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** 
WCAP-13088, Revision 3, "Westinghouse Series 44 and 51 Steam Generator 
Generic Sleeving Report".  

b. Any Westinghouse mechanical hybrid expansion joint (HEJ) sleeve which, 
upon inspection, exhibits wall degradation of 24% or more shall be 
plugged or repaired prior to returning the steam generator to service.  
Figure TS 4.2-1 depicts a Westinghouse HEJ sleeve.  

c. For disposition of parent tube indications in the upper joint of Westinghouse 
HEJ sleeved tubes,* as depicted in Figure TS 4.2-1, the following 
requirements will apply: 

1. HEJ sleeved tubes shall be inspected with a non-destructive 
examination technique capable of locating the bottom of the hardroll 
upper transition. HEJ sleeved tubes with circumferential parent tube 
indications located > 0.92 inch (plus an allowance for NDE uncertainty) 
below the bottom of the hardroll upper transition, as measured on the 
inside of the sleeve, may remain in service.  

2. HEJ sleeved tubes with circumferential parent tube indications located 
< 0.92 inch (plus an allowance for NDE uncertainty) from the bottom 
of the hardroll upper transition, as measured on the inside of the 
sleeve, shall be plugged or repaired prior to returning the steam 
generator to service.  

3. HEJ sleeved tubes with axial parent tube indications located in the 
parent tube pressure boundary, as depicted in Figure TS 4.2-1, shall be 
plugged or repaired prior to returning the steam generator to service.  

d. Any Combustion Engineering leak tight sleeve which, upon inspection, 
exhibits wall degradation shall be plugged prior to returning the steam 
generator to service. This plugging limit applies to the sleeve up to and 
including the weld region.  

e. Any Westinghouse laser welded sleeve which, upon inspection, exhibits 
wall degradation of 25% or more, shall be plugged prior to returning the 
steam generator to service. This plugging limit applies to the sleeve up to 
and including the weld.  

*TS 4.2.b.4.c is applicable for operating cycles 23 ond 24 only.  

Proposed Amendment No. 164 
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The pressure boundary for HEJ sleeves is shown on Figure TS 4.2-1. The pressure boundary used 
to disposition parent tube indications (PTIs) detected in the upper joint of HEJ sleeved tubes 
is discussed in WCAP-15050.(5)* The pressure boundary described in the WCAP will allow PTIs 
located in the upper joint to remain in service if there is a minimum non-degraded (i.e., no 
detectable degradation in the parent tube) hardroll length of 0.92 inch (plus an allowance 
for NDE uncertainty) as measured from the bottom of the hardroll upper transition. The 
minimum hardroll engagement length is derived from structural and leakage testing. During 
field application, the PTI is located in reference to the bottom of the hardroll upper transition 
to ensure the minimum length of non-degraded hardroll exits. The inspection is performed 
using eddy current techniques capable of profiling and flaw detection as described in "NDE 
Technique to Determine Length Measurements in HEJ Sleeved Tubes with Parent Tube 
Indications."(6) The NDE uncertainty for this criterion is a function of the eddy current probe 
and technique used. The uncertainty has been calculated to be 0.023 inch. However, for 
field application, an eddy current uncertainty of 0.03 inch will be applied to the minimum 
hardroll engagement length of 0.92 inch.  

Leakage testing performed for the HEJ pressure boundary showed that leak rates for normal 
operating and steam line break (SLB) are comparable. However, statistical analysis shows 
that for a 99 percent confidence level the ratio of leak rate at SLB to normal operating is 
9.3.(5 To bound SLB leak rate, the assumption is made that SLB leak rate is one order of 
magnitude greater than normal operating leak rate. The normal operating primary-to
secondary leakage limit is 0.104 gpm (150 gpd per TS 3.1.d.2). Therefore, the maximum 
primary-to-secondary leak rate during a SLB is assumed to be approximately 1 gpm 
(9.3 x 0.104 gpm). The 1 gpm will be the assigned leakage encompassing the HEJs left in 
service using the length criterion described in the paragraph above. Steam line break 
leakage in the faulted loop from all sources must be calculated to be less than or equal to 
the maximum allowable leakage described in the Basis for TS 3.4.d. Maintenance of the 
maximum allowable leak rate limit ensures off-site doses will remain within a small fraction 
of the 10 CFR Part 100 guidelines and ensures control room doses will not exceed GDC-19 
during a SLB.  

(51WCAP-15050, "HEJ Sleeved Tube Length Based Degradation Acceptance 
Criterion," May 1998.  

*The pressure boundary described by WCAP-1 5050 is applicable for operating cycles 23 and 
2 only.  

(6)"NDE Technique to Determine Length Measurements in HEJ Sleeved Tubes with 
Parent Tube Indications," Attachment 5 to Letter to Document Control Desk from 
C.R. Steinhardt dated May 14, 1998.  

Proposed Amendment No. 164 
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WCAP-13088, Revision 3, "Westinghouse Series 44 and 51 Steam Generator 
Generic Sleeving Report".  

b. Any Westinghouse mechanical hybrid expansion joint (HEJ) sleeve which, 
upon inspection, exhibits wall degradation of 24% or more shall be 
plugged or repaired prior to returning the steam generator to service.  
Figure TS 4.2-1 depicts a Westinghouse HEJ sleeve.  

c. For disposition of parent tube indications in the upper joint of Westinghouse 
HEJ sleeved tubes,* as depicted in Figure TS 4.2-1, the following 
requirements will apply: 

1. HEJ sleeved tubes shall be inspected with a non-destructive 
examination technique capable of locating the bottom of the hardroll 
upper transition. HEJ sleeved tubes with circumferential parent tube 
indications located > 0.92 inch (plus an allowance for NDE uncertainty) 
below the bottom of the hardroll upper transition, as measured on the 
inside of the sleeve, may remain in service.  

2. HEJ sleeved tubes with circumferential parent tube indications located 
< 0.92 inch (plus an allowance for NDE uncertainty) from the bottom 
of the hardroll upper transition, as measured on the inside of the 
sleeve, shall be plugged or repaired prior to returning the steam 
generator to service.  

3. HEJ sleeved tubes with axial parent tube indications located in the 
parent tube pressure boundary, as depicted in Figure TS 4.2-1, shall be 
plugged or repaired prior to returning the steam generator to service.  

d. Any Combustion Engineering leak tight sleeve which, upon inspection, 
exhibits wall degradation shall be plugged prior to returning the steam 
generator to service. This plugging limit applies to the sleeve up to and 
including the weld region.  

e. Any Westinghouse laser welded sleeve which, upon inspection, exhibits 
wall degradation of 25% or more, shall be plugged prior to returning the 
steam generator to service. This plugging limit applies to the sleeve up to 
and including the weld.  

*TS 4.2.b.4.c is applicable for operating cycles 23 osnd 24 only.  

Proposed Amendment No. 164 
TS 4.2-8 06/22/99



The pressure boundary for HEJ sleeves is shown on Figure TS 4.2-1. The pressure boundary used 
to disposition parent tube indications (PTIs) detected in the upper joint of HEJ sleeved tubes 
is discussed in WCAP-1 5050.(5)* The pressure boundary described in the WCAP will allow PTIs 
located in the upper joint to remain in service if there is a minimum non-degraded (i.e., no 
detectable degradation in the parent tube) hardroll length of 0.92 inch (plus an allowance 
for NDE uncertainty) as measured from the bottom of the hardroll upper transition. The 
minimum hardroll engagement length is derived from structural and leakage testing. During 
field application, the PTI is located in reference to the bottom of the hardroll upper transition 
to ensure the minimum length of non-degraded hardroll exits. The inspection is performed 
using eddy current techniques capable of profiling and flaw detection as described in "NDE 
Technique to Determine Length Measurements in HEJ Sleeved Tubes with Parent Tube 
Indications."(6 ) The NDE uncertainty for this criterion is a function of the eddy current probe 
and technique used. The uncertainty has been calculated to be 0.023 inch. However, for 
field application, an eddy current uncertainty of 0.03 inch will be applied to the minimum 
hardroll engagement length of 0.92 inch.  

Leakage testing performed for the HEJ pressure boundary showed that leak rates for normal 
operating and steam line break (SLB) are comparable. However, statistical analysis shows 
that for a 99 percent confidence level the ratio of leak rate at SLB to normal operating is 
9.3.(') To bound SLB leak rate, the assumption is made that SLB leak rate is one order of 
magnitude greater than normal operating leak rate. The normal operating primary-to
secondary leakage limit is 0.104 gpm (150 gpd per TS 3.1.d.2). Therefore, the maximum 
primary-to-secondary leak rate during a SLB is assumed to be approximately 1 gpm 
(9.3 x 0.104 gpm). The 1 gpm will be the assigned leakage encompassing the HEJs left in 
service using the length criterion described in the paragraph above. Steam line break 
leakage in the faulted loop from all sources must be calculated to be less than or equal to 
the maximum allowable leakage described in the Basis for TS 3.4.d. Maintenance of the 
maximum allowable leak rate limit ensures off-site doses will remain within a small fraction 
of the 10 CFR Part 100 guidelines and ensures control room doses will not exceed GDC-19 
during a SLB.  

()WCAP-15050, "HEJ Sleeved Tube Length Based Degradation Acceptance 
Criterion," May 1998.  

The pressure boundary described by WCAP-1 5050 is applicable for operating cycle 23 and 
24 only.  

')"NDE Technique to Determine Length Measurements in HEJ Sleeved Tubes with 
Parent Tube Indications," Attachment 5 to Letter to Document Control Desk from 
C.R. Steinhardt dated May 14, 1998.  

