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DUKE POWER COMPANY 
POWER BUILDING 

422 Sourn CnURCH STREET, CHARLOTTE, N. C. 28242 

WILLIAM 0. PARKER,JR.  

VICE PRESIDENT TELEPHONE: AREA 704 

STEAM PRODUCTION 373-4083 

September 24, 1977 

Mr. Edson G. Case, Acting Director 
Office of Nuclear Reactor Regulation 
U. S. Nuclear Regulatory Commission 
Washington, D. C. 20555 

Re: Oconee Nuclear Station 
Docket Nos. 50-269, -270, -287 

Dear Mr. Case: 

Pursuant to agreements made with members of your staff concerning the 
Oconee Nuclear Station steam generator tube leaks, the attached status 
report describes the results of recent tests and examinations which 
have been performed on Oconee 1 and 2.  

Ver truly yours, 

William 0. Parker, Jr 

MST:vr 

Attachment 

#74 .o



OCONEE NUCLEAR STATION 
STEAM GENERATOR TUBE LEAK 

STATUS REPORT 

September 24, 1977 

In recent months a problem has been identified with regard to the Oconee 
Nuclear Station steam generator tube leaks. This has been discussed with 
the NRC staff in meetings on February 15, May 13 and September 20, 1977. A 
safety assessment of potential consequences and probability of steam generator 
tube leaks concurrent with MSLB or LOCA was provided in August, 1977. A 
status report of those investigations performed and future plans for resolution 
of the steam generator tube leaks was also provided on August 26, 1977.  

Previously, based upon information revealed from the behavior of the leaks, 
results of eddy current testing, visual examinations performed with fiber
optics equipment, and metallurgical analyses of five removed tubes, the 
leaks had been determined to be caused by the propagation of local defects by 
high cycle fatigue vibration. The leaks occurred predominately (eight of 
ten) along an open row of tubes (row 76) at either the 15th tube support plate..  
or the upper tube sheet. This was considered to be due to the steam flow 
causing greater vibration in these areas. Large amplitude vibrations could 
also occur from temporary flow increases during turbine stop valve tests 
which had been performed daily since mid 1975. No information exists con
cerning the mechanism of the two off-lane leaks. These two leaks occurred 
at the 14th tube support plate and visual inspections were not performed. It 
was assumed at the time that these leaks were of the same mechanism (circumfer
ential cracks).  

Chemical analyses, visual inspections and metallurgical analyses have con
firmed that there is no evidence of intergranular stress corrosion nor is 
there any evidence of chemical attack.  

The Status Report submitted in August, 1977 described the results of these 
investigations. The plans for future investigations were.provided in Section 
4.0 of that report. The following updates the Status Report with information 
recently acquired as a result of further investigations.  

In June and July, 1977 during the Oconee 2 refueling outage inservice inspect
ionexaminations were performed on both the 2A and 2B steam generators in 
accordance with the methods outlined in Regulatory Guide 1.83, Revision 1.  
The number of samples, sample size and results are listed in Table 1. It 
should be noted that a sample size of 3 percent corresponds to 3 percent of 
one steam generator or approximately 450 tubes. In consideration of. the known 
situation along the open tube lane the results of this inspection were not .  
particularly surprising. Also, since only one steam generator tube leak had 
occurred on Unit 2, it was considered that this unit's steam generator tubes 
would probably have the least defects and an extensive eddy current program 
was not planned.  

During the Unit 2 outage, the installation of a considerable amount of instru
mentation was accomplished to aid in the investigation of any tube vibration.



phenomena. This unit was chosen because it would provide the earliest possible 
results due to scheduled outages and would result in less occupational exposure 
than would Unit 1.. The instrumentation installed is summarized in Table 2.  
Following this installation, data was gathered at steady-state operation at 
various power levels and during a turbine stop valve test using the original 
procedure at 96 percent full power. This test closes one stop valve at a time 
slowly with a rapid closure the last inch of travel. Data was also gathered 
during three reactor coolant pump operation in which the B steam generator 
steam flow was 108-110 percent of full power flow. A stop valve test was also 
performed at 65 percent full power using a new stop valve testing circuitry 
which simultaneously closes one stop valve on each steam generator and 
eliminates the rapid closure at the last inch of travel. The data from these 
tests is currently being evaluated.  

