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Introduction 

By letter dated October 16, 1979, Duke Power Company (DPC or the 
licensee) requested amendments to the Oconee Nuclear Station (ONS) common 
Technical Specifications. The amendments would add a Technical Specification 
4.17, Steam Generator Tubing Surveillance. The proposed addition would 
establish surveillance requirements for steam generator tubes based on 
Regulatory Guide 1.83, "Inservice Inspection of Pressurized Water Reactor 
Steam Generator Tubes", Revision 1, and operating experience gained since 
1974 on the ONS steam generators and other steam generators manufactured by 
Babcock and Wilcox, the supplier of the ONS steam generators.  

Background 

On July 18, 1974, we requested that the licensee submit proposed Technical 
Specification changes that would establish requirements for a program of 
steam generator tube inspection. To provide guidance in developing an 
inspection program at that time, the licensee was to refer to Regulatory 
Guide 1.83, dated June 1974 (R.G. 1.83). The licensee submitted proposed 
Technical Specifications for inservice inspection of steam generator tubes 
at ONS on August 30, 1974. Revision 1 to R.G. 1.83 was issued in July 1975 
after receiving comments from the industry. By letter dated November 30, 1976, 
as revised on June 21, 1977, January 23, 1979, and October 16, 1979, 
the licensee propcsed Technical Specifications which reflect the provisions 
of R.G. 1.83, Rev. 1, with exceptions as discussed with the NRC staff.  

The Technical Specifications proposed for ONS steam generator tube inspections 
are, therefore, in general agreement with R.G. 1.83, Rev. 1, dated July 1975, 
and based on the DPC October 16, 1979 submittal, but deviate in those areas 
where we have determined that the overall inspection program should be enhanced 
beyond that covered in R.G. 1.83, Rev. 1.  
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Evaluation 

Structures, systems, and components important to safety of a nuclear power 
plant are designed, fabricated, constructed, and tested so as to provide 
reasonable assurance that the facility can be operated without undue risk 
to the health and safety of the public. To continuously maintain such 
assurance, General Design Criterion 32 requires that components which are 
part of the reactor coolant pressure boundary (RCPB) be designed to permit 
periodic inspection and testing of important areas and features to assess 
their structural and leaktight integrity. The steam generator tubing is 
part of the RCPB and is an important part of a major barrier against fission 
product release to the environment. It also acts as a barrier against steam 
release to the containment in the event of a Loss of Coolant Accident (LOCA).  
For this reason, a program of periodic inservice inspection is being established 
to assure the continued integrity of the steam generator tubes over the service 
life of the plant.  

Generally, the major elements of the steam generator tube inservice inspection 
program for ONS consist of specified: (a) sample selection, (b) examination 
methods, (c) inspection intervals, (d) acceptance criteria, and (e) reporting 
requirements. Each of these major elements of the program is separately evaluated 
below.  

1. Sample Selection 

The licensee has accumulated enough data from previous steam generator 
inspections to determine the critical areas unique to Oconee steam 
generators. Therefore, we find it more acceptable to provide for test 
sampling on the basis of operating experience.  

The recommended TS classify the tubes in the steam generators into two 
groups: (1) a group of tubes in well-defined areas where experience 
has indicated that tube degradation is most likely (the defined group) 
and (2) the balance of the tubes in the steam generators. The speci
fications also state that at the licensee's option, these groups may be 
subject to different inspection requirements. Specifically, the licensee 
may or may not elect to perform an inspection of every tube in the defined 
group in both steam generators. If they elect to perform such an inspec
tion, the balance of the steam generator tubes will be subject to the 
normal inspection requirements with no reduction of sample size. At the 
same time, degraded or defective tubes identified within the defined group 
will only be used to establish the results category for that group and not 
for the overall population of tubes.  

On the other hand, if the licensee elects to not inspect every tube in the 
defined group in both steam generators, the specifications would require that 
the normal inspection be performed. In this case, the specifications would 
require that at least 50% of the tubes inspected Le in areas where experience 
has indicated potential problems. Accordingly, with either option, inspection 
of tubes in potential problem areas is emphasized. Under the provisions of 
the proposed revision, however, all of the tubes in these areas may be inspected.  
Therefore, we conclude that with the proposed revision the extent of the 
inspection of tubes in potential problem areas is not diminished and may be 
increased. In addition, we conclude that the extent of the inspection of the 
balance of the steam generator tubes is not reduced.
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Upon completion of steam generator inspection, the results are classified into 
one of three categories (Specification 4.17.3) depending upon the number of 
defective or degraded tubes discovered. This results category determines the 
repairs that must be performed; the additional inspection required at that 
outage, if any; whether prompt reporting of the results to the NRC is required 
and the maximum permissible interval until the next inspection is conducted.  

We find the requirements governinq inspection intervals of the insDec
tion of a defined group of tubes would increase the number of inspections of 
a problem area, yet not reduce the general steam generator tube inspections.  