Proposed Amendment No. 164 
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Wisconsin Public Service Corporation 
(a subsidiary of WPS Resources Corporation) 
600 North Adams Street 

PO. Box 19002 

Green Bay, WI 54307-9002 
1-92433564 fax 

May 14, 1998 
10 CFR 50.90 

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

Ladies/Gentlemen: 

Docket 50-305 
Operating License DPR-43 
Kewaunee Nuclear Power Plant 
Proposed Amendment 155 to the Kewaunee Nuclear Power Plant Technical Specifications; Parent Tube Pressure Boundary Redefinition for Westinghouse Hybrid Expansion ointSleeved Tubes 

References: 1) Letter from C. R. Steinhardt (WPSC) to Document Control Desk (NRC) dated October 6, 1995.  

2) Letter from R. J. Laufer (NRC) to WPSC dated January 13, 1998.  

3) Letter from W. 0. Long (NRC) to WPSC dated April 20, 1998.  

4) Letter from C. R. Steinhardt (WPSC) to Document Control Desk (NRC) dated May 1, 1996.  

Wisconsin Public Service Corporation (WPSC) is submitting this proposed Technical Specification (TS) amendment to redefine the parent tube pressure boundary for Westinghouse mechanical hybrid expansion joint (HEJ) steam generator (SG) tube sleeves. The existing TS, illustrated by Figure TS 4.2-1, defines the parent tube pressure boundary for the upper HEJ sleeve joint as the hardroll lower transition (HRLT). The HRLT on Figure TS 4.2-1 refers to TS 4.2.b.4.b which discusses the disposition of parent tube indications (PTIs) within the HRLT based on the amount of interference lip between the hardroll expansion and the elevation of the PI. The existing TS allows PTIs located within the HRLT to remain in service if there is a minimum diameter difference, or interference lip, of 0.003 inch (not including non-destructive examination (NDE) uncertainty).  
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Document Control Desk 
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During the 1996 refueling outage, the above criterion was applied and NDE measurements found 
a significant number of the PTIs which remained within the parent tube pressure boundary. In accordance with the TS, these SG tubes were removed from service or repaired. Several HEJs which contained PTIs within the parent tube pressure boundary were removed from the KNPP SGs 
for destructive examination. The destructive examination results showed that the HEJ joints 
continued to provide adequate structural and leakage integrity without the TS required interference 
lip. Additional testing performed subsequent to the 1996 refueling outage has shown that a 
specified length of hardroll engagement, independent of an interference lip, provides adequate 
structural and leak integrity of the tube. Therefore, this amendment will redefine the parent tube 
pressure boundary by deleting the specification for a minimum diameter difference in TS 4.2.b.4.b 
and adding a new specification (TS 4.2.b.4.c) which discusses the minimum length of non
degraded hardroll that provides adequate tube integrity.  

This proposed amendment (PA) affects TS section 4.2.b, "Steam Generator Tubes." Attachment I 
contains an introduction, background information, a description of changes, a safety evaluation, 
a significant hazards determination, and environmental considerations. Attachments 2 and 3 
contain the strike-out and affected TS pages, respectively. (Basis page B4.2-4, which describes 
the new parent tube pressure boundary for HEJ sleeved tubes, contains information on the 
maximum allowable primary-to-secondary leak rate during a main steam line break. The 
maximum allowable leak rate referenced in this section is currently under review by the NRC.  
The change was submitted as PA 153 on April 6, 1998.) Attachment 4 contains WCAP-15050, 
"HEJ Sleeved Tube Length Based Degradation Acceptance Criterion," which provides the 
technical basis for this amendment. Attachment 5 contains a description of the NDE technique 
qualification and uncertainty determination.  

These proposed TS changes and technical basis are similar to the criterion proposed in October 
1995 (reference 1). Information regarding this proposed HEJ acceptance criterion was provided 
to the NRC staff during meetings on December 9, 1997 (reference 2) and April 9, 1998 
(reference 3). The NRC staff's questions from the April 9 meeting are addressed in Section 8 of 
WCAP-15050.  

Due to the extensive SG tube repairs performed during the 1996 refueling outage, the Kewaunee 
Nuclear Power Plant (KNPP) is currently operating in a reduced power condition. This condition 
of reduced power operation, repair costs, the increased operation costs in terms of personnel 
exposure for SG repairs, outage time, and the prospects of future derates have a significant 
economic impact on the owners of KNPP. Therefore, we respectfully request that the NRC staff 
give this amendment request a high review priority. The results of the staff review will factor 
significantly into our plans for the next outage, currently scheduled to begin October 17, 1998.  
We wish to have approval for this amendment by September 17, 1998, to allow ample time for 
eddy current probe fabrication. The proposed length criterion is a critical design dimension 
necessary in the fabrication process, as discussed in Attachment 5.
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Document Control Desk 
*May 14, 1998 
Page 3 

In accordance with the requirements of 10 CFR 50.36 (b), this submittal has been signed and 
notarized. A copy of this submittal has been transmitted to the State of Wisconsin as required by 
10 CFR 50.91(b)(1). Please contact a member of my staff if we can be of any assistance regarding 
the review of this amendment request.  

Sincerely, 

C. R. Steinhardt 
Senior Vice President - Nuclear Power 

LMG/jmf 

Attach.  

cc - US NRC, Region III 
US NRC Senior Resident Inspector 
Electric Division, PSCW 

Subscribed and Sworn to 
Before Me This 4 Day 
of fi1998 

Notary Public, State of Wisconsin 

My Commission Expires: 
June 13. 1999
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INTRODUCTION 

Wisconsin Public Service Corporation (WPSC) is submitting this proposed Technical Specification 
(TS) amendment to redefine the parent tube pressure boundary for Westinghouse mechanical 
hybrid expansion joint (HEJ) steam generator (SG) tube sleeves. The existing TS, illustrated on 
Figure TS 4.2-1, defines the parent tube pressure boundary for the upper HEJ sleeve joint as the 
hardroll lower transition (HRLT). The HRLT on Figure TS 4.2-1 refers to TS 4.2.b.4.b which 
discusses the disposition of parent tube indications (PTIs) within the HRLT based on the amount 
of interference lip between the hardroll expansion and the elevation of the PTI. The existing TS 
allows PTIs located within the HRLT to remain in service if there is a minimum diameter 
difference, or interference lip, of 0.003 inch (not including non-destructive examination (NDE) 
uncertainty).  

The proposed amendment will change the parent tube pressure boundary from a minimum required 
interference lip to a minimum required length of non-degraded hardroll engagement. The 
proposed parent tube pressure boundary is based on analytical evaluations and testing of 
representative samples. The results show that tubes with PTIs located 0.92 inch or more below 
the bottom of the hardroll upper transition (HRUT), as measured on the inside of the sleeve, have 
sufficient structural and leakage integrity and do not compromise the safety of the SG tube bundle.  
Parent tube indications located 0.92 inch (plus an allowance for NDE uncertainty) or more below 
the bottom of the HRUT will be allowed to remain in service. The bottom of the HRUT is more 
specifically defined in the safety evaluation as well as in Attachment 5.  

BACKGROUND INFORMATION 

The Kewaunee Nuclear Power Plant (KNPP) has two Westinghouse Model 51 SGs with 7/8" OD 
tubing. The KNPP SGs have experienced tube wall degradation attributed to outside diameter 
intergranular attack and outside diameter stress corrosion cracking (ODSCC). As a result of this 
degradation significant tube plugging and sleeving have been required. Tube plugging initially 
began in 19483 as a corrective action measure. During the 1988 and 1989 outages, a large scale 
preventative sleeving program was implemented in the hot leg tubesheet crevice region. All of 
the sleeves installed were Westinghouse mechanical HEJs. Additional sleeving occurred in 1991 
using the Westinghouse HEJs, and in 1992 and 1997 with the Combustion Engineering welded 
sleeves. As a result of these sleeving programs a total of 2195 HEJs and 440 CE sleeves were 
installed in SG A, and 2133 HEJs and 4 CE sleeves were installed in SG B.  

During the 1994 refueling outage, the upper HEJs were inspected using the I-coil, a rotating probe 
developed for sleeve inspections. A total of 77 circumferential crack-like parent tube indications 
were detected. Sixty-six of the indications were within the parent tube pressure boundary that was 
defined by TS at that time. The 1994 TS defined the parent tube pressure boundary as the entire

GBNUCI N:\GROUP\NUCLEAR1WPFRESLICNRC\PAt5.WPD
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upper joint including both the hydraulic and hardroll expansions. The tubes with the PTIs were removed from service by plugging. The remaining 11 indications were below the upper joint 
parent tube pressure boundary. In 1995, the upper HEJs were examined with the rotating +Point 
probe. During this inspection 753 PTIs were detected; 657 in the TS defined parent tube pressure 
boundary and 92 below the parent tube pressure boundary. The 657 PTIs located within the TS defined parent tube pressure boundary were removed from service by plugging. Three specimens 
were removed from SG B for testing and destructive evaluation.  

When the PTIs were first detected in 1994, analysis and testing of representative samples were 
performed to characterize the effects of the degradation on the structural and leakage integrity of 
the upper joint. WPSC presented this information to the NRC staff in April of 1994 as a basis to 
revise the TS parent tube pressure boundary. The NRC staff responded that there was insufficient 
time to review a TS change within the schedule constraints of the 1994 refueling outage.  
Therefore, WPSC did not submit an amendment request to the NRC.  

On October 6, 1995, WPSC submitted an amendment request to revise the location of the HEJ 
parent tube pressure boundary (reference 1). The proposed parent tube pressure boundary was 
based on analytical evaluations, the testing of representative samples, and the results of the 
destructive examinations and tests of the HEJ specimens removed from the KNPP SGs. The 
culmination of these tests and evaluations showed that tubes with PTIs located 1.1 inches or 
further below the bottom of the HRUT had sufficient structural and leakage integrity and would 
not compromise the safety of the SG tube bundle. The technical basis is documented in WCAP
14446, "Repair Boundary for Parent Tube Indications Within the Upper Joint Zone of the Hybrid 
Expansion Joint (HEJ) Sleeved Tubes, " dated August 1995.  