The Status Report described an aggressive eddy current inspection program for 
the Oconee 1 refueling outage which began in early August, 1977. It was 
initially planned to examine 7 percent of the tubes in each steam generator 
to statistically determine theircondition. This inspection examined the open 
tube lane and adjacent tubes. Additionally, a pattern of examinations was 
distributed in a 3 percent totally random and 21 percent random in the peripheral 
region fashion. Although five defective tubes (eddy current.indication of 
greater than 40 percent through wall) were identified in the 1B generator and 
three defective tubes were identified in the lA generator, none were along the 
open tube lane. These defects were in the peripheral region and were pre
dominately at the 14th support plate elevation.  

As a result of these indications identified in the periphery, a second sample 
was taken consisting of 3 percent of each steam generator concentrating in 
the areas around the defects and randomly in the peripheral regions. The 
results of this inspection revealed one and ten defective tubes in the A and 
B steam generators,respectively. However, the majority of the defects in the 
B steam generator were in the two quadrants (WX-XY) which have the steam 
outlet lines (see Figure 1). Another 6 percent sample was examined in the B 
generator to more fully examine this region and 10 more defective tubes were 
identified.  

This information indicated that the majority of the defects were located in the 
periphery of quadrants WX-XY of the B steam generator. However, in an effort 
to validate this conclusion a 6 percent sample was examined in the WX-XY 
quadrant periphery of the 1A generator and a 6 percent sample was examined in 
the YZ-ZW quadrant periphery of the B generator. These samples revealed only 
one and twodefective tubes, respectively, and tended to con firm these con
clusions.  

Due to.the large number of defective eddy current indications, some of which 
indicated 90%-100% through wall, it was considered essential to obtain tube 
samples from the periphery for examination. A technique was developed and 
two tubes were removed and visually inspected on site, with detailed metal
lurgical analyses to be performed at a later date. The first tube removed 
was 43/108 which had an eddy current indication of 45-50% through wall at 
just above the 14th support plate. A visual inspection revealed an eroded 
area 1/8 inch long and 1/16 inch wide approximately .020 inches deep.
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The second tube removed was 83/117 which had an eddy current indication of 
80-90% through wall. This tube had erosion wear along a greater area 
approximately 1 inch long but appeared only to be about 0.010 inches deep.  
It appeared that the relatively large area of these defects caused the eddy 
current interpretation to be significantly overestimated. A diagram of these 
two defects is provided in Figure 2.  

As a result of these investigations, it was concluded that the current tube 
degradation indications were of a different nature than those previously 
observed in the Oconee steam generators. The majority of the affected tubes 
appeared to be on the periphery of the B steam generator in the WX-XY quadrants 
at the 14th tube support plate elevations. 'The defects appeared to be the 
result of localized erosion or cavitation mechanisms. These areas of erosion 
do not appear to be the initiation site for circumferential cracks' observed 
on the open tube lane.' The postulated leak mechanism for these tubes would 
be a through wall pin hole which wouldnot propagate by cracking and which 
would be easily detectable through the normal leak detection means. It is 
considered that these tubes would maintain their structural integrity in a 
main steam line break or loss of coolant accident.  

In an effort to improve the Oconee 1 reliability, additional eddy current 
inspections were performed. These consisted of inspecting all accessible 
tubes in the IB steam generator periphery in quadrants WX-XY. Thus, 
essentially all tubes in periphery of quadrants WX-XY and one-third of the 
tubes in the YZ-ZW quadrants of the B steam generator have been examined.  
All tubes with indications greater than 40 percent through wall will be 
plugged. Tables 3 and 4 summarize those inspections performed and Table 5 
summarizes those defective and degraded tubes identified.  

This eddy current inspection included examination of four tubes with 14th 
tube support plate indications which had previously been eddy current tested 
about four months ago. Of these, three showed no change in defect size while 
the fourth had grown from less than 20 percent wall thickness to a 35% OD 
indication. The defect growth mechanism, therefore, appears not to be rapid 
and may be quantitized in future refueling outage examinations.  

Preliminary B&W tube rupture data has demonstrated that a tube with a flat defect 
70 percent through the tube wall will not fail under 5,000 psi internal 
pressure. This is more than twice the pressure which would occur during 
a postulated MSLB accident. Consequently, a defect would have to grow to 
greater than 70 percent of the wall thickness before a leak could occur.  
Examinations of the defects indicate that a pin hole leak would result rather 
than a crack. Furthermore, these indications are in a region of low cross 
flow so it is not expected that the hole would develop into a crack. Con
sidering the evidence and the available growth data, it is highly unlikely 
that a defect could grow large enough before the next scheduled outage that, 
a failure would occur during a postulated MSLB accident.  

