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The Commission has issued the enclosed Amendment No. 60 to Fac{l{ity Operating
License No. DPR-23 for the H. B. Robinson Steam Electric Plant, Unit No. 2.
The amendments adds a new license condition in response to your application
transmitted by letter dated August 27, 1981, as revised by letter dated
August 28, 1981,

Docket No. 50~-261

Mr. J. A, Jones

Senior Executive Vice President
Carolina Power and Light Company
336 Fayetteville Street

Raleigh, North Carolina 27602

Dear Mr. Jones:

The amendment sets conditions related to the operation and surveillance of
steam generators from the time this unit veturns to power subsequent to the
August 1981 steam generator inspection and to remain in effect until the
next refueling outage.

The license conditions that you proposed in yourrietter of August 28, 1981 \\
have been discussed with your staff and revisions haye been made with their N
concurrence. \
Copies of the Safety Evaluation and the Notice of issuance are also enclosed.

Sincerely,

Wil1l1dam J. Ross, Project Manager
Operating R8actors Branch #1
Division of Licensing

Enclosures: =
1. Amendment No. 60 to DPR-23 LY
2. Safety Evaluatfon N

3. Notice of Issuance oy
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Senior Executiye Vice President
Carolina Powef\and Light Company
336 Fayetteville
Raleigh, North Carolina 27602

Dear Mr. Jones:

The Commission has issued the enclosed/Amendment No.
Litense No. DPR-23 for the H. B. Robipison Steam Electric Plant, Unit No. 2.
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The amendment sets conditions relgted to the operation and surveillance of

steam generators from the time t
August 1981 shutdown until the

unit returns to power subsequent to the
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Sincexely,

William J.
Division of Liééqiing
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ss, Project Manager
Operating Reactors Branch #1
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Mr. J. A. Jones
Carolina Power and Light Company

cc:

G. F. Trowbridge, Esquire

Shaw, Pittman, Potts and Trowbridge
1800 M Street, N.W.

Washington, D. C. 20036

Hartsville Memorial Library
Home and Fifth Avenues
Hartsville, South Carolina 29550

Mr. McCuen Morrell, Chairman
Darlington County Board of Supervisors
County Courthouse

Darlington, South Carolina 29535

State Clearinghouse

Division of Policy Development
116 West Jones Street

Raleigh, North Carolina 27603

Attorney General

Department of Justice

Justice Building

Raleigh, North Carolina 27602

U. S. Nuclear Regulatory Commission
Resident Inspector's Office

d. B. Robinson Steam Electric Plant
Route 5, Box'266-1A

Hartsville, South Carolina 28550

Michael C. Farrar, Chairman
Atomic Safety and Licensing
Appeal Board Panel
J. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Richard S. Salzman
Atomic Safety and Licensing
Appeal Board Panel
Y. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dr. W. Reed Johnson
Atomic Safety and Licensing
Appeal Board Panel
J. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Regional Radiation Representatives
EPA Region IV

345 Courtland Street, N.E.
Atlanta, Georgia 30308
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

CAROLINA POWER AND LIGHT COMPANY

DOCKET NO. 50-261

H. B. ROBINSON STEAM ELECTRIC PLANT, UNIT NO. 2

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 60
License No. DPR-23

Nuclear Regulatory Commission (the Commission) has found that:

The application for amendment by Carolina Power and Light Company
(the licensee) dated August 27, 1981, as revised by letter dated
August 28, 1981, complies with the standards and requirements of
the Atomic Energy Act of 1954, as amended (the Act) and the
Commission's rules and regulations set forth in 10 CFR Chapter I;

The facility will operate in conformity with the application,
the provisions of the Act, and the rules and regulations of
the Commission;

There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (ii) that such activities will be
conducted in compliance with the Commission's regulations;

The issuance of this amendment will not be inimical to the common

defense and security or to the health and safety of the public;
and

The issuance of this amendment is in accordance with 10 CFR Part
51 of the Commission's regulations and all applicable requirements
have been satisfied.

2. Accordingly, the Ticense is amended by the addition of a new paragraph

3.1

3.1

to Facility Operating License No. DPR-23 to read as follows:

The following operating license condition is effective from the
time H. B. Robinson Unit 2 returns to power operation subsequent
to the August 1981 steam generator inspection and to remain in
effect until the next refueling outage:

a. A_primary‘to secondary pressure test at approximately 1900 psi
differential gha]] be performed after operation at power levels
such that estimated corrosion is equivalent to or less than
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that of 24 effective fuyll power days operation as shown in
figure 4.3.3 in Attachment B of CP&L's letter of August 21,
1981. A period of seven additional calendar days is permitted
for flexibility for scheduling the test.

b. At the end of core life of the present cycle, an eddy current
examination will be performed. The scope of this inspection
will be submitted to the NRC for approval at least 45 days
calendar days prior to this end of core life inspection.