During a meeting in January of 1996, the NRC staff indicated their preference to have a parent 
tube pressure boundary acceptance criterion based on the amount of interference lip remaining in 
the HRLT. This preference was predicated on uncertainties in the hardroll length. The discussion 
between the NRC and WPSC focused on providing a TS criterion based on a change in diameter 
between the maximum point of the hardroll and the elevation of the PTI. Subsequent to this 
meeting, additional work was performed by both Westinghouse and Zetec to develop this criterion 
as well as the ability to measure it. Westinghouse performed additional structural testing to 
determine the amount of interference lip necessary to satisfy the requirements of Regulatory Guide 
(RG) 1.121. Based on these results, it was proposed that the parent tube pressure boundary be 
changed to allow PTIs with a minimum diameter change of 0.003 inch (not including an allowance 
for measurement uncertainty) to remain in service (reference 4). For leakage considerations, the 
total number of PTIs remaining in service was to be limited such that the primary-to-secondary 
leakage from a postulated steam line break (SLB) event would not exceed a small fraction of the 
10 CFR 100 guidelines. The results of this structural testing were documented in WCAP-14641, 
"HEJ Sleeved Tube Structural Integrity Criteria: 'AD' Diametral Interference at PTIs," dated 
April 1996. The NRC approved these changes to the KNPP TS on September 25, 1996.

GBNUCI N:\GROUP"UCLEA\WPFIFUCNRCPA1S55WPD
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On September 21, 1996, the KNPP shut down for a refueling and SG tube inspection outage. As 
a part of the planned outage work scope, plugs were removed from 550 previously plugged HEJ 
sleeved tubes. All of the inservice and unplugged HEJs were inspected using the rotating +Point 
probe. Applying the minimum diameter difference criterion, only 127 HEJ sleeved tubes were 
acceptable out of a total of 2044 HEJ sleeved tubes inspected. Based on the number of tubes 
affected, KNPP elected to perform a laser welded repair (LWR) on all tubes with PTIs. Due to 
the limited success of the LWR effort, KNPP then implemented the resleeving process. The 
resleeving repairs were ultimately successful and the KNPP was returned to service in June 1997.  

During October 1996, seven HEJ sleeved tubes with circumferential PTIs in the HRLT were 
removed from the KNPP SGs for examination at Westinghouse. Examinations included lab eddy 
current measurements for comparison to field eddy current measurements, leak tests, and tensile 
tests. Destructive examination results from HEJ joints that did not meet the AD criterion showed 
that the HEJs continued to provide adequate structural and leakage integrity.  

After the 1996 outage, further analyses, evaluations, and tests were completed and have shown 
that a specific length of hardroll engagement relative to the bottom of the HRUT will provide 
adequate structural and leakage integrity. During the Fall of 1997 and the Winter of 1997/1998, 
testing was performed to expand the database of leak rate and burst tests of the HEJ sleeved tubes.  
The tests concluded there was sufficient load capacity and leak resistance if the PTI is located 
greater than or equal to a minimum distance of non-degraded hardroll engagement as measured 
from the bottom of the HRUT (i.e., the presence of a lip is not necessary). This distance was 
determined to be 0.92 inch as measured on the inside of the sleeve. The information from the Fall 
1997 testing was presented to the NRC on December 9, 1997 (reference 2). On April 9, 1998, 
WPSC and the NRC met again to discuss the Winter 1997/1998 testing and the evaluation of the 
data (reference 3).  

This proposed change in the parent tube pressure boundary takes its technical basis from the tests 
and evaluations presented to the NRC during these two meetings. The technical basis is 
documented in Attachment 4, WCAP-15050, "HEJ Sleeved Tube Length Based Degradation 
Acceptance Criterion," dated May 1998. NRC staff questions from the April 9 meeting are 
addressed in Section 8 of WCAP-15050. The NDE inspection technique and associated 
uncertainties are described in Attachment 5.  

Provided below is a description of the proposed TS changes, a safety evaluation, a 10 CFR 50.92 
significant hazards determination, and an environmental considerations statement. Attachments 2 
and 3 contain the affected TS pages.
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DESCRIPTION OF PROPOSED CHANGE 

This proposed amendment request will modify KNPP TS Section 4.2 to redefine the parent tube 
pressure boundary in the upper HEJ sleeve and incorporate inspection requirements for HEJs left 
in service by the new criterion. The proposed changes are as follows: 

1) The definition of "repaired tube" in Section 4.2.b is being modified to reference the repair 
methods used. The definition will now reference the repairs described in TS 4.2.b.4.a.  

2) Section 4.2.b.2, "Steam Generator Tube Sample Selection and Inspection," will add a new 
inspection criterion specifically for the upper joint of the Westinghouse HEJ sleeved tubes.  
The new inspection criterion is TS 4.2.b.2.f and is inserted between current TS 4.2.b.2.e and 
TS 4.2.b.2.f. The new inspection criterion will require all Westinghouse mechanical HEJ 
sleeves allowed to remain in service by the new parent tube pressure boundary criterion of 
TS 4.2.b.4.c to be inspected during each inservice inspection outage in the upper HEJ joint 
region.  

3) TS 4.2.b.4.b will be separated into two specifications. The first specification, TS 4.2.b.4.b, 
will describe the requirement for Westinghouse mechanical HEJs that exhibit sleeve wall 
degradation. This specification is for the entire sleeve. The second specification, TS 
4.2.b.4.c, will outline the requirements for dispositioning parent tube indications in the upper 
joint of Westinghouse HEJs. This second specification is described in more detail in 4) 
below.  

4) New TS 4.2.b.4.c will be added to describe the requirements for dispositioning parent tube 
indications in Westinghouse HEJ sleeved tubes. This specification, formerly part of TS 
4.2.b.4.b, for disposition of parent tube indications is being revised from a minimum diameter 
difference criterion to a criterion which requires a minimum engagement length of non
degraded hardroll. The text of the new specification will be as follows: 

For disposition of parent tube indications in the upper joint of Westinghouse HEJ sleeved 
tubes, as depicted in Figure TS 4.2-1, the following requirements will apply: 

a) HEJ sleeved tubes shall be inspected with a non-destructive examination technique 
capable of locating the bottom of the hardroll upper transition. HEJ sleeved tubes 
with circumferential parent tube indications located greater than or equal to 0.92 inch 
(plus an allowance for NDE uncertainty) below the bottom of the hardroll upper 
transition, as measured on the inside of the sleeve, may remain in service.  

b) HEJ sleeved tubes with circumferential parent tube indications located less than 0.92 
inch (plus an allowance for NDE uncertainty) from the bottom of the hardroll upper
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transition, as measured on the inside of the sleeve, shall be plugged or repaired prior 
to returning the steam generator to service.  

c) HEJ sleeved tubes with axial parent tube indications located in the parent tube 
pressure boundary, as depicted in Figure TS 4.2-1, shall be plugged or repaired prior 
to returning the steam generator to service.  

5) Figure TS 4.2-1 will be revised to depict the bottom of the hardroll upper transition, to revise 
the TS referenced at the bottom of the figure, and to define the sleeve and parent tube 
pressure boundaries more clearly.  

6) Notes 1 and 2 of Table TS 4.2-2 will be updated to reference the correct TS.  

The basis for TS Section 4.2 will be modified along with the above changes to discuss the revised 
parent tube pressure boundary and to reference WCAP-15050 (Attachment 4) and the NDE 
technique and qualification (Attachment 5) reports which contain the technical basis for this 
change. Administrative changes throughout Section 4.2 and its bases are also being made as part 
of this proposed amendment request.  

SAFETY EVALUATION 

The evaluation of circumferential parent tube indications in HEJ sleeved tubes supports the 
conclusions that tube structural integrity consistent with RG 1.121 is provided. Additionally, off
site doses are maintained within a small fraction of the 10 CFR 100 guidelines and control room 
doses are maintained within GDC-19 criteria in the event of a postulated SLB. In support of this 
proposed TS amendment request, the following areas will be summarized in this safety evaluation: 

- HEJ sleeve design and terminology, 
- a discussion of the HEJ sleeved tubes removed from the KNPP SGs, 
- a discussion of sleeve/tube joint structural integrity issues, 
- a discussion of the 1997/1998 structural testing results, 
- a discussion of sleeve/tube joint leakage integrity issues, 
- a discussion of the 1997/1998 leak rate testing results, and 
- defense-in-depth considerations.  

HEJ Sleeve Design and Terminology 

The Westinghouse HEJ sleeve assembly extends entirely through the tubesheet and is attached to 
the tube by first performing a simultaneous hydraulic expansion of the sleeve into the tube at the 
sleeve ends. A mechanical roll expansion, i.e., hardroll, is then produced at the lower end of the 
sleeve followed by a mechanical roll expansion within the upper hydraulically expanded region.
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The HEJ sleeves installed at KNPP are 36 inches, 30 inches, or 27 inches depending on their location within the SG.  

Starting from the upper end of the sleeve and moving downwards, the regions of the upper HEJ sleeve-to-tube joint assembly are as follows (refer to figure 1, page 16): 

(1) The non-expanded safe end, approximately 0.5 inch long, 
(2) The upper transition from the non-expanded to the hydraulically expanded region (HEUT), 
(3) The upper hydraulically expanded region, approximately 1 inch long, 
(4) The expansion transition from the hydraulically expanded region to the upper hardroll joint 

(HRUT), approximately 0.25 inch long, 
(5) The upper hardroll (HR) joint, approximately 1 inch long, 
(6) The expansion transition from the hardroll joint to the hydraulically expanded region (HRLT), 

approximately 0.25 inch long without roll down, or approximately 0.5 inch with roll down, 
(7) The lower hydraulically expanded'region, approximately 1.5 inches long, and 
(8) The lower transition from the hydraulically expanded to the non-expanded portion of the 

sleeve (HELT).  