In the safety assessment report (submitted by letter dated September 9, 1977), 
the impact of two concurrent events: the double-ended rupture of ten OTSG 
tubes and a MSLB accident.' The double-ended rupture assumption is extremely 
conservative since, based on the observation of existing.failed specimens, the 
maximum anticipated effect of a MSLB accident on a leaking OTSG tube will be
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to marginally increase the leak area without severance of the tube, such that 
some flow through the tube would be maintained even after the MSLBA. This 
assumption is even more conservative when applied to partially degraded, but 
not yet leaking tubes. The double-ended rupture assumption obviously simulates 
the leak rate of a much larger number of tubes than the ten assumed.  

The safety analysis shows that for the guillotine failure of ten tubes, a 
calculated leak rate of 480 lbm/sec (4650 gpm) results. Detailed dynamic 
loop analyses and DNBR calculations indicate that no fuel is expected to 
fail and no return to power (criticality) will be experienced. The core 
remains covered throughout the transient and ample emergency injection water 
is available well beyond the termination of the accident. The dose conse
quences of the double-ended failure of ten OTSG tubes in conjunction with a 
MSLB accident' are less than 5 percent of the 10CFR1O0 limits. Because the 
actual leak rate during a MSLB accident will be much less than the 4650 gpm 
assumed in the safety report, the operation of the.Oconee units does not 
cause a significant health and safety risk to the public.  

The steam generator tube investigations described in the August 26, 1977 
status report are continuing. The results of recent tests and inspections 
will be incorporated as necessary to adapt the program to the possible new 
phenomenon which has been identified. Periodic status reports will be 
provided to the NRC as information becomes available. In accordance with 
agreements made in the September 20, 1977 meeting with the staff, the following 
commitments are made: 

1. Information will be provided in a subsequent status report on the metal
lurgical examination conducted on removed tubes 43/108.and 83/117. This 
information is expected to be available by December 15, 1977.  

2. Evaluations will be performed to evaluate a plugging limit criteria.for 
defective tubes.  

3. An attempt will be made to develop an inservice inspection calibration 
standard which will permit a more realistic, less conservative evaluation 
of large-area, shallow defects.  

4. An attempt will be-made to determine the rate of growth, if any, of 
indications at the 14th support plate at future Oconeel outages.  

5. At the next Oconee 1 outage, additional peripheral tubes will be examined 
consistent with critical path scheduling.  

6. Technical Specifications concerning inservice inspection of steam generator 
tubing will be reevaluated, and resubmitted if necessary, to incorporate 
the most recent .experience.  

7. Information will be provided in the near future concerning the visual 
examination of previously leaking, stabilized tube 114/109.



TABLE 1 
OCONEE 2 INSERVICE INSPECTION 

JUNE - JULY, 1977 

GENERATOR 2A 

Sample Size Location Results 

1 3% Random and Open Lane No Defects 

GENERATOR 2B 

1 3% Random and Open Lane 4 Tubes 

2 3% Periphery and Around No Defects 
Defects 

Defects Location Indication Corrective Action 

75/5 15th 85% Stabilized 

75/9 15th 60% Removed 

112/29 12th 30-45% Plugged 

78/2 15th Unusual Indication Stabilized



TABLE 2 

OCONEE UNIT .2 

VIBRATION TEST PROGRAM 

SENSORS 

I Internal Accelerometers 

Row Tube 
Location Number Number Description 

1 . 77 4 Lane 
2 77 18 Lane 
3 77 19 Lane 
4 . 77 21 Stabilizer 
5 78 4 Off-Lane 
6 75 21 Stabilizer 

II Pressure Transducers 

1. Between shroud and tube bundle in radial direction 

2. Between shroud and shell in vertical direction 

III Steam Flow 

1. Two differential between 1-inch upper high level sensing connections 
and 1-1/2.inch Steam Annulus Drain Connection.  

2. Absolute transducer at upper high level sensing connection of each 
generator.  

IV External Sensors.  

1. Fourteen accelerometers on auxiliary feedwater nozzle, main feedwater 
nozzle, main steam line, hot leg and axial on OBG.  