€. During the remainder of the cycle 8 operations, the following
steam generator tube leakage criteria shall be in effect.
Specifically, the plant shall be shut. down if the verified
primary to secondary leakage in one steam generator exceeds
any of the following:

1. A sudden increase of 0.] gallon per minute (gpm) if
the total leakage rate in that steam generator exceeds
0.2 gpm.

2. If the leakage rate in that steam generator exceeds
0.2 gpm and an upward trend in leakage rate in excess
of 0.02 gpm per day is verified. This trend will be
established using at least five valid consecutive
daily samples.

d. Should the plant be required to shut down to repair a steam
generator tube leak as indicated in item (c) above, an inspec-

tion shall be performed as mutually agreed upor by the NRC
Staff and CP&L.

e. The NRC Staff shall be provided with a summary of the results
of the eddy current examination performed under item (b) above.

3. This license amendment is effective as of the date of its issuance.

FCR THE NUGLEAR REGULATORY COMMISSION

e A p '.“ : )
, Iv Lk!/!-\’- et T UL L o
> Steven Ar Varga, Chief
Operating ReactqrsiBranch #]

Division of LiceMsing

Attachment:
Changes to License No. DPR-23

Date of Issuance: August 28, 198]



ATTACHMENT TO LICENSE AMENDMENT

AMENDMENT NO. 60 TO FACILITY OPERATING'LICENSE NO. DPR-23

DOCKET NO. 50-261

Revise License as follows: -

Remove Pages Insert Pages
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3.1 The following operating license condition is effective from the time the
H. B. Robinson Unit 2 returns to power operation subsequent to the August
1981 steam.generator inspection and to remain in effect until the next
refueling outage:

a. A primary to secondary pressure test at approximately 1900.psi
differential shall be performed after operation at power levels
such that estimated corrosion is equivalent to that of 24 effective
full power days operation as shown in figure 4.3.3 in Attachment B
of CP&L's letter of August 27, 1981. A period of seven additional
calendar days is permitted for flexibility for scheduling the
necessary test.

b. At the end of core life of the present cycle, an eddy current
examination shall be performed. The scope of this inspection
will be submitted to the NRC for approval at least 45 calendar
days prior to this end of core life inspection.

C. During the remainder of the cycle 8 operations, the following
steam generator tube leakage criteria shall be in effect.
Specifically, the plant shall be shut down if the verified
primary to secondary leakage in one steam generator exceeds
any of the following:

1. A sudden increase of 0.1 gallon per minute (gpm) if the
total Teakage rate in that steam generator exceeds 0.2 gpm.

2. If the leakage rate in that steam generator exceeds 0.2 gpm
and an upward trend in leakage rate in excess of 0.02 gpm
per day is verified. This trend will be established using
at least five valid consecutive daily samples.

d. Should the plant be required to shut down to repair a steam
generator tube leak as indicated in item (c) above, an inspection
shall be performed as mutually agreed upon by the NRC Staff and
CP&L.

e. The NRC Staff shall be provided with a summary of the results of
the eddy current examination performed under item (b) above.
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4b

5‘. Tnis license is effective as of the date of issuance, and shall
expire at midnight April 13, 2007.

FOR THE ATOMIC EXERGY COMMISSION

. Oripioal Signed by
. Fsier A Kerrs

Peter A. Morris, Director
Division of Reactor Licensing -

ttachaent:
Appendix A - Tecknical Specifications

=te of Issﬁance: JUL 31 1378

Amendment No. 60
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*aaat H. B. ROBINSON UNIT NO. 2

AUGUST 1981 STEAM GENERAT&R INSPECTION

SAFETY EVALUATION REPORT

AMATERIALS ENGINEERING BRANCH
INSERVICE INSPECTION SECTION

Introduction -

H. B. Robinson Unit No. 2 was shut down on July 30, 1981 after the detection
of a primary-to-secondary leak of 0.301 gpm in steam generator B. This
Teakage rate was less than the Unit's technical specification limit of 0.35

actions and propose to continue operation of H. B. Robinson until the next
refueling outage. O0n August 21, 1981, the Ticensee submitted an SER to
support continued operation until the next refueling outage (approximateTy
260 equivalent 50% power days of operation).

