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TECHNICAL EVALUATION REPORT

SECOND INTERVAL INSERVICE INSPECTION PROGRAM 

Kewaunee Nuclear Power Plant 

1. INTRODUCTION 

This report evaluates requests for relief from certain examination and 
preskure test requirements of Section XI of the Boiler and Pressure Vessel 
Code by the licensee, Wisconsin Public Service Corporation (WPSC) of the 
Kewaunee Nuclear Power Plant, a pressurized water reactor. The relief 
requests cover the second 120-month inspection interval starting June 16, 
1984. The requests are based upon the 1980 Edition of Section XI, with 
addenda through Winter 1981, as specified in the applicable revision of 
10 CFR 50.55a.  

The rest of this introduction summarizes (a) the scope of this report, 
(b) the previous review of rl *ef requests by Science Applications Inter
national Corporation (SAIC),(1 ) and (c) the history of Kewaunee since the 
earlier review. 2-10) 

The current revision to 10 CFR 50.55a requires that Inservice Inspec
tion ( ISI) programs be updated each 120 months to meet the requirements of 
newer editions of Section XI. Specifically, each program is to meet the 
requirements (to the extent practical ) of the edition and addenda of the 
Code incorporated in the regulation by reference in paragraph (b) 12 months 
prior to the start of the current 120-month interval.  

The regulation recognizes that the requirements of later editions and 
addenda of the Code might not be practical to implement at facilities be
cause of limitations of design, geometry, and materials of construction of 
components and systems. Therefore, the regulation permits exceptions to 
impractical examination or testing requirements to be evaluated. Relief 
from these requirements can be granted, provided the health and safety of 
the public are not endangered, giving due consideration to the burden 
placed on the licensee if the requirements were imposed. This report only 
evaluates requests for relief dealing with inservice examinations of com
ponents and with system pressure tests relating to Kewaunee's second ISI 
interval. The inservice test programs for pumps and valves (IST programs) 
are being evaluated separately.  

The current revision of the regulation also provides that ISI programs 
may meet the requirements of subsequent Code editions and addenda, incor
porated by reference in paragraph (b) and subject to Nuclear Regulatory 

*Hereinafter referred to as Section XI or Code.
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Commission (NRC) approval. Portions of such editions or addenda may be 
used, provided that all related requirements of the respective editions 
or addenda are met. If applicable, these are addressed on a case-by-case 
basis in the body of this report.  

Finally, Section XI of the Code provides for certain components and 
systems to be exempted from its requirements. In some instances, these 
exemptions are not acceptable to NRC or are only acceptable with restric
tions. As appropriate, these instances are also discussed in this report.  

In a Technical Evaluation Report (TER) dated September 2, 1982,(1 ) SAIC 
evaluated relief requests for Kewaunee covering the last 40 months of the 
first inspection interval (February 16, 1981, to June 16, 1984). These 
requests were based on the 1974 Edition of the Code with addenda through 
Summer 1975. On April 19, 1983, the NRC issued its formal Safety Evaluation 
Report,( 2 which included SAIC's TER as an tpgendix. The NRC later clari
fied and corrected the TER on May 16, 1983.d) An additional first-interval 
request for relief was submitted on March 8, 1983,(4) and later expanded in 
a letter dated July 19, 1983.(5) On September 16, 1983, the NRC evaluated 
that relief request and granted relief. 6) 

The ISI program for the second interval, inclu ing relief requests, was 
submitted March 30, 1984.7) On January 22, 1985, 8) the NRC requested 
additional information to complete the review of the relief requests. The 
information was furnished in a letter of March 14, 1985. 9) In a follow-up 
letter (August 1, 1985),(10) the licensee committed to continue to evaluate 
the use of MINAC/Shrinkac for welds for which relief from examination had 
been requested.  

As a result of the above submittals, seven second-interval relief 
requests have been identified as requiring disposition. These requests 
are evaluated in the following sections of this report.
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I. CLASS 1 COMPONENTS

A. Reactor Vessel 

No relief requests.  

B. Pressurizer 

No relief requests.  

C. Heat Exchangers and Steam Generator 

No relief requests.  

D. Piping Pressure Boundary 

1. Relief Request No. RR-1-1, Class 1 Pressure Retaining Welds in 
Piping Examination Selection, Category B-J, Items B9.11 and B9.21 
(Item B4.5 in 1974 S75) 

Code Requirement 

The licensee has elected (as allowed by 10 CFR 50.55a 
(b)(2)(ii)) to use the 1974 Edition of the Code, Summer 1975 
Addenda to determine the extent of piping examinations under 
Category B-J. This Code requires that examinations be performed 
on all the area of 25% of the circumferential joints (including 
the adjoining 1-ft sections of longitudinal welds) each interval.  
A different 25% sample is required in successive intervals. The 
1980 W81 Code requires that for circumferential welds in pipe of 
nominal pipe 4 in. and greater surface, plus volumetric examina
tions, be performed in accordance with Figure IWB-2500-8. For 
pipe less than 4 in., only a surface examination is required.  

