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1.0 INTRODUCTION 

Inservice inspection (ISI) of the American Society of Mechanical Engineers (ASME) Code 
Class 1, 2, and 3 components shall be performqd in accordance with Section XI of the ASME 
Boiler and Pressure Vessel (B&PV) Code and applicable addenda as required by Title 10 of the 
Code of Federal Regulations (10 CFR) Section 50.55a(g), except where specific written relief 
has been granted by the Commission pursuant to 10 CFR 50.55a(g)(6)(i).  

Pursuant to 10 CFR 50.55a(g)(4), ASME Code Class 1, 2, and 3 components rincluding 
supports) shall meet the requirements, except the design and access provisions and the 
preservice examination requirements, set forth in the ASME Code, Section XI, "Rules for 
Inservice Inspection of Nuclear Power Plant Components," to the extent practical within the 
limitations of design, geometry, and materials of construction of the components. The 
regulations require that inservice examination of components and system pressure tests 
conducted during the first 10-year interval and subsequent intervals comply with the 
requirements in the latest edition and addenda of the Section XI of the ASME Code 
incorporated by reference in the 10 CFR 50.55a(b) 12 months prior to the start of the 
120-month interval, subject to the limitations and modifications listed therein and subject to 
Commission approval.  

Pursuant to 10 CFR 50.55a(g)(5)(iii), if the licensee determines that conformance with an 
examination requirement of Section XI of the ASME Code is not practical for its facility, 
information shall be submitted to the Commission in support of that determination and a request 
made for relief from the ASME Code requirement. After evaluation of the determination, 
pursuant to 10 CFR 50.55a(g)(6)(i), the Commission may grant relief and may impose 
requirements that are determined to be authorized by law; will not endanger life, property, or the 
common defense and security; and are otherwise in the public interest giving due consideration 
to the burden upon the licensee that could result if the requirements were imposed.  
Altematives to the requirements of 10 CFR 50.55a(g) may be authorized under 10 CFR 
50.55a(a)(3), if (i) the proposed alternative provides an acceptable level of quality and safety, or 
(ii) compliance with the specific requirement of the Code would result in hardship or unusual
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difficulty without a compensating increase in the level of quality and safety. The second 
10-year ISI interval for the McGuire Nuclear Station, Units 1 and 2 (MNS-1 and MNS-2), began 
on December 1, 1992, and March 1, 1994, respectively. The applicable edition of the Code for 
both units is the 1989 Edition of ASME Code, Section XI.  

By letter dated August 13, 1998, the licensee, Duke Energy Corporation (DEC), requested 
approval of Relief Requests Nos. 98-002 and 98-003, seeking relief from the requirements of 
the ASME Code, Section XI, to perform volumetric examination of welds which are Class 2 
regenerative heat exchanger (RHE) head circumferential and tubesheet-to-shell welds. These 
requests for relief were made pursuant to 10 CFR 50.55a(g)(5)(iii) for the second 10-year ISI 
interval.  

2.0 EVALUATION 

The information provided by the licensee in support of the Requests for Relief Nos. 98-002 
and 98-003 has been evaluated, and the bases for disposition are docUmented below.  

2.1 Request for Relief 98-002, Examination Category C-A, Items C1.20 and C1.30, pertaining 
to Pressure-Retaining Welds in the Pressure Vessel of Regenerative Heat Exchangers 

2.1.1 Code Requirement 

The 1989 Edition of the ASME Code, Section XI, Table IWC-2500-1, Examination Category 
C-A (Pressure-Retaining Welds in Pressure Vessel), Items C1.20 and C1.30, and Note (1) 
require 100 percent volumetric examination of circumferential head welds in vessels, as defined 
by Figure IWC-2500-1, and 100 percent volumetric examinations of tubesheet-to-shell welds in 
vessels, as defined by Figure IWC-2500-2, for each 10-year ISI interval.  

2.1.2 Licensee's Code Relief Request 

Pursuant to 10 CFR 50.55a(a)(3)(ii), the licensee requested relief from the Code-required 
volumetric examinations for all circumferential head welds and tubesheet-to-shell welds in the 
vessels of all RHEs, for the inservice examination to be performed during the second 10-year 
ISI interval. For each unit, there are a total of twelve welds in the vessel of the three RHEs, as 
listed below.  