Background

Plant performance at H. B. Robinson Unit 2 has been closely monitored by
NRC for the past two years. The facility has had defects at U-bends, at
or above support plates, inside tubesheet, at top of tubesheet, and above
the top of the tubesheet. The degradation above the tubesheet and at or
slightly above the support plates is beljeved to be phosphate induced
thinning. Robinson Unit 2 1s one of two PWR units which continues to operate
with phosphate secondary water chemistry control. The degradation within
the tubesheet is believed to be intergranular corrosion phenomenon which
has been observed at other units. Two tube specimens containing U-bend
indications were removed during the August 1980 outage. Laboratory exami-
nation indicates that the U-bend defects were the result of corrosion
induced thinning.

0207 810828
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Discussion
Ziatussion

Inspection Results

The August 1981 eddy current inspection program was performed using multi-
frequency bobbin probe eddy current techniques. One hundred percent of the
unplugged steam generator tubes were inspected from the Steam Generator A
inlet, Steam Generator B inlet and outlet, and Steam Generator C inlet and
outlet. Tables 1 through 3 summarize the August 1981 inspection results for
Steam Generator B inlet and outlet and Steam Generator C inlet legs. The
data for Steam Generator A inlet and Steam Generator C outlet is in the
process of being tabulated.

A novel design eddy current probe, designated the “5x5", was used to check

the bobbin probe results. The design of this probe consists of two banks

of series wired, surface-riding pancake coils differentially coupled, and
thereby provides the sensitivity of surface-riding pancake coil in a straight-
pull (as opposed to rotating] mode of test. A sample of 22 tubes in Steam

Laboratory Examinations

Two tube sections were pulled during the August 198] outage from the hot leg
side of Steam Generator B for detailed non-destructive and destructive
examination. The first tube examined, R36C37, was identified as a leaker
repartedly containing a through-wall eddy current indication at 1" to 1 1/2"
above the secondary side of the tube sheet. The second tube, R37C38, was
reportedly a sound tube, free of eddy current indications. The results of
the examination, which consisted of visual, radiographic, eddy current and
micro-analytical non-destructive evaluation and optical and scanning electron
microscopy revealed the following:

1. The cause of the Teakage and reported through-wall eddy current signals
in tube R36C37 were clearly due to the axial stress corrosion crack(s)
above the tube sheet surface,

2. The intergranular nature of these cracks in tube R36C37 as well as the
general IGA observed in the tube sheet crevice are consistent with
previously observed metallographic evidence of caustic related attack.

3. Tube R37C38 was Judged free of indications based on double wall radio-
graphy and eddy current testing. '



LOCATION
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' \T THE TUBE SMEEY
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AY THE TUBE SHEET
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TOTALS
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Tube Plugging

The August 1981 steam generator inspections revealed a total of 212 tubes
with eddy current indications in excess of the 47% plugging 1imit or dis-
torted signals below the tube sheet (crevice regiong. These tubes were
plugged. A hydrostatic pressure test was conducted after the eddy current
inspection. As a result, a leaking tube was discovered in Steam Generator

C outlet (R5-C28). Eddy current data from this and the immediate surrounding
tubes were reviewed. No signal was found that could be related to the leak.
Subsequently, this tube was tested with the 5x5 probe which revealed an
indication above the top of the tube sheet. Therefore, a total of 213 tubes
were plugged as a result of the eddy current and leakage observations. The
plugging totals in each of the elevations (regions) are as follows:

H. B. ROBINSON #2
TUBE PLUGGING DISTRIBUTION
AUGUST 1981 INSPECTION

S/GA S/G B S/G C
REGION INLET OUTLET INLET QUTLET INLET QUTLET TOTAL
Above the
Tubesheet 28 - 73 2 39 1 143
Top of the
Tubesheet 1 - 16 Q 3 - 20
Crevice 9 - 36 0 4 - 49
Tube Support
Plants 0 - 1 0 0 - 1
U-Bend 6] - g g 0 - 0
TOTALS 38 - 126 2 46 1 213

A comparison of the August 1981 plugging totals with the total tubes plugged
prior to that date is as follows:

ROBINSON #2 8/81
STEAM GENERATOR TUBE PLUGGING

8/81 PRIOR
SG/A 38 302
SG/B 128 321
SG/C 46 234
TOTAL 212 857

CUMULATIVE 1068 10.92%
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Corrective Actions N

The licensee has proposed the following program to provide additional assurance
of continued safety:

a.