Code Relief Request 

Relief is requested from performing 100% volumetric 
examination of the following three Class 1 circumferential pipe 
welds: 

Weld Isometric Description 

RC-W61 M-1151 6" SI high head adjacent to valve 
SI-13B off RC cold leg 

SI-W12 M-1144 6" SI high head adjacent to valve 
SI-13A off RC cold leg 

RTD-W30 M-1147 3" RTD return adjacent to valve 
RC-103A off RC intermediate leg
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Proposed Alternative Examination

Supplement the limited volumetric examination with Code
required surface examination.  

Licensee's Basis for Requesting Relief 

Due to access restrictions on either side of these welds, 
volumetric examination of 100% of the weld and heat affected zones 
cannot be performed. Surface examination will serve to detect any 
indications in the near surface of the weld and heat affected zone.  

Evaluation 

Weld RTD-W30 in the Reactor Temperature Detection (RTD) 
system is less than 4 in. in diameter. Only a surface examination 
of this weld is required by the Code, and since the licensee 
intends to surface examine this weld, relief is not required.  

Both surface and volumetric examinations of welds RC-W61 and 
SI-W12 are required by Code. The Code specifies either radio
graphic examination or ultrasonic examination for ISI volumetric 
examination. Because of access restrictions on either side of 
welds RC-W61 and SI-W12, ultrasonic volumetric examination of 100% 
of the weld and heat affected zones cannot be performed. Any such 
ultrasonic examination should, however, be done on a best-effort 
basis. Radiographic testing (RT) using a MINAC/Shrinkac X-ray 
system should be considered as an alternative. The licensee has 
agreed to evaluate this method further.  

Historically, ultrasonic testing is most commonly used.  
Under normal ISI conditions reactor piping, valves, and pumps 
remain filled with water, and it is frequently impractical to 
drain all or any part of a system. Coherent or Rayleigh scatter
ing in water from regular X-ray beams and/or radiography sources 
usually reduces or effectively eliminates discontinuity imaging 
except for large, gross discontinuities. The use of a MINAC/ 
Shrinkac accelerator X-ray system eliminates the problem of 
Coherent or Rayleigh scattering. Consequently, better than 2-2T 
radiographic quality is possible when shooting double walled 
radiography in water filled pipes. Radiographic exposure times 
would be rather short because of high beam energy and intensity.  
The relatively small size of a Shrinkac head facilitates pipe 
inspections and makes it possible to position the head in all but 
the most difficult positions. By judiciously choosing source-to
film distances and beam angles, it appears possible to choose 
radiography times of the order of 5 to 15 minutes for the 10- to 
20-inch schedule 80-100 water-filled pipes. Ten to fifteen-minute 
radiography exposure times are equally probable with 6-in. welds.
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An Electric Power Research Institute (EPRI) report states 
that Shrinkac has proved capable of detecting intergranular stress 
corrosion cracks in water-filled, 12-i nominal size Schedule 
100 pipes under laboratory conditions. 1) Both axial and cir
cumferential cracks were detected. Similar flaws were found in 
water-filled, 10- to 20-in. nominal pipe size, Schedule 80 pipes 
in the field. These flaws, assumed to be intergranular stress 
corrosion cracks on the basis of structure, location, and 
orientation, were detected in the presence of high (1 to 2 rem/h) 
radiation backgrounds. Radiographic quality as measured by ASTM
specified penetrameters is usually in 1% or better range. This 
quality exceeds the sensitivity of 2-2T or 2-4T required by 
Section V, Article 2. Radiography is not normally considered 
the best means of detecting tight cracks but is a frequent non
destructive examination method used to detect porosity, lack of 
fusion, Heat Affected Zone cracking, and longitudinal and 
transverse thermal stress cracking in welds.  

The number of partially inaccessible welds (one in each 
system) is small in relation to the total number of welds in the 
reactor coolant (RC) system and the Safety Injection (SI) system.  
Also, if it is assumed that the workmanship and quality assurance 
of the welding were adequate, then examining other welds in these 
systems should reflect their overall material condition. The Code 
being used requires that the licensee pick different welds to 
examine each interval. Therefore, relief will be needed for the 
subject welds, although the licensee should attempt to maintain 
the required 25% sample size this interval for these systems.  
Also, visual (VT-2) examinations, which will provide initial 
evidence of seepage from a through-wall perforation, should be 
performed during the pressure tests in accordance with IWA-5000.  

Conclusions and Recommendations 

Based on the above evaluation, it is concluded that since 
weld RTD-W30 is less than 4 in. in diameter, no relief is required.  

For Welds RC-W61 and SI-W12, it is concluded that the Code 
requirements are impractical. It is further concluded that the 
alternative examination discussed above will provide necessary 
added assurance of structural reliability. Therefore, it is 
recommended that relief be granted from the examination of the 
identified welds with the following provisions: 

(a) The Code-required 25% sample size should be maintained, 
if practical.  

(b) Visual examinations (VT-2) should be performed when 
leakage and hydrostatic tests are conducted in 
accordance with IWA-5000.
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(c) Any required volumetric examination of these welds 
should be done on a best-effort basis.  

(d) In conjunction with (c), these welds should be surface 
examined as proposed and as required by Code.  

It is further recommended that the licensee make a reasonable 
effort to examine the subject welds by MINAC/Shrinkac whenever he 
schedules these welds for examination. The licensee has agreed to 
evaluate this method further.  