Discussion of the HJ Sleeved Tubes Removed from the KNPP SGs 

In April of 1995, three HEJ sleeved tube samples were removed from SG B. Field eddy current 
results identified a 300 to 360 degree circumferential parent tube indication in the HRLT in one 
tube (R2C32) and 360 degree circumferential indications in the remaining two tubes (R2C54 and 
R2C61). Tube R2C54 was leak tested with no leakage detected up to SLB pressures. The joints 
in tubes R2C32 and R2C54 were both tensile tested. Maximum loads of 10359 lbf and 10700 lbf 
were achieved (respectively). The end cap load associated with three times the design differential 
pressure at KNPP is 2450 lbf. The third specimen was archived. No Alloy 690 sleeve 
degradation was identified in these specimens.  

Seven HEJ sleeved tubes with circumferential PTIs in the upper portion of the HRLT were 
removed from the KNPP SGs during October of 1996. Two of the tubes were removed from SG 
A (R2C21 and R2C25) and five from SG B (R2C21, R2C51, R2C58, R2C65, and R2C69). None 
of these tubes met the minimum diameter difference criterion used for disposition of PTIs during 
the inspections performed in October 1996. Non-destructive and destructive examinations were 
performed on these tubes at Westinghouse. All tubes exhibited low leak rates and high strengths.  
In addition, no Alloy 690 sleeve degradation was identified.  

Three of the seven pulled HEJ specimens were leak tested at differential pressures representative 
of normal operation and steam line break conditions. Two specimens were tested at room 
temperature while the remaining was tested at an elevated temperature. Only two of the specimens 
leaked and both exhibited very low leakage rates at SLB conditions. The tube tested at elevated
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temperatures experienced a SLB leak rate of 3.5x10-s gpm. The other tube was tested at room temperature and had a SLB leak rate of l.45x106' gpm.  

Four of the specimens were tensile tested. The objective of these tests was to determine the load required to slide the portion of the tube above the circumferential indications over the sleeve. It was anticipated that following fracture of the parent tube in the HRLT, significant loads would be 
required to pull the fractured portion over the approximate 1.0 inch HR region of the sleeve.  
These tests were conducted at 600'F since elevated temperatures are more representative of SG 
conditions during normal operation. As suspected, high pull loads were required to fracture the tubes. Maximum sliding loads occurred in the first 0.5 inch of travel and ranged from 4250 lbf to 5400 lbf. (Note: The end cap load associated with three times the differential pressure for KNPP is approximately 2450 lbf.) These tests led to concept, and eventually qualification, testing 
aimed directly at determining the leak resistance and strength of HEJ joints without the presence 
of an interference lip between the tube and sleeve.  

Discussion of the Sleeve/Tube Joint Structural Integrity Issues 

In accordance with RG 1.121, tube rupture should be precluded at the pressure loading equal to 
three times normal operating pressure differential, or 1.43 times the SLB pressure differential, 
depending on which is more limiting. For KNPP, the most limiting RG 1.121 loading is the three 
times normal operating pressure differential (4800 psi as compared to 3660 psi for 1.43 times the 
SLB pressure). Tube rupture is normally thought of as a double-ended guillotine break of a SG 
tube, or a failure of a tube involving localized burst with ductile tearing of the tube material at the 
edges of the crack. In the case of a sleeved tube with postulated circumferential degradation in 
the parent tube at the HEJ HRLT, tube rupture will be considered as an uncontrolled release of 
reactor coolant exceeding the normal makeup capacity (consistent with NUREG-0844). The tube 
will not experience failure or burst as a result of internal pressurization resulting in tube failure 
with crack tearing, but from separation of the severed tube end from the sleeve by axial 
displacement of the postulated circumferentially separated parent tube.  

For the configuration of a HEJ sleeved tube with a postulated 100% throughwall, 360 degree 
circumferential PTI in the HEJ HRLT, tube rupture can only occur if the tube is displaced axially 
by a distance of approximately 3 to 3.25 inches. Tube displacement of this magnitude would 
result in a complete separation between the severed tube end from the sleeve resulting in a 
sufficient flow area such that a release rate exceeding makeup capacity would be realized. Testing 
performed with specimens and HEJ samples removed from KNPP support the conclusion that 
indications will retain structural integrity such that significant tube slippage and axial displacement 
will not be expected. As a defense in depth backup to these data, analysis of SG dimensions, fit 
up, and manufacturing practices was performed in 1995 to determine the lengths over which a 
postulated circumferentially separated tube could become displaced. This axial displacement can 
only occur if the hardroll interaction friction force and packed TSP crevice friction forces are
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neglected. Therefore, the assessment was conservative. The postulated levels of tube displacement were calculated for plant operation during: 1) normal operation, 2) a postulated SLB and 3) at pressure differential loadings equal to the RG 1.121 safety limits. The joint was able to resist the potential loadings described above.  

A number of structural tests were performed to determine the structural characteristics of a 
degraded HEJ joint. Since the TSs consider sleeved tubes no different than non-sleeved tubes, and 
considering that RG 1. 121 supplies structural integrity recommendations independent of sleeved 
or non-sleeved tubes, the applicability of redefined parent tube pressure boundary criterion can be established using current NRC documents and regulations.  

Discussion of 1997/1998 Structural Testing Results 

Since PTIs were first detected in April of 1994, many series of tests have been performed on HEJ 
sleeved tube specimens. Tests performed in 1996 showed that HEJs with PTIs in the lower 
hardroll transition would provide structural integrity with a minimum measured amount of 
interference lip. The results of this testing were submitted to the NRC and provided the basis for 
the current TS that defines the HEJ parent tube pressure boundary. However, due to the addition 
of measurement uncertainties applied in the field, less tubes were retained inservice than 
anticipated when the criterion was applied. This led to additional testing to determine if the 
interference lip was necessary for structural integrity.  

Concept tests were performed in late 1997 to establish whether an HEJ sleeve with a minimum 
length of non-degraded hardroll engagement (i.e.,-without an interference lip), could provide 
adequate structural and leak integrity. This testing attempted to simulate the increase in interface 
pressure between the tube/sleeve joint resulting from: 

1) the difference in coefficients of thermal expansion between the tube and sleeve materials, 
2) the result of the temperature gradient across the sleeve/tube interface and its effect on 

thermal expansion, and 
3) the force due to the pressure on the inside of the sleeve.  

Each of the above had been simulated singly during previous testing. It should be noted that the 
concept test data were not taken for the purpose of quantifying the strength or leak tightness of the 
sleeve/tube joints. The results were intended to confirm or deny the expectation of joint strength.  

Ten specimens were pressurized to 1600, 3000, and 4800 psi for the concept testing. The pressure 
test results of the specimen tubes, which were severed at the top of the HRLT, demonstrated 
significant strength and low leak rates. It was apparent that joint strength could meet the RG 
requirements. Leak rates at the SLB differential pressure were small. The concept test data was 
presented at the December 1997 meeting between the NRC and WPSC. At the close of the
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December meeting, plans for additional qualification testing to support a new length criterion for 
definition of the upper HEJ parent tube pressure boundary were presented.  

In parallel with the concept testing, field data was reviewed to establish the length of hardroll and 
the potential changes in hardroll length as a result of rolldown. A sample of 500 tubes were 
reviewed and analysis determined that the length of hardroll flat is independent of any rolldown 
which may occur during the installation process. This information was. also presented at the 
December 1997 meeting to resolve the NRC staff concern related to uncertainties in hardroll 
length. The average length of hardroll inside the sleeve was found to be 0.98 inch.  

During the winter of 1997/1998, 40 qualification test specimens were made. Attention was paid 
to the production process in order to obtain specimens that were similar to the HEJ sleeved tubes 
that are currently inservice at KNPP. Eddy current exams were completed to locate the HRUT 
and the PTI. Test flaws were then machined 100 percent throughwall and 360 degrees around the 
tube. Data was taken from a total of 25 no lip specimens that were tested at elevated temperatures.  
This data was analyzed for pressure failure and leak rate. Of the remaining 15 specimens, five 
were tested at ambient conditions, two were destroyed during testing, and eight were archived.  

The qualification testing protocol called for pressurizing the specimens to 1600, 2560, and 4800 
psi. Deflection and leak rate were measured at both the 1600 and 2560 psi hold points. Each hold 
point was maintained for a period of two minutes to obtain a steady-state leak rate and temperature 
measurement. Failure pressure of each specimen was also recorded. The test setup is described 
in detail in the presentation materials from the April 9, 1998 meeting between WPSC and the NRC 
(reference 3). The test protocol and the results are described in detail in WCAP-15050 
(Attachment 4).  

The purpose of the data analysis of WCAP-15050 was to quantify potential acceptance criteria for 
HEJs with PTIs in the hardroll lower transition. The test results demonstrate that an HEJ sleeved 
tube with a 360 degree circumferential, 100 percent deep PTI located as low as 0.92 inch or 
greater below the bottom of the HRUT, as measured from the inside of the sleeve, would meet the 
structural guidelines of RG 1.121. The data was evaluated using three different approaches which 
are described below. Each approach was then compared to determine if all supported the 
continued operation of sleeve tubes with PTIs located greater than or equal to 0.92 inches from 
the bottom of the HRUT. The results of the statistical analysis are described in detail in the 
supporting WCAP-15050.  