Unit Item Weld Number [ Description 

1 01.20 5141-1-HD1 Nozzle belt-to-head (Shell 1) 
5141-1-HD2 Shell-to-head (Shell 1) 
5141-2-HD1 Nozzle belt-to-head (Shell 2) 
5141-2-HD2 Shell-to-head (Shell 2) 
5141-3-HD1 Nozzle belt-to-head (Shell 3) 
5141-3-HD2 Shell-to-head (Shell 3) 

C1.30 5141-1 -NB-TS Nozzle belt-to-tubesheet (Shell 1) 
5141-1 -TS-SH Tubesheet-to-shell (Shell 1) 
5141-2-NB-TS Nozzle belt-to-tubesheet (Shell 2) 
5141-2-TS-SH Tubesheet-to-shell (Shell 2) 
5141-3-NB-TS Nozzle belt-to-tubesheet (Shell 3) 
5141-3-TS-SH Tubesheet-to-shell (Shell 3)
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5141-1-HD1 
5141-1-HD2 
5141-2-HD1 
5141-2-HD2 
5141-3-HD1 
5141-3-HD2

5141-1-NB-TS 
5141-1-TS-SH 
5141-2-NB-TS 
5141-2-TS-SH 
5141-3-NB-TS 
5141-3-TS-SH

Nozzle belt-to-head (Shell 1) 
Shell-to-head (Shell 1) 
Nozzle belt-to-head (Shell 2) 
Shell-to-head (Shell 2) 
Nozzle belt-to-head (Shell 3) 
Shell-to-head (Shell 3)

Nozzle belt-to-tubesheet (Shell 1) 
Tubesheet-to-shell (Shell 1) 
Nozzle belt-to-tubesheet (Shell 2) 
Tubesheet-to-shell (Shell 2) 
Nozzle belt-to-tubesheet (Shell 3) 
Tubesheet-to-shell (Shell 3)

2.1.3 Licensee's Basis for Relief Request (as stated) 

"Due to ALARA [as low as reasonable achievable] concerns of high radiation in the area of the 
heat exchangers, it is station management's recommendation that these welds not be 
examined. Per ALARA calculations, to complete the examination(s) on the RHE an estimated 
dose of 12038 mRem would be expected for each unit. Listed below are the dose estimates 
received from the McGuire Radiation Protection ALARA Specialist of the radiation exposure 
expected for these examinations. The estimates listed below assume dose rates at the time of 
the examination will be comparable to dose rates measured during previous outages. However, 
it is likely that the dose rates in the RHE will be higher during the next few refueling outages 
due to higher cobalt activity in the coolant system resulting from operation of new Steam 
Generators. Plants that have replaced Steam Generators (including Catawba Nuclear Station) 
have reported higher radioactivity in the coolant system during outages following replacement 
of their Steam Generators, causing higher dose rates in piping and components associated with 
the coolant system. The radiation levels in the general area of the heat exchangers are 600 
mRem per hour.

Activity

Install/remove scaffolding 

Remove/replace insulation 

Prep (assumes no grinding) 

NDE 

RP support

Total

Top 

900 

900 

600 

1800 

113 

4313

Middle Bottom

900 

900 

600 

1800 

113 

4313

Total

0 1800 mRem

900 

600

2700 mrem 

1800 mRem

1800 5400 mRem

113 338 mRem

3413 12038 mRem

"Additionally it is possible that the structural steel supporting the heat exchangers would have to 
be removed to facilitate the examination process. The estimate shown above does not include 
removal and replacement of any structural steel. The use of temporary shielding has been

2 C1.20

C1.30
4.
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considered. However, preliminary temporary shielding evaluations using typical temporary 
shielding methods and materials suggest that the amount of exposure that would be incurred to 
install and remove the shielding would be equal to or greater than the amount of exposure that 
would be saved. The use of chemical backflushes of the letdown header, which included the 
RHE, have been performed in the past. The goal of these flushes is to reduce the dose rates 
on the letdown header by removing residual radioactivity 'trapped' in the piping during unit 
cooldowns in preparation for refueling outages. Dose rate data collected before and after these 
flushes had shown, on average, a 10 percent to 20 percent reduction in letdown header piping 
dose rates. However, no data has been collected to measure the impact of flushing on dose 
rates in the vicinity of the RHE. The dose estimate above assumes that the letdown header has 
been backflushed and comparable dose rate reduction factors in the vicinity of the RHE are 
achieved. As of this time, no other viable options for flushing the RHE have been identified.  

"The alternative testing would not result in reduction in the safety of life or property for the 
following reasons: 

"The RHE and associated system piping are designed and constructed to have a low probability 
of failure throughout their design life. The heat exchanger is constructed to ASME Section III 
requirements, and its associated system piping is constructed to Duke Class B, ASME Class 2 
requirements.  

"McGuire Technical Specifications place conservative limits on the amount of reactor coolant 
leakage allowed during system operation. The reactor coolant leak detection system is in place 
to detect any variation in the reactor coolant water inventory, including the water present in. both 
the tube and shell side of the RHE, as well as its associated piping. Any weld failure would be 
detected by the reactor coolant leak detection system, and procedures and automatic system 
actions are in place to assure that the heat exchanger would be isolated.  