References 

References 7, 10, 11, 12, and 13.
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2. Relief Request No. RR-1-3, Class 1 Longitudinal Pressure Retaining 
Welds in Piping Examination Selection, Category B-J, Item B9.12 
(Item B4.5 1974 S75) 

Code Requirement 

The licensee has elected (as allowed by 10 CFR 50.55a 
(b)(2)(ii)) to use the 1974 Edition of the Code, Summer 1975 
Addenda to determine the extent of piping examinations under 
Category B-J. This Code requires that examinations be performed 
on all the area of 25% of the circumferential joints (including 
the adjoining 1-ft sections of longitudinal welds) each interval.  
A different 25% sample is required in successive intervals. The 
1980 W81 Code requires that for welds in pipe of nominal pipe 
4 in. and greater, surface plus volumetric examinations should be 
performed in accordance with Figure IWB-2500-8.  

Code Relief Request 

Relief is requested from performing volumetric examination 
for the following eight Class 1 longitudinal reactor coolant 
system crossover leg 90-degree elbows: 

Weld Isometric Description 

RC-WlOL M-1144 RC crossover leg adjacent to steam 
RC-W11L generator 1A 

RC-Wl6L M-1144 RC crossover leg adjacent to RC 
RC-Wl7L pump 1A 

RC-W40L M-1151 RC crossover leg adjacent to steam 
RC-W41L generator lB 

RC-W46L M-1151 RC crossover leg adjacent to RC 
RC-W47L pump 1B 

Proposed Alternative Examination 

None beyond the Code-required surface examination.
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Licensee's Basis for Requesting Relief

The 90-degree elbows are fabricated from two halves of 
austenitic steel casting which are welded together by electroslag 
process. The structure and nature of this electroslag weld are 
such that the material is opaque to ultrasonic transmissions. The 
other volumetric technique, radiography, will not produce Code 
acceptable clarity due to: 

a. 300 mr/hr contact radiation level, 
b. double-wall "shots" through 38" diameter elbows that are 

3-1/2" wall thickness with a 2" thick splitter plate.  

Surface examination will detect any indications in the near 
surface of the weld and heat affected zone.  

Evaluation 

The Code requires that both surface and volumetric 
examinations be performed.  

The metallurgical characteristics of cast and electroslag 
welded stainless steel materials are such that ultrasonic signals 
are greatly dispersed and attenuated in these media. Experience 
has shown that results vary greatly from plant to plant and weld 
to weld depending in part upon the structure of the base metal.  
Consequently, ultrasonic testing (UT) is currently not a consis
tently practical method for volumetrically examining components of 
this construction. The Westinghouse Owners Group has advised the 
NRC that a research program based on initial success at Millstone 
3 with the refracted L-wave method has been started.  

The licensee also feels that the use of conventional 
radiography is not an alternative; yet MINAC/Shrinkac X-ray 
radiography should be considered as an alternative. The licensee 
has agreed to evaluate this method further.  

As dicussed in I.0.1 , MINAC/Shrinkac radiography eliminates 
many of the problems with conventional radiography. In this 
instance, the thick sections of the elbows well might require 
exposures of up to 2 hours, but prior experience with MINAC/ 
Shrinkac radiography indicates that the 300 mrem/h background 
would not be expected to be a major problem.  

Because ultrasonic testing of the subject welds is likely not 
to be practical and because the applicability of MINAC/Shrinkac 
examinations to them is uncertain, relief from the Code-required 
volumetric examinations would be appropriate. Because of the 
great variability of the current ultrasonic methods, the licensee 
should attempt UT on a 25% sample of these welds to demonstrate
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whether these methods are indeed impractical for his unit. The 
licensee should also actively pursue using MINAC/Shrinkac wherever 
practical to examine the subject components.  

During all pressure tests, the licensee should also perform 
VT-2 visual examinations, which will provide initial evidence of 
seepage from a through-wall perforation. The visual and Code
required surface examinations will also add a measure of knowledge 
on the integrity of these components.  

Conclusions and Recommendations 

Based on the evaluation, it is concluded that for the welds 
discussed above, the Code requirements are likely to be impracti
cal at this time. It is further concluded that the alternative 
examinations discussed in the evaluation above will provide 
necessary added assurance of structural reliability. Therefore, 
relief is recommended from the volumetric examination of the 
identified welds with the following provisions: 

(a) The licensee should demonstrate on a 25% sample of the 
subject welds whether ultrasonic testing by current 
methods is indeed impractical for his unit.  

(b) The Code-required surface and alternative visual (VT-2) 
examinations during pressure tests should be performed.  

It is further recommended that the licensee make a reason
able effort to examine the subject welds by MINAC/Shrinkac. The 
licensee has agreed to evaluate this method further.  

References 

References 7, 9, 10 11, 12, and 13.
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3. Relief Request No. RR-1-4, Class 1 Circumferential Pressure 

Retaining Welds in Piping Examination Selection, Category B-J, 
Item B9.11 (Item B4.5 1974 S75) 

Code Requirement 

1) The licensee has elected (as allowed by 10 CFR 50.55a 
(b)(2)(ii)) to use the 1974 Edition of the Code, Summer 1975 
Addenda to determine the extent of piping examinations under 
Category B-J. This Code requires that examinations be performed 
on all the area of 25% of the circumferential joints (including 
the adjoining 1-ft sections of longitudinal welds) each interval.  