The first approach to analyzing the test data used all of the valid, raw failure data (22 specimens).  
By keeping the data unfiltered, some data which could be expected to be non-conservative or 
suspect was used. The as-measured -failure pressures of all these specimens averaged 5571 psi 
with a standard deviation of 486 psi. The mean for the first approach of analyzing the data meets 
the three times differential pressure criterion from the RG.
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The second approach filtered the failure test data to include only specimens which had a sleeve 
temperature less than or equal to 600'F and a sleeve/tube temperature gradient of less than or 
equal to 100aF. All of these specimens (15) had a sleeve temperature lower than the normal 
operating and SLB temperature and a smaller temperature gradient than the normal operating and 
SLB temperature gradients. Therefore, the failure pressure results for this set of data are 
conservative with regard to normal operating and SLB failure pressures because increasing the 
primary side temperature or the temperature gradient increases the interface pressure. The mean 
failure pressure of the 15 specimens was 5611 psi with a standard deviation of 461 psi. The mean 
again meets the three times the differential pressure criterion of 4800 psi. These results are quite 
similar to those from using all the raw data.  

The third approach adjusted all of the applicable specimens' (22) failure pressures to correspond 
to the sleeve and tube conditions at normal operating and SLB temperatures. The mean failure 
pressure of the adjusted data at normal operating temperatures was 7851 psi with a standard 
deviation of 2206 psi. For SLB temperature conditions, the mean failure pressure was 9673 psi 
with a standard deviation of 2721 psi. The mean again meets the criterion of 4800 psi.  

The adjusted failure pressure was also reviewed for the effect of precycling the specimens.  
Thirteen of the 22 applicable specimens were precycled (i.e., brought to 1600 psi then 
depressurized), prior to being pressurized to 1600, 2560, and 4800 psi for data collection. It is 
noted that precycling has a significant effect on the failure pressure. From data tables in WCAP
15050, it can be seen that the expected failure pressures increase from 6668 (no precycling) to 
8670 (precycled) psi for normal operating thermal conditions. The standard deviation decreases 
slightly from 2682 to 2336 psi. At SLB conditions, the failure pressures for specimens without 
and with precycling are 8214 and 10684 psi with standard deviations of 2682 and 2336 psi. Since 
the sleeved tubes in the KNPP SGs have been precycled by plant operation, the precycled test 
results should be preferred for the failure pressure evaluation using the adjusted data.  

All failure pressure data analyzed by the three approaches meet the three times the normal 
operating differential pressure acceptance criterion. The first makes use of all raw data, whether 
or not it is conservative. The second analyzes only the data which would be known to be 
conservative relative to the normal and faulted SG conditions. The third attempts to adjust failure 
pressures to correspond to the normal and faulted SG conditions. The second and third approaches 
assume that there is a correlation between the strength of the joint, the temperature of the sleeve 
and tube, and the thermal gradient across the joint. The performance of the joint should improve 
due to these factors and their effect on the radial interference between the tube and sleeve. An 
increase in radial interference would be brought about by increasing the temperature or increasing 
the thermal gradient across the joint. By adjusting the data to the normal operating or faulted 
conditions, the increase in interference was simulated (by calculation). The second approach uses 
only data that corresponds to conditions of less interference than during normal or faulted 
operation. Therefore, the second approach is preferred because of its conservatism, but it should

GBNUCI N:\GROUP\NUCLEAR\WPFIL ESIJONROPAISS.WPD



Document Control Desk 
May 14, 1998 
Attachment 1, Page 11 

be noted that the results from all three of the analysis evaluations support the continued operation 
of sleeved tubes with PTIs located 0.92 inch (plus an allowance for uncertainty) or below the 
bottom of the HRUT as measured on the inside of the sleeve.  

A range of lengths from 0.90 to 1.01 inches below the bottom of the HRUT, as measured on the 
inside of the sleeve, were tested as part of the qualification tests. All of the qualification tests 
yielded acceptable results with regard to the guidelines of RG 1.121. Additionally, there appears 
to be no dependence of failure pressure on the length to the PTI relative to the bottom of the 
HRUT over the tested range. In other words, the joints with indications at elevations above the 
estimated upper end of the HRLT, greater than or equal to 0.90 inch below the bottom of the 
HRUT, exhibit failure pressures commensurate with PTIs at other relatively close elevations.  
Although the test data suggests that PTIs as near as 0.90 inch from the bottom of the HRUT 
provide adequate structural integrity, a value of 0.92 inch was conservatively selected for 
determining the minimum acceptable physical length of non-degraded hardroll.  

The overall conclusion from the analysis of the test results is that a sleeved tube with a 360 degree, 
100 percent throughwall PTI located 0.92 inch or greater from the bottom of the HRUT will meet 
the requirements of RG 1.121. This length (0.92 inch) does not include an allowance for NDE 
uncertainty as is measured on the inside of the sleeve. The allowance for NDE examination 
uncertainty is discussed in Attachment 5, "NDE Technique to Determine Length Measurements 
in HEJ Sleeved Tubes With Parent Tube Indications." 

Discussion of Sleeve/Tube Joint Leakage Issues 

Leakage from the sleeve/tube joint must be small such that normal operating leakage is kept below 
the current TS allowable limits for normal operation. The TS limit for normal operation is 150 
gpd or 0.104 gpm. For SLB conditions, off-site doses are to be maintained within a small fraction 
of 10 CFR 100 guidelines and control room doses are to be maintained within GDC-19 criteria.  
The most current calculated KNPP maximum allowable primary-to-secondary leakage limit during 
a SLB is 12.85 gpm. By maintaining the primary-to-secondary leakage during a SLB below this 
limit, 10 CFR 100 and GDC-19 criteria are met. The 12.85 gpm for maximum allowable primary
to-secondary leak rate is currently under review by the NRC. The proposed license amendment 
for the 12.85 gpm leak rate limit was submitted on April 6, 1998.  

Discussion of 1997/1998 Leak Rate Test Results 

As described earlier, ten specimens were pressurized to 1600, 3000, and 4800 psi for the concept 
testing. The test data of the specimen tubes, which were severed at the top of the HRLT, 
demonstrated significant strength and low leak rates. Leak rates at the 3000 psi differential 
pressure ranged from 0.004 to 0.032 gpm with a mean value of 0.022 gpm. These values were 
consistent with results from previous representative specimen testing and pulled tube testing. The
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concept test data was presented at the December 1997 meeting between the NRC and WPSC. At the close of the December meeting, plans for additional qualification testing to support a new 
length criterion for definition of the upper HEJ pressure boundary were presented.  

There were 25 results from the qualification testing for the evaluation of leakage. Of those, only 
20 leak rate values were recorded at a differential pressure of 1600 psi. This occurred during the first days of testing when the leak rate at the postulated SLB differential pressure was of most interest. Data from all 25 specimens were available at 2560 psi. The average leak rate at a differential pressure of 1600 psi (20 specimens) was 0.012 gpm with a standard deviation of 0.013 
gpm. The average leak rate at a differential pressure of 2560 psi from the 25 specimens was 0.013 
gpm with a standard deviation of 0.012 gpm. The leak rate distributions are essentially the same 
at both pressure differentials.  

The leak rates were also selectively evaluated using the second approach considered for analyzing 
the failure pressure data. For estimating the leak rate at 1600 psi, specimens with sleeve 
temperatures of 600'F and a sleeve-to-tube temperature gradient of 5 100'F were selected. The 
average leak rate from these 13 specimens was 0.014 gpm with a standard deviation of 0.015 gpm.  
For the SLB leak rate, data were selected that had a sleeve temperature of 6000F, regardless of 
the thermal gradient. The mean leak rate from the 16 specimens meeting the criteria was 0.013 
gpm with a standard deviation of 0.009 gpm. The individual ratios of leak rate at SLB to normal 
operating were also examined and found to range from 0.233 to 3.90. Statistical analysis shows 
that the maximum ratio expected at a 99 percent confidence level is 9.3. Therefore, the leak rate 
during a SLB event would be expected to be less than one order of magnitude greater than the leak 
rate during normal operation. Normal operating primary-to-secondary leakage is limited to 0.104 
gpm (150 gpd). Therefore, the maximum primary-to-secondary leak rate during a SLB is 
conservatively assumed to be one gpm (0.104 x 9.3). This is below the allowable primary-to
secondary leak rate allowed at KNPP during SLB event. As stated earlier, the most recent 
calculation limits primary-to-secondary leakage to 12.85 gpm during a SLB. This limit is used 
as the bounding leakage when estimating leakage from all sources during a SLB. When this 
estimation occurs, one gpm will be added to encompass all HEJs left in service by the revised 
parent tube pressure boundary.  

Primary-to-secondary leak rate history for the KNPP was presented to the NRC staff and is 
documented in reference 3. It should be noted that at the end of September 1996, when the plant 
was about to shut down for a refueling outage, the cumulative primary-to-secondary leak rate for 
normal plant operation was two (Argon 41 measurement) to five (tritium measurement) gpd.  
During the refueling outage it was determined that approximately 1500 HEJ sleeved tubes with 
PTIs within the parent tube pressure boundary had been inservice. Converting these actual leak 
rates to 0.0014 and 0.0035 gpm respectively, the leak rate from the 1500 sleeved tubes was less 
than might be expected from the lower regime of the test data for a single, 360 degree, 
throughwall, sleeved tube -PTI. This is consistent with the observed leak rate from one of the 
pulled HEJ sleeved tubes from KNPP.
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Safety Evaluation Conclusion 

The overall conclusion from the analysis of the failure pressure and leak rate tests is that a sleeved tube with a 360 degree, 100 percent throughwall PTI located 0.92 inch or greater from the bottom 
of the HRUT will meet the structural requirements of RG 1.121. Furthermore the operational 
limit of 150 gpd and the assignment of one gpm to the allowable primary-to-secondary leak rate 
during a SLB will ensure off-site doses do not exceed the small fraction of 10 CFR 100 and will 
ensure control room doses remain within GDC-19 criteria. Therefore, implementation of a length 
criterion with an adjustment for NDE uncertainty does not jeopardize public health or safety.  