"The RHE is isolable from the reactor coolant by valves operated from [the] Control Room, 
several of which receive automatic closure signals. The shell side of the heat exchanger is 
isolable from the reactor coolant system by two fail closed air operated gate valves in series.  
These valves are operated from the Control Room and also automatically close on a low 
reactor coolant system pressurizer level, which would be present with a significant leak. The 
tube side is isolable from the reactor coolant system by two flowpaths each with check valves in 
series with an air operated gate valve controlled from the Control Room. The tube side is 
isolable from the high pressure charging system by two motor operated gate valves in series, 
which are controlled from the Control Room and automatically close on a Safety Injection 
Signal, which would be present with a significant leak.  

"The RHE is located inside the Containment Building, which is designed to contain any leak." 

2.1.4 Licensee's Proposed Alternative Examination 

In accordance with 10 CFR 50.55a(a)(3)(ii), the licensee proposed an alternative to the Code 
requirements for the RHE (RHX) welds. The licensee stated: 

"Given there is no alternative beyond that already required by the Code, in lieu of 
implementing the requirements of the 1989 ASME Boiler and Pressure Vessel 
Section XI Code Examination Category C-A, it is proposed that the inservice 
examination and testing being currently performed under the Examination
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Category C-H (visual, VT-2) 'All Pressure Retaining Components', be taken into 
consideration as a basis for approval for this request." 

2.1.5 Staff Evaluation 

The NRC staff has reviewed the information concerning the ISI program request for relief 
submitted in the letter dated August 13, 1998, for the second 1 0-year ISI interval of McGuire 
Nuclear Station, Units 1 and 2, pertaining to pressure-retaining welds in the vessel of the RHEs, 
and additional information submitted in the letter dated June 24, 1999. The Code requires that 
the subject welds be 100 percent volumetric examination during each inspection interval. As 
reported by the licensee, volumetric examination of these welds would result in hardship without 
a compensating increase in the level of quality and safety. Based on the information provided 
in this request for relief, the staff has determined that it is a hardship to volumetrically examine 
the subject welds to the extent required by the Code. The staff agrees that to complete the 
Code requirement would result in significant radiation exposure.  

As an alternative to the Code-required volumetric examination, the licensee proposes to 
conduct visual inspection and pressure testing of these welds as currently performed under 
Code Category C-H for pressure-retaining components. Materials of the RHE vessels are 
made of austenitic stainless steel, which is resistant to degradation under the reactor coolant 
environment inside the heat exchanger. Industry experience, such as INPO databases and 
NRC information notices, has not identified any significant degradation mechanism for this kind 
of material application under this environment. Operating experience at McGuire also has not 
revealed any specific problems related to RHEs, as substantiated in the plant's corrective action 
data. Therefore, the staff has concluded that with continuation of the current program of 
periodic visual inspection and pressure testing, reasonable assurance of continued structural 
integrity will be provided. In addition, the plant has in place reactor coolant leak detection 
processes to detect any leakage and automatic system actions (e.g., containment isolation and 
low pressurizer level isolation) to assure that the heat exchangers would be isolated in the 
event of a leak. Further, the RHEs are located inside the containment, which is another barrier 
designed and tested to contain leaks. All of these safety features provide additional safety 
assurance. The staff concludes that compliance with the specified requirements would result in 
hardship without a compensating increase in the level of quality and safety. Therefore, the 
alternative proposed by Relief Request No. 98-002 is authorized pursuant to 
10 CFR 50.55a(a)(3y(ii).  

2.2 Request for Relief 98-003, IWC-2412, Inspection Program B. Scheduling of Examinations 
Dertaining to welds in the Pressure Vessel of Regenerative Heat Exchangers 

2.2.1 Code Requirement 

IWC-2412, inspection schedule on Program B, requires completion of a minimum percentage of 
weld examinations in each specified inspection period and inspection interval in accordance 
with Table IWC-2412-1.  

2.2.2 Licensee's Code Relief Request 

Pursuant to 10 CFR 50.55a(a)(3)(ii), the licensee requested relief from IWC-2412 requirements 
on inspection schedule. Specifically, the licensee requested not to meet a minimum of 50% 
completion of weld examinations in the second inspection period of the second inspection
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interval and not to meet 100% completion at the end of the second inspection interval, due to 
not performing Category C-A examinations in RHE welds, as explained in Request for Relief 
98-002.  

2.2.3 Licensee's Basis for Relief Request (as stated) 

"(Unit 1) Examination Category C-A 

"uDue to the extremely high radiation in the areas of the RHE(s), the minimum percentages for 
the second period and for the end of the interval totals can't be met. In Examination Category 
C-A, the RHE involves twelve (12) of the twenty-three (23) exams scheduled for examination 
during the second interval.  

"The Second Period minimum of 50 percent will not be met due to the elimination of 4 
scheduled exams (9 complete/23 total=39.13%).  