* A different 25% sample is required in successive intervals. The 
1980 W81 Code requires that for circumferential welds in pipe of 
nominal pipe 4 in. and greater surface plus volumetric 
examinations be performed in accordance with Figure IWB-2500-8.  

* 
Code Relief Request 

Relief is requested from Code-required volumetric examina
tion of the following welds and associated heat affected zones: 

* Weld Isometric Description 

SI-W57 M-1152 10" RHR return to RC Loop B cold 
SI-W58 M-1152 leg downstream of valve RHR-11 

Proposed Alternative Examination 

None beyond the Code-required surface examination.  

Licensee's Basis for Requesting Relief 

Access restrictions on either side of the welds due to 
nonmoveable whip restraints and supports inhibit the ability to 
perform ultrasonic volumetric examination of the welds and associ
ated heat affected zones. Surface examination will serve to detect 
any indications in the near surface of the weld and heat affected 
zone.
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Evaluation 

Both surface and volumetric examinations are required by 
Code. The licensee is unable to perform 100% ultrasonic 
volumetric evaluations of these welds because of the presence of 
nonmoveable whip restraints and supports. Any such ultrasonic 
examination should however be done on a best-effort basis.  

The number of inaccessible welds (two) is small in relation 
to the total number of welds in the safety injection (SI) system.  
Also, if it is assumed that the workmanship and quality assurance 
of the welding were adequate, then examining other welds in the SI 
system should reflect their overall material condition. The Code 
being used requires that the licensee pick different welds to 
examine each interval. Therefore, relief will be needed for the 
subject welds, although the licensee should attempt to maintain 
the required 25% samnple size this interval for this system. Also, 
visual (VT-2) examinations, which will provide initial evidence of 
seepage from a through-wall perforation, should be performed 
during the pressure tests in accordance with IWA-5000.  

Radiographic testing using a MINAC/Shrinkac X-ray system 
should be considered as an alternative because, as discussed in 
I.D.1, this method eliminates many of the problems encountered 
with conventional radiography. The Code specifies either 
radiographic or ultrasonic examination for ISI volumetric 
examination. Radiographic examinations are to be conducted in 
accordance with Article 2 of Section V. The licensee has agreed 
to evaluate this method further.  

Conclusions and Recommendations 

Based on the above evaluation, it is concluded that for the 
welds discussed above, the Code requirements are impractical. It 
is further concluded that the alternative examination discussed 
above will provide necessary added assurance of structural reli
ability. Therefore, it is recommended that relief be granted from 
the examination of the identified welds with the following 
provisions: 

(a) The Code-required 25% sample size should be maintained, 
if practical.  

(b) Visual examinations (VT-2) should be performed when 
leakage and hydrostatic tests are conducted in 
accordance with IWA-5000.  

(c) Any required volumetric examination of these welds 
should be done on a best-effort basis.
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(d) In conjunction with (c), these welds should be surface 
examined as proposed and as the Code requires.  

It is further recommended that the licensee make a reasonable 
effort to examine the subject welds by MINAC/Shrinkac whenever he 
schedules these welds for examination.  

References 

References 7, 10, 11, 12, and 13.
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E. Pump Pressure Boundary

1. Relief Request RR-1-2, Class 1 Reactor Coolant Pump Casing Weld, 

Category B-L-1, Item B12.10 

Code Requirements 

Essentially 100% of the pressure-retaining welds in at least 
one pump in each group of pumps performing similar functions in 
the system (e.g.,-recirculating coolant pumps) shall be volumetri
cally examined in accordance with Figure IWB-2500-16 during each 
inspection interval. A supplementary surface examination may be 
performed as required in IWB-3518.1(d). The examinations may be 
performed at or near the end of the inspection interval.  

Code Relief Request 

Relief is requested from the volumetric examination of the 
following pressure-retaining weld of reactor coolant pump 1A at 
the pressure boundary: 

Weld Isometric Description 

RCP-Wl M-1203 Casing Weld, Pump A 

Proposed Alternative Examination 

(a) A different section of the accessible weld will be examined 
during each 10-year interval with a section being defined as 
the accessible area between two pump supports. Since there 
are three pump supports, this inspection will provide for 
surface examination of 100% of the accessible weld over three 
10-year intervals (30 years). Surface examination will serve 
to detect any near surface indications in the weld.  

(b) If maintenance or operational problems are encountered which 
necessitate disassembly of the casing internals of either 
pump, a VT-3 examination of the interior casing surface will 
be performed.  

(c) A VT-2 examination of the casing exterior is performed in 
conjunction with pressure tests each 3-1/3 years.  

If indications in weld RCP-Wl are observed during any of the 
examinations mentioned, the licensee will reevaluate the need and 
justification for performance of a volumetric examination.
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Licensee's Basis for Requesting Relief 

The physical and financial hardships that must be endured to 
perform the examination are not technically justified for the 
following reasons: 

(a) Radiographic examination of the pump pressure-retaining weld 
will require complete disassembly of the pump. The pump 
manufacturer (Westinghouse) does not require or recommend 
pump disassembly to perform normal maintenance or inspections; 
therefore, limited experience in this area may result in sig
nificant damage or degradation to the pump.  

