the water volume between the va1 ves and subsequently 
re leas ing  t h i s  pressure onto the the RHR. I t  appears, therefore,  
t h a t  the "cost"  o f  t e s t i n g  the RHR i s o l a t i o n  valves may outweigh 
the  benef i ts .  

We conclude the l icensee has acceptable t e s t a b i l i t y  procedures i n  . 
p7 ace. We are c u r r e n t l y  reviewing a  1  icense amendment which 
proposes Technical Speci f icat ions i n  the area o f  f r a c t u r e  toughness 
r e l a t e d  t o  r e l i e f  valve set-points ,  an issue separate from t h i s  SER. 

3.4 Seismic and IEEE 279 C r i t e r i a  

This review c r i t e r i o n  was establ ished gener i ca l l y  f o r  PWR's and 
s ta ted  tha t ,  i d e a l l y ,  the LTOPS system should meet seismic Category 
1 and the IEEE 279 c r i t e r i a  f o r  p ro tec t i on  systems equipment. This 
LTOPS c r i t e r i o n  was establ ished based upon meetings w i t h  PWR vendors 
and owners groups. It appeared a t  t h a t  t ime t h a t  most l icensees 
would adopt the approach of i n s t a l l i n g  a  new inst rumentat ion system 
t o  c o n t r o l  the  e x i s t i n g  PORVs a t  reduced pressure setpoints .  A new 
system designed today should meet today ' s  standards, which might 
inc lude seismic Category 1 c r i t e r i a  and the IEEE 279 c r i t e r i a .  

I n  t h i s  case, however, a  new inst rumentat ion system i s  n o t  being 
i n s t a l l e d  and, i n  fact ,  the LTOPS i s  passive and does not  inc lude 
an inst rumentat ion channel. The l icensee has however modi f ied the 
e x i s t i n g  contro l -grade inst rumentat ion system f o r  the RHR i n t e r -  
locks. When an e x i s t i n g  cont ro l  system i s  modified, i t  i s  not  
always c lea r  t o  what ex ten t  seismic and IEEE 279 c r i t e r i a  should be 
invoked, s ince i t  would be a  b a c k f i t .  The pr imary c r i t e r i o n  i n  IEEE 
279 i s  the  s ing le  f a i l u r e  c r i t e r i o n .  For t h i s  p a r i t i c u l a r  case, 
we have determined t h a t  i f  the s ing le  f a i l u r e  c r i t e r i o n  i s  s a t i s f i e d ,  
t h i s  cons t i t u tes  a s u f f i c i e n t  app l i ca t i on  o f  t he  IEEE 279 c r i t e r i a .  

The l icensee has s ta ted  t h a t  the RHR i n t e r l o c k  system i s  no t  f u l l y  
q u a l i f i e d  as seismic Category 1. The 1  icensee has presented h i s  
argument t h a t  the  RHR i n t e r l o c k  should no t  be requ i red  t o  be back- 
f i t t e d  t o  seismic Category 1 c r i t e r i a .  We be l i eve  t h a t  t o  postu late 
a  design basis event t h a t  involves an overpressur iza t ion  t rans ien t  
concurrent w i t h  a  seismic event o f  the magnitude o f  the safe shut- 
down earthquake would cause more b a c k f i t t i n g  then i s  warranted i n  t h i s  
case. Therefore we conclude t h a t  s a t i s f a c t i o n  of the  s ing le  f a i l u r e  
c r i t e r i o n  i s  s u f f i c i e n t .  

A1 arms 

I n  our  l e t t e r  o f  January 16, 1985 we approved removal o f  the au to  
c losure  fea tu re  from the valves t h a t  i s o l a t e  the  suc t ion  s ide o f  
t he  Residual Heat Removal System a t  Kewaunee. This act ion,  i n  
a d d i t i o n  t o  the  l i censee 's  l e t t e r  o f  December 16, 1983, responded 
app rop r ia te l y  t o  our  concerns of November 4, 1983 ( D r a f t  SER) 
regarding alarms a t  Kewaunee. 



In  general, control room alarms are provided t o  help avoid 
operator errors.  In t h i s  case, an alarm would a l e r t  the operator 
to  take action ( i  .e . ,  serve as a trigger point) when low 
temperature overpressure protection i s  required. 