A primary to secondary pressure test at approximately 1900 psi
differential will be performed after operation at power levels such
that estimated corrosion is equivalent to or less than that of 24
effective full power days operation as shown in figure 4.3.3 in
Attachment B of CP&L's letter of August 21y 1981. A period of seven
additional calendar days is permitted for flexibility in scheduling the
test (e.g. if the unit operated at a constant power level of 100%

(2300 MWt), then the pressure test would be required prior to 24 +

7 calendar days, if the unit operated at 50% power level constantly,
then the pressure test would Be required prior to 112 + 7 calendar
days. For operation at power levels between 50% and 100%, the calendar
days equivalency is determined from Figure 4.3.3. Thus, at a power level
of 75%, the amount of calendar days between pressure tests would be:
[Corrosion Allowance factor at 100% : Corrosion Allowance Factor at
75%] X 24 = 45 + 7 calendar days.

At the end of core life (approximately 260 equivalent 50% power days
of operation] of the present cycle, an eddy current examination shall
be performed. The scope of this inspection will be submitted to the
NRC for approval at least 45 calendar days prior to this end of core
Tife inspection.

During the remainder of the cycle 8 operations, the following steam
generator tube leakage criteria shall be in effect. Specifically,
the plant shall be shutdown if the verified primary to secondary
leakage in one steam generator exceeds any of the following:

1. A sudden increase of 0.1 gallon per minute (gpm) if the total
Teakage rate in that steam generator exceeds 0.2 gpm.

2. If the leakage rate in that steam generator exceeds 0.2 gpm
and an upward trend in leakage rate in excess of 0.02 gpm
per day is verified. This trend will be established using at
least five valid consecutive daily samples.

Should the plant be required to shut down to repair a steam generator
tube leak as indicated in item (c) above, an inspection shall be
performed as mutually agreed upon by the NRC Staff and CP&L.

The NRC Staff shall be provided with a summary of the results of the
eddy current examination performed under item (b) above.



Prior to return to power, the licensee also proposes to sludge lance all
three steam generators and thus remove solid steam generator deposits.
After sludge lancing operation, the licensee proposes to use Crevice/Sludge
Flushing technique to remove additional potentially aggressive chemicals
remaining in the steam generators.

Evaluation

The licensee has inspected 100% of the Steam Generators B and C tubes, and

a 100% of the inlet leg of the Steam Generator“A tubes, using the multi-
frequency eddy current tecfinique with the standard BobBin probe. To supple-
ment the standard Bobbin probe, a portion of the tubes in Steam Generators

8 and C were also inspected By an advanced "5 x 5" probe. The results from
the supplement inspections have verified the results obtained by the standard
bobbin probe. Furthermore, examinations of the two pulled tubes also verified
the results obtained By the standard boBbin probe. Therefore, we believe
that the August 1981 inspection has identified all tubes with significant
defects which would jeopardize tube integrity during normal operation or
postulated accident conditions. These defective tubes have bBeen plugged

in accordance with existing criteria.

At the request of the staff, the licensee has agreed to perform a primary

to secondary hydrostatic test to monitor the tubes' ability to maintain

their integrity under 1900 psi differential pressure loading every 24 effective
full power days (EFPD). The actual number of calendar days in this period

. is a function of power level and corrosion rate, i.e., 75 or 112 calendar

days if the plant operated at 63% or 50% power, respectively. The relationship
between corrosion rate and power (temperature of the primary coolant) is

based on data provided by Westinghouse. We agree that hydrostatic pressure
tests periodically will provide a positive indication and increased confidence
in steam generator tube integrity. At the end of core life (approximately

260 equivalent 50% power days of operation) an eddy current inspection

shall be performed on 100% of the tubes in all three steam generators. This
will provide adequate assurance that a large number of tubes will not

simul taneously reach a point of incipient failure.

The licensee has also proposed the following restrictions on steam generator
tube leakage which would apply in addition to the current 0.35 gpm (500 gpd)
Technical Specification limit, beyond which the plant would be required to
shutdown:

1) an upward trend in leakage rate in excess of 0.02 gpm per day if the
leakage rate in that steam generator exceeds .2 gpm. This trend will
be established using at least five valid consecutive daily samples.
{The licensee has stated that 0.2 gpm is the minimum threshold value
beyond which leak rate trends or step changes can be reliably established).