(b,) There have been no reported failures of the casing weld with 
these model pumps. The licensee has had no operational prob
lems with the pump that could indicate potential degradation 
of the casing welds.  

(c) The reactor coolant pump casing consists of two type 316 
stainless steel cast rings. This type of material is widely 
used in the nuclear industry and has performed extremely well.  

(d) The total radiation exposure at the Kewaunee Plant for ISI 
work in 1980 was 17.9 man-rem and in 1981 was 15.9 man-rem.  
According to exposure levels experienced at other plants, the 
total exposure for this reactor coolant pump examination 
could range from 35 to 100 man-rem. The RCP examination 
could potentially increase normal ISI exposure by more than 
five times.  

(e) The pump disassembly inspection and reassembly is estimated 
to cost approximately 3500,000. The licensee feels the 
increased radiation exposure and the excessive cost of per
forming this examination far exceed any beneficial safety 
improvements that might be achieved.  

This relief is justified based on the excessive cost for the 
examination, radiation exposure to personnel performing the exami
nation, and the potential for damage to the pump during disassembly 
and reassembly.  

Evaluation 

The reactor coolant system at Kewaunee is a two-loop system, 
each loop containing one reactor coolant pump. Only one of the 
two reactor coolant pumps contains a casing weld and is thus 
subject to examination under Category B-L-1. This pump is con
structed of two type 316 cast stainless steel rings joined together 
by one circumferential weld. The metallurgical characteristics of 
cast and electroslag welded stainless steel materials are such 
that ultrasonic signals are greatly dispersed and attenuated in 
these media. Consequently, ultrasonic testing is not a practical
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S S 
method for volumetrically examining components of this construc
tion. Alternatively, the required volumetric examination using 
radiography of the casing weld would necessitate complete dis
assembly of the pump. The disassembly of reactor coolant pumps is 
a major effort involving large personnel exposures and the genera
tion of large amounts of radioactive waste. In view of the effort 
required to disassemble a pump, the information returned from the 
Code-required examination of the weld would be marginal.  

The licensee has committed to the concept of surface examina
tions of the accessible portion of the casing weld, a VT-3 internal 
visual examination if a pump is disassembled for maintenance, and 
a VT-2 examination of each pump casing exterior in conjunction 
with pressure tests. The visual examination during pressure tests 
would provide initial evidence of seepage from a through-wall 
perforation. In addition, the licensee should perform the Code
required volumetric examination of the casing weld, by the most 
feasible means, if the pump is assembled for maintenance or any 
other reason. The alternatives coupled with pump test data (as 
required by Subsection IWP) should provide adequate information 
on the reactor coolant pumps.  

In accordance with relief received from Code during the first 
10-year interval, the licensee has already surface examined the 
first segment of the casing weld. If relief is granted, another 
30 to 35 percent will be examined during this interval. Coolant 
pump operating experience at Kewaunee appears to justify the 
continuation of the proposed alternative method of examination.  

Conclusions and Recommendations 

Based on the above evaluation, it is concluded that for the 
weld discussed above, adherence to the Code requirements is im
practical. It is further concluded that the proposed examination 
will provide necessary assurance of structural reliability during 
this interval. Therefore, relief is recommended as requested with 
the following provisions: 

(a) If a pump requires disassembly for maintenance or any 
other reason, the Code-required volumetric examination 
of the casing weld and the Code-required visual exami
nation (VT-3) of the pump interior should be performed.  

(b) Visual examinations (VT-2) should be performed in con
junction with pressure tests conducted in accordance 
with IWA-5000.  

(c) Pump data should be obtained as required by IWP.  

References 

References 4, 5, 6, and 7.
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S S 
2. Relief Request RR-1-2, Class 1 Reactor Coolant Pump Internals, 

Category B-L-2, Item B12.20

Code Requirements 

The internal surfaces of at least one pump in each 
pumps performing similar functions in the system (e.g., 
lating coolant pumps) shall be visually (VT-1) examined 
each inspection interval. Examination may be performed 
same pump selected for volumetric examination of welds.  
examinations may be performed at or near the end of the 
interval.

group of 
recircu
during 
on the 
The 

inspection

Code Relief Request

Relief is requested from the volumetric and visual examina
tion of the internal surfaces of reactor coolant pumps 1A and 1B 
at the pressure boundary of the following:

Pump 

RCP-lA 

RCP-lB

Isometric

M-1202 

M-1202

Description 

Reactor Coolant Pump A 

Reactor Coolant Pump B

Proposed Alternative Examination

(a) If maintenance or operational problems are encountered which 
necessitate disassembly of the casing internals of either 
pump, a VT-3 examination of the interior casing surface will 
be performed.  

(b) A VT-2 examination of the casing exterior is performed in 
conjunction with pressure tests each 3-1/3 years.  

Licensee's Basis for Requesting Relief 

The physical and financial hardships that must be endured to 
perform the examinations are not technically justified for the 
following reasons: 

(a) Visual and radiographic examination of the pump internal 
surface will require complete disassembly of the pump. The 
pump manufacturer (Westinghouse) does not require or recommend 
pump disassembly to perform normal maintenance or inspections;
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therefore, limited experience in this area may result in 
significant damage or degradation to the pump.  