Defense-In-Depth Considerations 

1) The location of PTIs from the pulled tube data is predominately below the top of the HRLT.  
Therefore, in most cases a lip is present. The strength of such tubes has been demonstrated 
in prior documents and by the results from testing of the pulled tube specimens.  

2) The range of test data showed that PTIs located 0.90 inch or greater below the bottom of the 
HRUT met the structural requirements of RG 1.121. However, 0.92 inch was conservatively 
selected for determining the physical length measurement.  

3) The leak rate test results show that leak rates at normal operating and SLB conditions are 
essentially the same. However, statistical analysis shows that for a 99 percent confidence 
level, the ratio of leak rate at SLB to normal operating is 9.3. To bound the SLB leak rate, 
the assumption is made that the SLB leak rate is one order of magnitude greater than the 
normal operating leak rate. Therefore, at SLB conditions, the bounding leak rate would be 
expected to be approximately one gpm. This leak rate will be included in the calculation for 
estimating primary-to-secondary leakage from all sources.  

4) For the configuration of a HEJ sleeved tube with a postulated 100% throughwall, 360 degree 
circumferential PTI in the HEJ HRLT, tube rupture can only occur if the tube is displaced 
axially by a distance of approximately 3 to 3.25 inches. Tube displacement of this magnitude 
would result in a complete dissociation between the separated tube end and sleeve resulting 
in a sufficient flow area such that a release rate exceeding makeup capacity would be realized.  
Testing performed with specimens and HEJ samples removed from KNPP support the 
conclusion that indications will retain structural integrity such that tube slippage and axial 
displacement will not be expected.
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SIGNIFICANT HAZARDS DETERMINATION 

This proposed change was reviewed in accordance with the provisions of 10 CFR 50.92 to show 
no significant hazards exist.  

1) Operation of the KNPP in accordance with the proposed license amendment does not involve 
a significant increase in the probability or consequences of an accident previously evaluated.  

Mechanical testing shows inherent structural integrity of the HEJ upper joint such that the 
requirements of RG 1.121 are met even for 360 degree, 100 percent throughwall PTIs.  
Structural test results are documented in WCAP-15050. Based on the test data, the structural 
recommendations of RG 1.121 are satisfied when there is a minimum length of non-degraded 
hardroll which measures 0.92 inch (plus an allowance for NDE measurement uncertainty) or 
more from the bottom of the HRUT, as measured on the inside of the sleeve. Based on the 
structural integrity of the HEJ upper joint, it can be concluded that application of the revised 
parent tube pressure boundary will not result in a significant increase in the probability of an 
accident previously evaluated.  

A conservatively bounding primary-to-secondary SLB leak rate of one gpm will be applied 
to the calculation for postulated SLB leakage. This leak rate encompasses all HEJs left 
inservice with PTIs located outside the revised parent tube pressure boundary. This one gpm 
is based on a normal operating leakage limit of 150 gpd. This leak rate is based on tests and 
analysis documented in WCAP-15050. Application of this leak rate to the postulated leakage 
calculation will ensure primary-to-secondary leakage will not exceed the current maximum 
allowable during a SLB event. Maintenance of the current maximum allowable primary-to
secondary leak rate during a SLB event ensures off-site doses will not exceed a small fraction 
of 10 CFR 100 and control room doses will not exceed GDC-19 criteria. Therefore, it can 
be concluded that the application of the revised parent tube pressure boundary will not 
increase the consequences of an accident previously evaluated.  

2) The proposed license amendment request does not create the possibility of a new or different 
kind of accident from any accident previously evaluated.  

Implementation of the revised parent tube pressure boundary will not introduce a change to 
the design basis or operation of the plant. The configuration of the currently installed sleeves 
is not physically changed. As with the initial installation of the sleeves and previous changes 
to the parent tube pressure boundary for HEJs, implementation of the revised parent tube 
pressure boundary does not interact with other portions of the reactor coolant system. Neither 
the sleeve design nor the implementation of the revised parent tube pressure boundary affects 
any other component or location of the tube outside of the immediate repaired area.  
Mechanical testing of representative specimens supports the conclusions that the joint retains
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structural integrity consistent with RG 1.121 and leakage integrity with regards to 10 CFR 
100 and GDC-19. Any hypothetical accident as a result of potential PTIs is bounded by the 
existing tube rupture analysis. Therefore, application of the revised parent tube pressure 
boundary will not create the possibility of a new or different kind of accident from any 
previously evaluated.  

3) The proposed license amendment does not involve a significant reduction in the margin of 
safety.  

The safety factors used in establishment of the HEJ sleeved tube pressure boundary are 
consistent with safety factors in the ASME Boiler and Pressure Vessel Code used in the SG 
design. Based on the sleeve-to-tube geometry, it is unrealistic to consider that application of 
the revised parent tube pressure boundary could result in single tube leak rates exceeding the 
normal makeup capacity during normal operating conditions. The parent tube pressure 
boundary developed in WCAP-15050 has been developed using the methodology of RG 
1. 121. The performance characteristics of postulated degraded parent of HEJ sleeve/tube 
joints have been verified through testing to retain structural integrity and preclude significant 
leakage during both normal operating and SLB conditions. The existing off-site and control 
room dose evaluation performed for KNPP established a faulted loop primary-to-secondary 
leak rate of 12.85 gpm. Combined leakage from all sources including the assumed leak rate 
for the voltage based repair criteria and for HEJs with PTIs that are left inservice will not 
exceed 12.85 gpm in the faulted loop. Maintenance of this limit will ensure off-site doses will 
not exceed a small fraction of the 10 CFR 100 guidelines nor will it exceed the GDC-19 
criteria for control room dose. Therefore, the application of the revised parent tube pressure 
boundary will not result in a significant reduction in the margin of safety.  

ENVIRONMENTAL CONSIDERATIONS 

This proposed amendment request involves a change to the inspection requirements with respect 
to the installation or use of a facility component located within the restricted area. WPSC has 
determined that the proposed amendment involves no significant hazards consideration and no 
significant change in the types of effluent that may be released off-site and that there is no 
significant increase in individual or cumulative occupational radiation exposure. Accordingly, this 
proposed amendment meets the eligibility criteria for categorical exclusions set forth in 10 CFR 
51.22(c)(9). This proposed amendment also involves changes in record keeping, reporting, or 
administrative procedures or requirements. Accordingly, with respect to these items, the 
amendment meets the eligibility criteria for categorical exclusion set forth in 10 CFR 51.22(c)(10).  
Pursuant to 10 CFR 51.22(b), no environmental impact statement or environmental assessment 
need be prepared in connection with this proposed amendment.
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20568-001 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELATING TO AMENDMENT NO. 139 TO FACILITY OPERATING LICENSE NO. DPR-43 

WISCONSIN PUBLIC SERVICE CORPORATION 

WISCONSIN POWER AND LIGHT COMPANY 

MADISON GAS AND ELECTRIC COMPANY 

KEWAUNEE NUCLEAR POWER PLANT 

DOCKET NO. 50-305 

1.0 INTRODUCTION 

By a letter dated May 14, 1998, as supplemented July 3, August 27, and October 1, 1998, 
Wisconsin Public Service Corporation submitted for staff review a proposed amendment 
regarding the Kewaunee technical specification (TS). The proposed amendment would 
redefine the pressure boundary for Westinghouse mechanical hybrid expansion joints (HEJ) in 
sleeved steam generator (SG) tubes. TS 4.2.b, "Steam Generator Tubes," would be changed to 
incorporate a length criterion (L-criterion) to allow tubes with degraded HEJ sleeve to remain in 
service if a minimum length of joint is free of flaws.  

HEJ sleeves have been installed in the Westinghouse SGs since the early. 1980's and have 
developed parent tube indications (PTIs) with time. The licensee submitted for staff review an 
amendment request to implement alternate repair criteria to disposition PTIs in Kewaunee SGs 
in the mid-1 990's. By a letter dated September 25, 1996, the staff approved License 
Amendment Number 128 in.which HEJ sleeved tubes having PTIs were allowed to remain in 
service if there is a minimum diameter difference (i.e., delta D criterion) in the HEJ. The delta D 
criterion focused on the interference lip in the lower transition region of the HEJ that would 
support the structural and leakage integrity of the sleeved tubes. The criterion was described in 
Westinghouse report, WCAP-14641, "HEJ Sleeved Tube Structural Integrity Criteria: AD 
Diametral Interference at PTIs," dated April 1996.  

Subsequent to the issuance of Amendment No. 128, the licensee applied the delta D criterion to 
degraded HEJ sleeves during the 1996 SG tube inspection. However, many degraded HEJs did 
not satisfy the delta D criterion and had to be repaired because PTIs were detected in the part of 
the joint that was within the parent tube pressure boundary. The delta D criterion was not 
effective in allowing degraded, although structurally sound, HEJ sleeved tubes to remain in 
service. The proposed amendment would replace the existing delta D criterion in the TS with 
the L-criterion by which the parent tube pressure boundary would be redefined so that tubes with
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with degraded HEJ sleeves could remain in service if they can be proven to maintain structural 
and leakage integrity.  

The July 3, August 27, and October 1, 1998, submittals provided clarifying information within 
the scope of the original Federal Register notice and did not change the initial no significant 
hazards consideration determination.  

2.0 BACKGROUND 

Kewaunee has two Westinghouse model 51 SGs, A and B. The parent tubes were fabricated 
with mill annealed alloy 600 and the HEJ sleeves with alloy 690. There are a total of about 
2200 HEJ sleeved tubes in both SGs. Kewaunee is scheduled for an SG tube inspection during 
the fall 1998 outage.  