Two problems have been identified by our November 4 ,  1983 review of 
the "RHR improper (valve) 1 ineup" annunciation. The inputs t o  the ,  
alarm are RCS pressure and RHR loop isolation valve position 
indication. This alarm was i n i t i a l l y  intended t o  provide the 
operator solely w i t h  information to protect RHR system integrity.  
However, i t  acquired a dual purpose upon backfitting the LTOP 
requirement a t  KNPP. As such, there are times during normal heatup 
or cooldown evolutions when this  alarm may be actuated b u t  
invalid. We suggested that RCS temperature replace pressure as the 
alarm input as a means t o  l imit  the range over which the alarm i s  
va1 i d .  

The present design wjll allow an invalid alarm for  a short period 
of time. However, th i s  alarm s t a t e  i s  an expected condition a t  
Kewaunee for a control led transient (heat up  from cold shutdown or 
cool down t o  a cold shutdown). As such i t  does not constitute an 
ambiguous alarm. To provide additiona.1 assurance that the alarm i s  
understood, a cautionary note dealing with th i s  alarm has been 
added to  the appropriate procedures. 

The annunciator system, including this  alarm, i s  being studied as 
part of the Kewaunee Detailed Control Room Design Review ( D C R D R ) .  
This program will provide a structured review of the annunciator 
system from a n  overall systems standpoint. Human Engineering 
Observations identified by this  review will be evaluated by the 
CRDR team, which will then make recommendations for  resolution i n  
accordance with the CRDR plan. We agree t o  th i s  approach. 

The second problem identified by NRC review i s  that there i s  no 
direct indication that a pressure transient is occurring. We 
suggested the 1 icensee instal  1 an acoustical monitor to  indicate 
flow through the sa fe ty  valves. The licensee i n  the i r  November 4 ,  
1983 l e t t e r  points out direct indication i s  available. The RCS 
pressure channels are a direct indication o f  RCS response t o  
pressure transients. A pressure transient i s  recognized as a 
steady increase in system pressure which s tabi l izes  or cycles about 
the re l ie f  valve setpoint, impervious to  operator actions to raise 
pressure further. This pressure response i s  abnormal and would be 
recognized by the control operator. Addi tional ly , the 2-inch 
re7 ief valve discharges to the pressurizer re1 ief tank (PRT) , so 
that  PRT level a n d  pressure also serve as indication of relief 
valve actuation. In  addition, the deletion of the auto closure 
feature he? ped resol ve t h i s  concern. 

We conclude that  the above direct indication of LTOP System 
actuation i s  acceptable. 



3.6 Pressure/Temperature Recordings 

The s taff  c r i t e r i a  for  LTOPS includes providing a permanent pressure/ 
temperature record of any pressure transient.  The response time of 
such a recorder should be compatible with pressure transients with. 
a rate of 100 psig/second. The licensee has installed wide range . 

temperature and pressure monitoring equipment which provides a 
continuous record of a l l  plant conditions. 

3.7 Technical Specifications (TS) 

The licensee has submitted TS for our review. The review i s  
separate from th is  SER and relates to  the protection of the 
fracture toughness integrity of the reactor coolant system and RHR 
sys tern, 

4.0 SUMMARY 

The 1 icensee has switched the design approach for  the low temperature 
overpressure protection system (LTOPS) fr0.m a new instrumentation system 
that  would actuate the PORU's on the pressurizer to  passive spring-loaded 
safety valves on the common R H R  suction l ine,  The. previously existing 
interlock features for the R H R  isolation valves have been modified t o  
assure that the safety valves will be available for the LTOPS function. 
Control room alarms/annunciators and pressure/temperature recorders have 
been provided. 

The LTOPS i s  self-sufficient in that i t  does n o t  rely upon external 
power sources or operator action when the RHR system is  connected t o  
the RCS. A single fai lure  analysis has been performed and  concluded 
that no fai lure  in the instrumentation or controls will prevent the 
functioning of the LTOPS. We have determined that no single failure 
during power operation will cause spurious operation of the LTOPS. We 
have determined tha t ,  since an existing control-grade instrumentation 
system was m o d i f i e d  (as  contrasted t o  the design and installation of a new 
system), satisfying the single fai lure  criterion i s  a sufficient degree 
of backfit application of I E E E  Standard 279. 

5.0 CONCLUSION 

We conclude, based on the above evaluation and our January 16, 
1985, Safety Evaluation that removed the auto closure feature, that  
the KNPP low temperature overprotection system i s  acceptable. 