(b) The total radiation exposure at the Kewaunee Plant for ISI 
work in 1980 was 17.9 man-rem and in 1981 was 15.9 man-rem.  
According to exposure levels experienced at other plants, 
the total exposure for this reactor coolant pump examination 
could range from 35 to 100 man-rem. The RCP examination 
could potentially increase normal ISI exposure by more than 
five times.  

(c) The pump disassembly inspection and reassembly is estimated 
to cost approximately $500,000. The licensee feels the 
increased radiation exposure and the excessive cost of 
performing this examination far exceed any beneficial safety 
improvements that might be achieved.  

This relief is justified based on the excessive cost for the 
examination, radiation exposure to personnel performing the exami
nation, and the potential for damage to the pump during disassembly 
and reassembly.  

Evaluation 

The visual examination of each pump casing serves to 
determine whether unanticipated severe degradation of the casing 
is occurring due to phenomena such as erosion, corrosion, or 
cracking. However, previous experience during examinations of 
pumps at other plants has not shown any significant degradation of 
castings.  

The required visual inspection of the internal surfaces would 
necessitate complete disassembly of each pump. The disassembly of 
reactor coolant pumps to the degree necessary to inspect the 
internal pressure-retaining surfaces is a major effort, involving 
large personnel exposures and the generation of large amounts of 
radioactive waste. In view of the effort required to disassemble 
a pump, the information returned from Code-required examinations 
of the internal surfaces would be marginal.  

The licensee has committed to the concept of a VT-3 internal 
visual examination if a pump is disassembled for maintenance and a 
VT-2 examination of each pump casing exterior in conjunction with 
pressure tests, which would provide initial evidence of seepage 
from a through-wall perforation. The alternative examination 
coupled pump test data (as required by Subsection IWP) should 
provide adequate data about pump interior surfaces.  

In accordance with the relief received from Code during the 
first 10-year interval, the licensee is visually examining the 
casing exterior in conjunction with pressure test and is committed 
to visually examining the internals when pumps are disassembled
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for maintenance. Coolant pump operating experience at Kewaunee 
appears to justify the continuation of the proposed alternative 
method of examination.  

Conclusions and Recommendations 

Based on the above evaluation, it is concluded that for the 
casings discussed above, adherence to the Code requirements is 
impractical. It is further concluded that the proposed examina
tion will provide necessary assurance of structural reliability 
during this interval. Therefore, relief is recommended as 
requested with the following provisions: 

(a) If a pump requires disassembly for maintenance or any 
other reason, the Code-required visual examination 
(VT-3) should be performed.  

(b) Visual examinations (VT-2) should be performed in con
junction with pressure tests conducted in accordance 
with IWA-5000.  

(c) Pump data should be obtained as required by IWP.  

References 

References 4, 5, 6, and 7.  

F. Valve Pressure Boundary 

No relief requests.

18



* S 
II. CLASS 2 COMPONENTS 

A. Pressure Vessels and Heat Exchangers 

1. Relief Request No. RR-2-1, Class 2 Regenerative Heat Exchanger 
Welds: Six Head-to-Shell Welds and Six Tubesheet-to-Shell Welds, 

Category C-A, Items C1.20 and C1.30 

Code Requirement 

Item C1.20: Essentially 100% of the circumferential head
to-shell weld shall be volumetrically examined in accordance with 
Figure IWC-2520-1 during each inspection interval. For multiple 
vessels with similar design, size, and service (such as steam 
generators and heat exchangers), the required examinations may be 
limited to one vessel or distributed among the vessels.  

Item C1.30: Essentially 100% of the tubesheet-to-shell weld 
shall be volumetrically examined in accordance with Figure IWC
2520-2 during each inspection interval. For multiple vessels with 
similar design, size, and service (such as steam generators and 
heat exchangers), the required examinations may be limited to one 
vessel or distributed among the vessels.  

Code Relief Request 

Relief is requested from performing volumetric examinations 
for the following twelve Class 2 regenerative heat exchanger welds, 
six head-to-shell welds, and six tubesheet-to-shell welds.  

Weld Isometric Description 

ARG-Wl M-1208 Head-to-shell weld 
ARG-W4 M-1208 Head-to-shell weld 
ARG-W5 M-1208 Head-to-shell weld 
ARG-W8 M-1208 Head-to-shell weld 
ARG-W9 M-1208 Head-to-shell weld 
ARG-W12 M-1208 Head-to-shell weld 

ARG-W2 M-1208 Tubesheet-to-shell weld 
ARG-W3 M-1208 Tubesheet-to-shell weld 
ARG-W6 M-1208 Tubesheet-to-shell weld 
ARG-W7 M-1208 Tubesheet-to-shell weld 
ARG-Wl 0 M-1208 Tubesheet-to-shell weld 
ARG-Wl1 M-1208 Tubesheet-to-shell weld
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Proposed Alternative Examination 

Nbne other than those required under Category B-P, i.e., the 
vessel will be examined for evidence of leakage (VT-2) during 
system pressure tests which are conducted each period (three times 
per interval ), once during conduct of a hydrostatic test at an 
elevated pressure, and twice during conduct of an inservice test 
at nominal operating pressure.  