The HEJ sleeve is installed initially in a degraded tube in the tubesheet by hydraulic expansion 
at both ends to create an upper and a lower hydraulic expansion joint to secure and position the 
sleeve over the parent tube flaw. Then, a mechanical rolling tool is inserted into the sleeve and 
it expands the hydraulic expansion further outward to create an interference fit, i.e., a hardroll, 
at the upper and lower ends of the sleeve. The upper and lower hardrolls thus form a new 
pressure boundary as a replacement for the degraded portion of the tube. The upper hardroll 
joint, referred to as HEJ, has an upper transition (HRUT) and a lower transition (HRLT) region.  

The sleeve portion of the HEJ has been free of degradation. The dominant degradation is the 
circumferential PTIs occurring in the lower transition region of the upper hardroll. The licensee 
removed three HEJ sleeved tubes having PTIs from a Kewaunee SG in 1995 and performed 
destructive examination. The nature of the PTI was determined to be circumferential 
intergranular corrosion cracking which was initiated from the inside diameter of the parent tube.  
PTIs do not seem to occur in the lower hardroll joint. The details of the root cause investigation 
were documented in Westinghouse report WCAP-14446, "Repair Boundary for Parent Tube 
Indications Within the Upper Joint Zone of Hybrid Expansion Joint (HEJ) Sleeved Tubes," 
August 1995 (proprietary).  

3.0 EVALUATION 

The staff focused its evaluation of the proposed L-criterion amendment on structural integrity, 
leakage integrity, and nondestructive examination (NDE) of the HEJ sleeves and the proposed 
changes to Kewaunee TS 4.2.b.  

Structural Integrity of HEJ 

General Design Criterion (GDC) 14 of Appendix A to 10 CFR Part 50 requires that the reactor 
coolant pressure boundary be designed, fabricated, erected, and tested so as to have an 
extremely low probability of abnormal leakage, of rapidly propagating failure, and of gross 
rupture. Regulatory Guide (R.G.) 1.121 provides guidance on acceptable minimum structural 
safety margins. R.G. 1.121 recommends that the margin of safety against tube rupture (or 
pullout) under normal operating conditions should not be less than three at any tube location 
where defects have been detected. For postulated accidents, R.G. 1.121 recommends that the
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margin of safety against failure be consistent with the margin of safety determined by the stress 
limits in NB-3225 of Section III of the Boiler and Pressure Vessel Code of the American Society 
of Mechanical Engineers (ASME). This translates to a margin of 1.4 for the most limiting 
accident, main steam line break (MSLB). Structural loads imposed on the HEJs primarily result 
from the differential pressure between the primary and secondary sides of the tubes. The peak 
postulated loading occurs during a MSLB due to a lowering of the secondary side pressure.  
However, normal operating loads, cyclic loading from transients (e.g., startup/shutdown), and 
potential thermal expansion loads can also be significant. For Kewaunee, the three-times 
normal operating differential pressure is 4800 psi and the 1.4 times differential pressure during 
the MSLB event is 3600 psi.  

The licensee performed qualification tests to demonstrate that a certain defect-free length in the 
degraded HEJs would satisfy the safety margin criteria of RG 1.121. The licensee fabricated 40 
HEJ test specimens, each of which contained a worst circumferential flaw having a length of 360 
degree arc and a depth of 100% through-wall in the parent tube. The flaw in the specimens was 
located anywhere from 0.90 inches to 1.01 inches, with a mean of 0.95 inches, below the bottom 
of the hardroll upper transition. The licensee proposed a defect-free length of 0.92 inches, and 
an inspection uncertainty of 0.03 inches, between the bottom of HRUT and the PTI. The 
inspection uncertainty will be discussed in a later section of this evaluation.  

Of the 40 specimens, the results from 22 specimens were considered to be valid for the 
evaluation of the failure pressures. Of the 22 specimens, 13 specimens were cycled with 
pressure prior to testing (i.e., pre-cycled) because it was hypothesized that the strength of HEJs 
could be affected by the thermal/pressure cycling that occurs in the actual operation of the plant.  
The 13 specimens were pressurized to 1600 psi and relieved once before proceeding with the 
rest of the test. The remaining nine specimens were not pre-cycled. The specimens were 
pressurized until burst at various temperatures. The raw data from the pressure tests of the 22 
specimens showed that the mean burst pressure was 5571 psi with a standard deviation of 486 
psi and a 95th percentile of 4735 psi. Based solely on consideration of these data, the staff 
notes that a small percentage of tubes accepted for continued service under the proposed 
amendment (which would otherwise be plugged or sleeved) will exhibit structural safety margins 
somewhat less than those in R.G. 1.121. However, the staff finds that the available test data 
incorporate significant conservatisms compared to actual field conditions.  

First, the licensee fabricated a conservative PTI, 100% throughwall and 360 degree in arc 
length, in the test specimens. The known PTIs in the field are shallower and shorter than the 
simulated flaw in the specimens. Second, the licensee did not consider the restraint of the tube 
support plates on the parent tube. Through years of operation, tubes have been locked in the 
tube support plate intersections by denting such that it would take considerable force to separate 
the parent tube from the tube support plates. This restraint force will prevent the parent tube 
from separating from the HEJ, should a PTI of 360 degree in arc-length and 100% throughwall 
develope in the HEJ. Third, the L-criterion will be used for only one operating cycle (cycle 23).  
The one-cycle restriction would limit the growth of any potential PTI. It is unlikely that a PTI will 
grow to the assumed worst-case flaw in one operating cycle.  

Based on the available data and the associated conservatisms, the comprehensive leakage 
monitoring system in place at Kewaunee (discussed below), and the very restrictive operational
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leakage limits in the TS (discussed below), the staff concludes that there is reasonable 
assurance that the SG tubes will retain safety margins consistent with applicable regulations. At 
the staffs request, the licensee has modified its proposed amendment to limit the application of 
the L-criterion to the next operating cycle only (licensee's letter dated August 27, 1998). The 
staff's request stemmed from the limited supporting data base and is intended to reduce the 
potential for cracks to develop to the assumed worst case configuration and to provide added 
assurance that any risk implications associated with the safety margin uncertainties will be 
acceptably low.  

Leakage Integrity of HEJ 

Under normal operating conditions, for the 20 specimens for which leak data were available, the 
average leakage from the simulated PTI was 0.012 gallons per minute (g.p.m.) with an 
associated standard deviation of 0.013 g.p.m. The average leakage under MSLB conditions 
from 25 specimens for which data were available was 0.013 g.p.m. with an associated standard 
deviation of 0.012 g.p.m. As a comparison, the latest plant data showed that the cumulative 
primary-to-secondary leak rate during normal plant operation was on the order of 2 to 5 gallons 
per day (g.p.d.) which is equivalent to 1.4E-3 g.p.m. to 3.5E-3 g.p.m.  

For normal operating conditions, the existing Kewaunee TS requires that the primary-to
secondary leakage be lower than 150 g.p.d. (about 0.104 g.p.m.). To estimate the allowable 
leak rate under MSLB conditions, the licensee performed a statistical analysis of test leakage 
data under normal operating conditions. The licensee assumed that MSLB leak rate is one 
order of magnitude greater than a normal operating leak rate. Using the 0.104 g.p.m. leakage 
limit specified under the normal operating conditions, the bounding leakage during a MSLB is 
estimated to be about 1 g.p.m. Typically, the tube leakage during accident conditions is 
estimated at 95%/95% bounding value (e.g., leakage reported per NRC Generic Letter 95-05).  
The licensee's assessment demonstrated that its total accident leakage estimate is conservative 
with respect to a 95%/95% bounding estimate. Therefore, the staff believes that the estimated 
leakage would be within an allowable leak rate of 1 g.p.m. for HEJs using the length criterion.  

Kewaunee plant has a monitoring system to detect and monitor primary-to secondary tube 
leakage. The licensee uses the radiation monitor, R-15, in the condenser air ejector discharge 
flowpath and liquid sample radiation monitor, R-19, in the steam generator blowdown line to 
detect and annunciate the primary-to-secondary leakage. There are gas radiation monitors, R
13 and R-14, that monitor radioactive releases in the auxiliary building vent. In addition, there 
are area radiation monitors, R-31 and R-33, on A and B main steam lines, respectively. These 
two monitors are only used after the leakage has occurred to identify or confirm the leak rate.  

In addition, the licensee has various plant procedures to identify, determine, and respond to 
various leak rates. Both R-15 and R-19 monitors have alert and alarm setpoints corresponding 
to leak rates which are lower than TS limit of 150 g.p.d. The alert setpoint is set lower than the 
alarm to provide early indication of rising radiation levels. At each alert or alarm setpoint, 
specific operator action is specified to monitor and/or mitigate the leakage. When leak rate 
exceeds 150 g.p.d. per SG, TS 3.1.d.2 requires that leak rate will be reduced within four hours or 
the plant will be in cold shutdown within the next 36 hours.
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The staff finds that test results show that application of the L-criterion to HEJs will provide 
adequate leakage integrity in accordance with the licensing basis and TS requirements.  

Non-destructive Examination of HEJ 

The licensee will use an eddy current combination probe to inspect the HEJs. The combination 
probe consists of a bobbin coil and two +point coils on the probe head. The bobbin coil and the 
+point coils will be separated by a distance of 0.95 inches (0.92 inches plus an NDE uncertainty 
of 0.03 inches) as required by the proposed TS. One +point coil will operate at high frequencies 
of 600 kHz and 800 kHz to inspect sleeves and the second +point coil will operate at low 
frequencies of 75 kHz, 100 kHz, and 150 kHz to inspect parent tubes. The bobbin coil will 
operate at 600 kHz to locate certain landmarks in the inner surface of the sleeve.  