Based on the foregoing, we conclude that the inclusion in the TS of provisions 
for electively inspecting all tubes in defined areas does not reduce the 
effectiveness of the overall steam generator tube inspection program and is 
therefore acceptable.  

2. Examination Method 

The proposed examination methods include nondestructive examination 
by eddy current testing. The specified methods are capable of locating 
and identifying stress corrosion cracks and tube wall thinning from 
chemical wastage, mechanical damage or other causes. Based on our 
review of these methods, and experience gained using these methods by 
the industry, we have concluded that the examination methods are acceptable.  

3. Inspection Intervals 

Upon completion of a steam generator inspection, the results are classified 
into one of three categories depending upon the number of defective or 
degraded tubes discovered. This results category determines the repairs 
that must be performed; the additional inspection required at that outage, 
if any; whether prompt reporting of the results to the NRC is required; 
and the maximum permissible interval until the next inspection is conducted.  

The proposed inspection intervals are compatible with those recommended 
in R.G. 1.83, Rev. 1, and thus, are acceptable.  

4. Acceptance Criteria 

The principal parameter used to determine whether any one steam generator 
tube is acceptable for continued service is the measured imperfection 
depth. A tube plugging limit has been established and defined in the 
proposed Technical Specifications as the imperfection depth beyond which 
the tube must be removed from service. The plugging limit, as modified 
by the NRC staff and concurred in by the licensee, is 40 percent of the 
nominal tube wall-thickness.  

The plugging limit is based on (1) the minimum tube wall thickness needed 
to maintain steam generator tube integrity during the limiting stress 
loadings associated with a LOCA combined with a Safe Shutdown Earthquake



(SSE), (2) an operational allowance to account for the time interval 
between inspections, and (3) a margin for Eddy-current testing error. Based 
on other eyaluotions made by the NRC staffl, we have concluded that a minimum 
tube wall thickness of 50 percent is adequate to sustain all the forces 
associated with a LOCA combined with an SSE. To provide an additional margin 
of safety, an operational allowance of 10 percent has been added to the 50 
percent tube thickness value. This allowance is considered adequate to ensure 
that the integrity will be maintained until the next inservice inspection, takino 
into account the controlled secondary water chemistry conditions that 
are normally maintained at Oconee. Therefore, the acceptable tube wall 
thickness needed for continued service is 60 percent. The plugging 
limit is the difference between 60 percent and the full tube thickness 
or 40 percent. This limit will provide adequate protection against wastage
type corrosion or part-through wall cracks.  

Based on our review, the acceptance criteria, as modified by the NRC 
staff and concurred in by the licensee, are acceptable.  

5. Reporting of Inspection Results 

Regulatory Position C.7.d of R.G. 1.83, states that a licensee should 
report to the Commission, for resolution and approval, proposed remedial 
action if the inspection results exceed the limits specified in the Guide.  
It also states that additional sampling and more frequent inspection may 
be required. The proposed Technical Specifications clearly specify 
additional inspections the licensee must perform for those inspection 
results that fall in Technical Specification Categories C-1 and C-2.  
Immediate reporting of these results would not be required. Immediate 
reporting would be required only if the inspection results fall into 
the most severe Category, C-3, as described in Table 4.17-1 of the 
Technical Specifications.  

We conclude that the above described reporting requirements, as proposed 
by the licensee and modified by us, are reasonable and will facilitate 
reporting of pertinent information without unnecessarily increasing 
plant downtime, and thus constitute an acceptable alternative method 
for meeting NRC reporting requirements.  

We conclude that the steam generator tube inservice inspection 
program in Technical Specification 4.17 will provide added assurance 
of the continued integrity of the steam generator tubes as required 

:.,b-y-General Design Criterion No. 32, and thus is acceptable.  

ISupplemental Testimony of James P. Knight before the Atomic Safety 
and Licensing Appeal Board in the matter of Northern States Power 
Company, Dockets Nos. 50-282/306.
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Environmental Consideration 

We have determined that the amendments do not authorize a change 
in effluent types'or total amounts nor an increase in power level 
and will not result in any significant environmental impact. Having 
made this determination, we have further concluded that the amendments 
involve an action which is insignificant from the standpoint of 
environmental impact and, pursuant to 10 CFR 551.5(d)(4), that an 
environmental impact statement, or negative declaration and environ
mental impact appraisal need not be prepared in connection with the 
issuance of these amendments.  

Conclusion 

We have concluded, based on the considerations discussed above, that: 
(1) because the amendments do not involve a significant increase in 
the probability or consequences of accidents previously considered 
and do not involve a significant decrease in a safety margin, the 
amendments do not involve a significant hazards consideration, (2) 
there is reasonable assurance that the health and safety of the public 
will not be endangered by operation in the proposed manner, and (3).  
such activities will be conducted in compliance with the Commission's 
regulations and the issuance of these amendments will not be inimical 
to the common defense and security or to the health and safety of 
the public.  

Dated: JANUARY 1 8 1986