Licensee's Basis for Requesting Relief 

Radiation levels adjacent to this heat exchanger average 
between 6 and 7 rem/hr. The total time required for erection 
of scaffolding, removal of insulation, cleaning, and restoration 
of insulation could take three to four hours, and this does not 
include the examination time for examining 4 of the 12 welds or 
approximately 120 inches of welds during a particular outage. Not 
including the examination time, personnel could be subjected to a 
total accumulated dose of up to 56 rem. It is felt that the 
potential personnel exposure to complete these examinations is 
impractical in the light of the high radiation levels, especially 
when the associated piping connecting to the heat exchanger is 
exempt from volumetric and surface examination because of size.  
The proposed alternative examination provides the same degree of 
integrity as provided and allowed by Section XI for the associated 
piping system.  

Evaluation 

The exposure that would be encountered by working in a 6 to 
7 rem/hr field to erect scaffolding, remove insulation covering 
the welds, and clean and perform the examinations makes the exami
nation of these welds neither cost nor safety effective. Examining 
a representative weld would not appreciably reduce radiation 
exposures.  

As the licensee states, all the piping in this system is 
exempt from weld ISI because it is 4 in. or less. The leakage 
rate from the failure of one of these heat exchanger welds would 
be no worse than the leakage rate from the failure of an exempt 
piping weld in the same system.  

Visual examination during pressure tests is adequate since it 
could provide initial evidence of seepage from a through-wall 
perforation.
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Conclusions and Recommendations

Based on the above evaluation, it is concluded that for the 
welds discussed above, adherence to the Code requirements is im
practical. It is further concluded that the proposed examination 
will provide necessary assurance of structural reliability during 
this interval. Therefore, relief is recommended as requested 
provided the visual examination of welds for evidence of leakage 
is performed during periodic hydrostatic testing in accordance 
with IWC-5000.  

References 

Reference 7.
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2. Relief Request W. RR-2-2, Class 2 RHR Heat Exchanger Nozzle

to-Vessel Welds, Kbzzles in Vessels 1/2 Inch or Less in Nominal 

Thickness, Category C-B, Item C2.10 

Code Requirement 

All nozzles in vessels 1/2 in. or less in nominal thickness 
at terminal ends of piping runs shall be surface examined in 
accordance with Figure IWC-2520-3 during each inspection interval.  
Terminal ends include nozzles welded to or integrally cast in 
vessels that connect to piping runs (manways and handholes are 
excluded). Only those piping runs selected for examination under 
Examination Category C-F are included.  

Code Relief Request 

Relief is requested from performing surface examination for 
the following four RHR heat exchanger nozzle-to-vessel welds: 

Weld Isometric Description 

AHRS1-W3 M-1207 1A outlet nozzle 
AHRS1-W4 M-1207 1A inlet nozzle 
AHRSl-W7 M-1207 lB outlet nozzle 
AHRSl-W8 M-1207 lB inlet nozzle 

Proposed Alternative Examination 

None other than those required under Category B-P, i.e., the 
weld nozzle area will be VT-2 examined for evidence of leakage in 
conjunction with system pressure tests which are conducted each 
period (three times per interval), once during conduct of a 
hydrostatic test at an elevated pressure, and twice during an 
inservice or functional test at nominal operating pressure.  

Licensee's Basis for Requesting Relief 

These welds are covered by 12 inch diameter, one inch thick 
reinforcement pads; therefore, the welds are not accessible for 
performance of surface examination. The inside of the heat 
exchanger is also inaccessible, eliminating the ability to perform 
an alternative volumetric examination. Excessively high radiation 
levels also make this examination impractical.
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Evaluation 

The existing component geometry makes the Code-required 
volumetric examinations impractical because the subject weld is 
entirely covered by a reinforcement pad. In addition, excessively 
high radiation levels make this examination impractical. The 
visual examination proposed by the licensee is acceptable, since 
it will provide initial evidence of seepage from a through-wall 
perforation.  

Conclusions and Recommendations 

Based on the above evaluation, it is concluded that for the 
welds discussed above, adherence to the Code requirements is im
practical. It is further concluded that the proposed examination 
will provide necessary assurance of structural reliability during 
this interval. Therefore, relief is recommended as requested 
provided the alternative visual examination of welds for evidence 
of leakage is performed during periodic hydrostatic testing in 
accordance with IWC-5000.  

References 

Reference 7.
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B. Piping Pressure Boundary 

1. Relief Request 'o. RR-2-3, Class.2 Circumferential Pipe Welds in 
a 6-Inch Bypass Line and a 6-Inch SI Low Head Injection Line, 
Category C-F, Item C5.11 (Item C2.1 , 1974 S75) 

Code Requirement 

The licensee is required (10 CFR 50.55a(b)(2)(iv) to use the 
1974 Edition of the Code, Summer 1975 Addenda to determine the 
extent of reactor heat removal and emergency core cooling piping 
examinations under Category C-F.  

This Code requires that the examinations cover 100% of the 
weld. The areas shall include: 

(a) circumferential butt welds at structural discontinuities, 

(b) circumferential butt welds in piping within three pipe 
diameters of the centerline of rigid pipe anchors, or 
anchors at the penetration of the primary reactor 
containment, or at rigidly anchored components, 

(c) longitudinal weld joints in pipe fittings (i.e., in 
tees, elbows, reducers), 

Cd) branch connection weld joints, and 

(e) pump casing and valve body weld joints.  

This includes the weld metal for one wall thickness beyond 
the edge of the weld.  