"The Second Interval minimum of 100 percent will not be met due to the elimination of twelve 
(12) scheduled exams (9 complete + 2 more scheduled/23 total= 47.82%).  

"For the Second Interval, excluding 12 RHE exams, a total of 11 examinations can be done for 
this code category. This examination total would leave the final percentage for Examination 
Category C-A at 11/23=47.82%, not 100% as required by the Section XI Code, Table 
IWC-2412-1." 

"a(Unit 2) Examination Category C-A 

"Due to extremely high radiation in the area of the RHE(s), the minimum percentages for the 
second period and the end of the interval totals .can't be met. In Examination Category C-A, the 
RHE involves 12 of the 25 exams scheduled during the second interval.  

"The second period minimum of 50 percent will not be met due to the elimination of 4 scheduled 
exams (3 complete + 5 more scheduled/25 total=32.00%).  

"The second interval minimum of 100 percent will not be met due to the elimination of 
12 scheduled exams (3 complete + 10 more scheduled/25 total= 52.00%).  

"For the second interval, excluding 12 RHE exams, a total of thirteen (13) examinations can be 
done for this code category. This examination total would leave the final percentage for 
Examination Category C-A at 13/25=52.00%, not 100% as required by the Section XI Code, 
Table IWC-2412-1." 

2.2.4 Licensee's Proposed Alternative Examination (as stated) 

"uAll examination scheduled under the requirements of the 1989 ASME Boiler and 
Pressure Vessel Section XI Code, Table IWC-2500-1, Examination Category C-A 
will be done to these requirements with the exception of the RHEs, therefore, no 
similar equipment welds can be examined as an alternative. In the case of the 
RHEs it is proposed that the testing being performed under Examination Category 
C-H 'All Pressure Retaining Components' be taken into consideration as a basis for 
approval for this request, reference Request for Relief 98-002."
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2.2.5 Staff Evaluation 

The NRC staff has reviewed the information concerning the ISI program request for relief 
submitted in the letter dated August 13, 1998, for the second 10-year ISI interval of McGuire 
Nuclear Station, Units 1 and 2, as pertaining to the examination of Category C-A welds and the 
additional information submitted in the letter dated June 24, 1999. The Code requires that the 
number of Category C-A welds be volumetrically examined to a specified minimum percentage 
for each inspection period and interval. As reported by the licensee, the required minimum 
percentages for the second period and the end of the second interval totals cannot be met due 
to not performing Category C-A examinations in RHE welds as explained in their Request for 
Relief 98-002. Based on the information provided in this request for relief and the staff 
evaluation on Request for Relief 98-002, the staff has determined that it is a hardship to meet 
the minimum percentages of examination for the subject welds to the extent required by the 
Code. To complete the required examination percentage, the plant personnel would incur high 
radiation exposure.  

The licensee indicated in its request for relief that Examination Category C-A will be performed 
to meet the minimum percentage requirements, with the exception of not including the welds of 
RHEs. For welds in the RHEs, the licensee proposed to conduct visual inspection and pressure 
testing as currently performed under Code Category C-H for all pressure-retaining components.  
As indicated in the staff evaluation on the Request for Relief No. 98-002, the materials of the 
RHE vessels are made of austenitic stainless steel, which is resistant to degradation under the 
reactor coolant environment inside the heat exchanger. Industry experience, such as INPO 
databases and NRC information notices, has not identified any significant degradation 
mechanism for this kind of material application under this environment. Operating experience 
at the McGuire plant has not revealed any specific problems related to RHEs, as substantiated 
in the plant corrective action data. Therefore, the staff has concluded that with continuation of 
current program of periodic visual inspection and pressure testing, reasonable assurance of 
continued structural integrity of the RHEs will be provided. In addition, the plant has reactor 
coolant leak detection processes in place to detect any leakage and automatic system actions 
(e. g., containment isolation and low pressurizer level Isolation) in place to assure that heat 
exchangers would be isolated in the event of a leak. The RHEs are located inside the 
containment, which is another barrier designed and tested to contain any leak. These safety 
features provide additional assurance of safety. The staff concludes that compliance with the 
specified requirements would result in hardship without a compensating increase in the level of 
quality and safety. Therefore, the alternative proposed by Relief Request No. 98-003 is 
authorized pursuant to 10 CFR 50.55a(a)(3)(ii).  

3.0 CONCLUSION 

The staff, pursuant to 10 CFR 50.55a(a)(3)(ii), authorizes the alternatives proposed by the 
licensee regarding performance of volumetric examination of welds, which are Class 2 RHE 
head circumferential and tubesheet-to-shell welds. This determination is based on the fact that 
compliance with the specified requirements would result in hardship without a compensating 
increase In the level of quality and safety, if the Code requirements were imposed.  
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