As the probe is pushed through the sleeve, the bobbin coil will profile the inner surface of the 
sleeve and locate the bottom of the HRUT of the sleeve whereas the +point coils will look for 
flaws in the sleeve and parent tube. If the +point coils detect a PTI after the bottom of the HRUT 
is located by the bobbin coil, it shows that the PTI exists in the pressure boundary as defined by 
the L-criterion and the tube has to be plugged or repaired. If the PTI is detected before, or 
concurrent with, the detection of the bottom of the HRUT, then the PTI is outside of the pressure 
boundary and the tube is acceptable for continued operation. If an indication is detected 
anywhere in the sleeve, the tube will be plugged or repaired.  

The staff has identified the following issues that relates to the accuracy of the HEJ inspection 1) 
the distance between the +point and bobbin coils, 2) locating the lower tangent point of the 
HRUT, 3) NDE uncertainty value, and 4) masking of signal responses between sleeve 
indications and PTIs. These issues are discussed below.  

The distance of 0.95 inches between the bobbin and +point coils will be fixed during probe 
manufacturing. Each probe will be tested, calibrated, and qualified in the manufacturing facility 
with quality control before shipment to the plant site. The licensee stated that the spacing of 
0.95 inches between the coils will be controlled to within a tolerance of 0.005 inches.  

The lower tangent point of the HRUT is a difficult landmark to be located by the bobbin coil 
because of the geometric changes with respect to the eddy current field of the probe. To 
eliminate analyst uncertainty in selecting the HRUT tangent point, a computer algorithm will be 
used to ensure consistency and eliminate variability in selecting the HRUT tangent point.  

The NDE uncertainty is the sum of analyst variability and manufacturing tolerance on the coil 
spacing. The analyst variability was based on tests that the licensee conducted on ten analysts 
to determine the flaw locations from ten HEJ samples used for the structural and leak rate 
qualification tests. The tests showed that the analyst variability corresponds to 0.008 inches to 
0.018 inches in axial elevation. To be conservative the licensee used 0.018 inches for the 
analyst variability. As mentioned above, the manufacturing tolerance on the coil spacing was 
0.005 inches. The total NDE uncertainty, therefore, is 0.023 inches and is rounded to 0.03 
inches.
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In NRC Inspection Report 50-305/96011 (DRS), dated February 20, 1997, and 50-305/97008 
(DRS) dated July 16, 1997, the staff identified, during a SG inspection at the Kewaunee plant, 
that PTIs having large voltage responses masked signal responses from the sleeve such that 
potential sleeve flaws may not be detected. Since the issuance of the NRC inspection report, 
the licensee has designed and tested several probes to address the staffs concerns. As stated 
above, the licensee will use a high frequency +point coil to inspect only the sleeve and a low 
frequency +point coil to inspect the parent tube. The licensee stated that test results show that 
the high frequency +point coil will provide detectability of indications in the sleeve.  

The staff judges that the licensee proposed NDE method for HEJ sleeve inspection is 
acceptable because the licensee has demonstrated that the eddy current inspection has been 
adequately designed, technical issues have been considered, and the inspection issues have 
been addressed satisfactorily.  

Proposed Changes to Technical Specifications 

The staff evaluated the following proposed changes to TS 4.2.b to determine whether the 
proposed wording is consistent with the proposed L-criterion.  

TS 4.2.b.2.f specifies that all Westinghouse mechanical HEJ sleeves allowed to remain in 
service by the L-criterion will be inspected during each inservice inspection. The staff finds this 
requirement acceptable because periodic inspection provides an assurance that flaws in the 
HEJs will be monitored and removed from service when necessary.  

TS 4.2.b.4.b adds a reference to Figure 4.2-1 which depicts a typical Westinghouse HEJ sleeve.  
Figure 4.2-1 also was changed to incorporate boundaries for the sleeve and parent tube. The 
staff finds the changes to Figure 4.2-1 acceptable because a clear distinction on the sleeve 
pressure boundary and parent tube pressure boundary has been. established.  

TS 4.2.b.4.c.1 specifies that "HEJ sleeved tubes will be inspected with a non-destructive 
examination technique capable of locating the bottom of the hardroll upper transition. HEJ 
sleeved tubes with circumferential parent tube indications located a 0.92 inch (plus an allowance 
for NDE uncertainty) below the bottom of the hardroll upper transition, as measured on the 
inside of the sleeve, may remain in service." The staff finds this requirement acceptable 
because it clearly defines the boundary of application and is consistent with the proposed 
L-criterion.  

TS4.2.b.4.c.2 specifies that "HEJ sleeved tubes with circumferential parent tube indications 
located < 0.92 inch (plus an allowance for NDE uncertainty) from the bottom of the hardroll 
upper transition, as measured on the inside of the sleeve, will be plugged or repaired prior to 
returning the steam generator to service." This requirement restricts the applicability of the 
L-criterion so that there will be a region in the upper hardroll joint that is free of circumferential 
PTIs. The staff finds this requirement acceptable because it is consistent with the proposed 
L-criterion.  

TS 4.2.b.4.c.3 specifies that "HEJ sleeved tubes with axial parent tube indications located in the 
parent tube pressure boundary, as depicted in Figure TS 4.2-1, will be plugged or repaired prior
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to returning the steam generator to service." The staff finds this requirement acceptable 
because the requirement for the axial indications is the same as for the circumferential 
indications.  

Footnote on page TS 4.2-7 states that "TS 4.2.b.4.c is applicable for operating cycle 23 only." 
TS 4.2.b.4.c specifies the L-criterion. The staff finds this restriction for one cycle of operation 
acceptable because it would limit any potential indications from developing into worse case 
flaws.  

Bases TS 4.2.b.4 discusses the NDE uncertainty of 0.03 inches which will be added to the 
L-criterion length of 0.92 inches. The basis for the primary-to-secondary leakage for MSLB is 
also discussed. As discussed before, the licensee assumed that the bounding MSLB leak rate 
is one order of magnitude greater than normal operating leak rates. Using the 0.104 g.p.m.  
leakage limit specified under the normal operating conditions, the bounding primary-to
secondary leakage during a MSLB is estimated to be about 1 g.p.m. The licensee stated that 
the 1 g.p.m. leak rate will be the assigned leakage encompassing the HEJs left in service using 
the L-criterion. The licensee also stated that steam line break leakage in the faulted loop from 
all sources must be calculated to be less than or equal to the maximum allowable leakage 
described in the Basis for TS 3.4.d. Maintenance of the maximum allowable leak rate limit 
ensures offsite doses will remain within a small fraction of the 10 CFR Part 100 guidelines and 
ensures control room doses will not exceed GDC-19 during a MSLB. A footnote was also 
added to Bases TS 4.2.b.4 to reference two reports, WCAP-15050 and Attachment 5 to the 
May 14, 1998 submittal. Attachment 5 contains technical basis of the inspection technique and 
NDE uncertainty. The staff finds the changes to this section consistent with the proposed 
L-criterion and, therefore, the changes are acceptable.  

4.0 CONCLUSION 

The staff has reviewed the proposed changes to TS 4.2.b in regard to degraded HEJ sleeves in 
steam generator tubes at the Kewaunee nuclear plant. The revision to TS 4.2.b is related to a 
proposed length criterion that would allow PTIs to exist in the HEJ sleeves provided that the 
PTIs are located outside of a specific region of the hardroll of the HEJs. The licensee performed 
qualification tests using specimens with simulated flaws and statistical analysis of the failure 
pressure results.  

The staff believes that supporting test data are too limited to conclude with confidence that all 
tubes accepted for continued service under the proposed amendment (which would otherwise 
be plugged or sleeved) will exhibit structural safety margins consistent with R.G. 1.121.  
However, the staff finds that the available test data incorporate significant conservatisms 
compared to actual field conditions. Based on the available data and the associated 
conservatisms, the comprehensive leakage monitoring system in place at Kewaunee, and the 
very restrictive operational leakage limits in the technical specifications, the staff concludes that 
there is reasonable assurance that the SG tubes will retain safety margins consistent with 
applicable regulations. At the staffs request, the licensee has modified its proposed 
amendment to limit the application of the L-criterion to the next operating cycle only (cycle 23) 
per licensee's letter dated August 27, 1998. The staffs request stems from the limited 
supporting database and is intended to provide added assurance that any risk implications
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associated with the safety margin uncertainties will be acceptably low. The staff concludes that 
the proposed changes to TS 4.2.b are acceptable to be incorporated into the Kewaunee TS.  

3.0 STATE CONSULTATION 

In accordance with the Commission's regulations, the Wisconsin State official was notified of the 
proposed issuance of the amendment. The State official had no comments.  

4.0 ENVIRONMENTAL CONSIDERATION 

This amendment changes a requirement with respect to installation or use of a facility 
component located within the restricted area as defined in 10 CFR Part 20 or changes a 
surveillance requirement. The staff has determined that the amendment involves no significant 
increase in the amounts, and no significant change in the types, of any effluent that may be 
released offsite and that there is no significant increase in individual or cumulative occupational 
radiation exposure. The Commission has previously issued a proposed finding that this 
amendment involves no significant hazards consideration and there has been no public 
comment on such finding (63 FR 30269). Accordingly, this amendment meets the eligibility 
criteria for categorical exclusion set forth in 10 CFR 51.22(c)(9). Pursuant to 10 CFR 51.22(b) 
no environmental impact statement or environmental assessment need be prepared in 
connection with the issuance of this amendment.  

5.0 CONCLUSION 

The staff has concluded, based on the considerations discussed above, that: (1) there is 
reasonable assurance that the health and safety of the public will not be endangered by 
operation in the proposed manner, (2) such activities will be conducted in compliance with the 
Commission's regulations, and (3) the issuance of this amendment will not be inimical to the 
common defense and security or to the health and safety of the public.  

Principal Contributor: John Tsao

Date: October 2, 1998