The 1980 W81 Code requires that the surfaces of 100% of each 
circumferential weld 1/2 in. or less nominal wall thickness shall 
be examined in accordance with Figure IWC-2500-7 during each 
inspection interval.  

Code Relief Request 

Relief is requested from performing volumetric examination 
for the following two Class 2 circumferential pipe welds: 

Weld Isometric Description 

.RHR-W244 M-1172 6" RHR bypass upstream of 
valve RHR-101 

SI-W167 11-1176 6" SI low head injection 
adjacent to SI-302B
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Proposed Alternative Examination 

It is proposed that surface examination be performed in lieu 
of volumetric examination.  

Licensee's Basis for Requesting Relief 

Due to access restrictions on either side of the weld, volu
metric examination of 100% of the weld and heat affected zones 
cannot be performed. Surface examination will serve to detect any 
indications in the near surface of the weld and heat affected zone.  
Furthermore, the ASME Boiler and Pressure Vessel Code Section XI, 
1980 Edition, Winter 1981 Addenda, which is used for the develop
ment of this plan with the exception of pipe welds, specifies that 
circumferential pipe welds less than 1/2-in. pipe wall thickness 
only require surface examination. The subject welds are located 
in portions of systems where piping nominal wall thickness is less 
than 1/2 inch.  

Evaluation 

The licensee is required to use the 1974 Edition of the Code, 
Summer 1975 Addenda to determine the extent of reactor heat removal 
and emergency core cooling piping examinations under Category C-F.  
But examination methods are dictated by the 1980 Edition with 
Addenda through Winter 1981. This edition requires surface exami
nation. Thus, the licensee's proposal to use surface examination 
of the affected welds complies with the applicable Code.  

Conclusions and Recommendations 

Based on the above evaluation, it is concluded that for the 
welds discussed above relief is not needed.  

References 

Reference 7.
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III. CLASS 3 COMPONENTS 

No relief requests.  

IV. COMPONENT SUPPORTS 

No relief requests.  

V. PRESSURE TESTS 

No relief requests.  

VI. GENERAL 

No relief requests.  

VII. EXEMPTED COMPONENTS 

1. Exemption E2-2, Pressure-Retaining Welds in Emergency Core Cooling 
Piping, Category C-F 

Code Requirement 

Paragraph IWC-1220 of the 1974 Edition with Addenda through 
Summer 1975 deals with exempted Class 2 components and is 
specifically cited as a requirement for Emergency Core Cooling 
systems in 10 CFR 50.55a(b)(2)(iv)A. Subparagraph (c) states in 
regards to these systems: 

Components which perform an emergency core cooling function 
may be exempted from examination requirements for Class 2 
components listed elsewhere in Subsection IWC, provided the 
control of the chemistry of contained fluid is verified by 
periodic sampling and test.  

According to an accompanying footnote, the control of fluid 
chemistry is intended to minimize corrosive effects, particularly 
stress corrosion.



0 0 
Exemption 

The licensee claims exemption from volumetric and surface 
examination of the following portion of the Safety Injection (SI) 
system: 12" accumulator injection lines, SI pump suction 
branches, refueling water transfer line, and connected RHR pump 
suction header.  

Licensee's Basis for Exemption 

Although not present in later versions of Section XI, the use 
of this exemption is clearly allowed by the 1974 Edition, Summer 
1975 Addenda. However, since controlling chemistry may not 
totally eliminate the stress corrosion problem, the pipe welds in 
these SI system portions were also considered exempt because they 
would not be subject to examination by the 1980 Edition, Winter 
1981 Addenda. The applicable 80W81 exemption is IWB-1220(a), 
which states that the following are exempt: Components of systems 
or portions of systems that, during normal plant operating condi
tions, are not required to operate or perform a system function 
but remain flooded under static conditions at a pressure of at 
least 80% of the pressure to which the component or system will be 
subjected when required to operate.  

Evaluation 

In accordance with 10 CFR 50.55a(b)(2)(iv)A, the extent of 
examination (specifically exemptions from Code) of Emergency Core 
Coolant systems shall be determined by the requirements of para
graph IWC-1220 in the 1975 Edition with Addenda through Summer 
1975. Bnergency Core Coolant systems cannot be exempted in 
accordance with paragraph IWC-1220 of the 1980 Edition, Winter 
1981 Addenda.  

The licensee wishes to exempt certain portions of the 
Emergency Core Cooling System in accordance with paragraph 
IWC-1220(c) in 1974 Summer 1975 because chemistry control is 
provided to the extent that corrosive effects, particularly stress 
corrosion, are minimized. No supporting data were submitted to 
prove that the control of the chemistry of the contained fluid is 
verified by periodic sampling and test, which would result in 
minimized corrosive effects. The chemistry control provision was 
deleted from paragraph IWC-1220 in the 1977 and subsequent 
editions of Section XI because practical evaluation, review, and 
acceptance standards could not be defined.
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Conclusions and Recommendations 

Based on the above evaluation, it is concluded that this 
exemption should be denied unless the licensee submits sufficient 
proof that (1) the control of the chemistry of the contained fluid 
is verified by periodic sampling and test and (2) the fluid 
chemistry is such that stress corrosion is minimized.  

References 

Reference 7.
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