2) a sudden increase in leakage of 0.1 gpm if the total leakage rate in
that steam generator exceeds 0.2 gpm.



The 0.35 gpm Technical Specification limit was developed to assure that any
individual through-wall crack will not result in a tube burst (gross tube
failure) under loads associated with either normal operation or a postulated
accident. The proposed additional restrictions on leak rate provides some
additional assurance that if a leak should develop, timely plant shutdown
and corrective actions can be taken.

Regarding the sludge lancing and the crevice/sludge flushing procedure proposed
by the licensee, residual sodium and phosphate in the tubesheet crevice

region and sludge will Be removed by flushing.. This should help minimize
further tube degradation in the deep crevice of the tubesheet and areas where
sludge tends to Build up.

The licensee also has committed to discuss steam generator inspection plans
in the event that reactor shutdown is required due to the above leak rate
criteria. We believe that until the next ECT inspections are performed, the
inspections to be performed during any plant shutdown to repair a steam
generator leak should be discussed with the staff.

Conclusions
Based upon the above evaluation, the staff has concluded the following:

1. The plugging of the identified pluggable tubes, the validation of the
ECT technique by the tube pulls and the bundie pressure tests demonstrate
the integrity of the tube bundle in its present condition.

2. The proposed hydrostatic pressure tests during operation will identify
any significant defects in the steam generator tubes.

3. The proposed primary to secondary leak rate restrictions in excess of
Technical Specification requirements provide additional assurance that
timely plant shutdown and corrective action can be taken prior to
gross tube failure.

4. A maximum of 260 equivalent 50% power days of operation prior to the
next ECT inspection will provide adequate assurance that a large number
of tubes will not simultaneously reach a point of incipient failure.

5. Crevice/sludge flushing procedure proposed by the licensee will minimize
further tube degradation.

6. If the plant is shutdown to repair a steam generator tube leak prior to
performing the 100% eddy current inspection; the steam generators should
be inspected as agreed upon by the NRC staff and the licensee.
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UNITED STATES NUCLEAR REGULATORY COMMMISSION

DOCKET NO. 50-261

CAROLINA POWER AND LIGHT COMPANY

NOTICE OF ISSUANCE OF AMENDMENT TO FACILITY
OPERATING LICENSE

The U. S. Nuclear Regulatory Commission (the Commission) has issued
Amendment No. 60 to Facility Operating License No. DPR-23 issued to
Carolina Power and Light Company (the licensee), which adds a new license
condition for operation of the H. B. Robinson Steam Electric Plant, Unit
No. 2, (the facility) located in Darlington County, South Carolina. The

amendment is effective as of the date of issuance.

The amendment sets conditions related to the operation and surveillance
of steam generators from the time this unit returns to power subsequent to
the August 1981 steam generator inspection and to remain in effect until the

next refueling outage.

The application for the amendment complies with the standards and
requirements of the Atomic Energy Act of 1954, as amended (the Act), and
the Commission's rules and regulations. The Commission has made appropriate
findings as required by the Act and the Commission's rules and regulations in
10 CFR Chapter I, which are set forth in the license amendment. Prior public

notice of this amendment was not required since this amendment does not involve

a significant hazards consideration.
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The Commission has determined that the issuance of this amendment
will not result in any significant environmental impact and that pursuant
to 10 CFR §51.5(d)(4) an environmental impact statement or negative
declaration and environmental impact appraisal need not be prepared in

connection with issuance of this amendment.

For further details with respect to this action, see (1) that application

for amendment dated August 27, 1981, as revised by letter dated August 28,
1981, (2) Amendment No. 60 to License No. DPR-23, and (3) the Commission's
related Safety Evaluation. All of these items are available for public
inspection at the Commission's Public Document Room, 1717 H Street, N.W.,
Washington, D.C. and at the Hartsville Memorial Library, Home and Fifth
Avenues, Hartsville, South Carolina 29550. A copy of items (2) and (3)

may be obtained upon request addressed to the U. S. Nuclear Regulatory
Commission, Washington, D.C. 20555, Attention: Director, Division of

Licensing.

Dated at Bethesda, Maryland, this 28th day of August, 1981.

FOR THE NUCLEAR REGULATORY COMMISSION

b e -

- J _[ //‘; .-
Steven A \afgalchief -

:Operating Reactors .Branch #1
Division of Licensing
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