V Television Camera 

Along open tube lane of B steam generator.



TABLE 3 
OCONEE 1 INSERVICE INSPECTIONS 

AUGUST - SEPTEMBER, 1977 

GENERATOR lA 

Sample Size Location of Sample Results 

1 7% Open Lane and Adjacent 1% 3 
Totally Random 3% 
Random Periphery 2 % 

2 3% Random Periphery 1 
and Around Defects 

3 6% Random Periphery WX XY 1 

TOTAL 16%



TABLE 4 
OCONEE 1 INSERVICE INSPECTIONS 

AUGUST - SEPTEMBER, 1977 

GENERATOR lB 

Sample Size Location of Sample Results 

1 7% Open Lane and Adjacent 1% 5 
Totally Random 3% 
Random Periphery 21% 

2 3% Random Periphery 10 
and Around Defects 

3 6% Periphery WX XY 10 

4 6% Random Periphery YZ ZW Quad. 2 

5 11% All Tubes Periphery WX XY Quad 5 

TOTAL 33%



TABLE 5 
SUMMARY OF OCONEE 1 INSERVICE EXAMINATIONS.  

AUGUST - SEPTEMBER, 1977 

Defect is at the upper edge of the support plate indicated unless otherwise 
stated.  

OTSG lB INDICATIONS GREATER THAN 40% 

Tube Number . Elevation (Support Plate) % Through Wall 

88 - 122 Center of 9 90 -,100 
68 - 127 14 50 - 60 
75 -121 " above 12 35 - 45 
76 - 122 12 55 - 65 
43 - 108. .14 45 - 50 
41 - 110 14 45- 50 
16 - 71 14 70 - 75 
17 - 79 13 55 - 60 
60 - 127 14 45 - 55 
61 - 123 14 65 - 70 
64 - 125 14 35 - 40 
37 - 4 " above 14 50 - 60 
8 -49 14 60.  
60 - 114 1" above 12 45 - 50 
100 - 122 13 45 - 50 
75 -113 14 50 - 60 
9 - 51 12 80 - 85 
8 -48 14 90 - 100 
76 -111 14 90 - 100 
83 -117 14 80 - 90 
99 -125 14 40 - 50 
100 - 124 14 45 - 55 
101 - 120 14 45 - 55 
101 - 122 14 70 - 75 
93 - 110 14 35 -. 45 
62 - 11 14 40 - 50 
61 - 12 14 85 - 95 
7 - 32 Betweenl2 & 13 . 55 - 65 
7 -53 11 35 - 45 
133 - 56 11 95 - 100 
138 - 68 Movable Obstruction 
51 -123 14 45 - 55 
68 -131 14 60 - 70.  

OTSGB IINDICATIONS LESS THAN 40% 

Tube Number Elevation (Support Plate) % Through Wall 

6 - 43 14 . 30 -. 40 
101 - 121 14 35 - 40 
7 -53 11 25 - 30
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TABLE 5 .(Cont'd) 

Tube Number Elevation (Support Plate) % Through Wall 

7 -54 .14 25 - 30 
12 - 68 13 30 - 35 
98- 125 1" above 14 30 - 35 
26 -6 12 25 - 30 
17 -80 14 20 - 30 
22- 90 14 . 25 - 30 
55 -124 " below upper edge 14 25 - 30 
78 - 126 Center of 9 30 
40 - 110 . ," above 14 30 - 35 
52 - 117 12 2 - 35 
44 - 109 14 25 - 30 
54 - 2 11 20 
61 - 110 12 25 - 30 
90 - 125. 12 30 - 40 
90'- 124 14 25 - 30 
92 - 117 Between 8 and 9 30 
93 - 119 10 25 - 30 
110 - 111 Lower edge 10 20 - 30 
113 - 112 Lower edge 14 25 - 30 
85 - 126 14 15 - 25 
85 - 127 " above 14 (short long.) 25 - 35 
86 - 12.7 14 25 - 35 
50 - 121 14 25 - 30 
76 - 119 14 25 - 30 
143 -5 11 25 - 35 
62 -10 14 25 - 35 
8 -.45 14 30 -35 
3 - 24 14 20 -30 
6 - 32 14 15 -25 
7 - 54 14 20 - 30 
35 -107 - 4 20 - 25 
35 -91 12 15 - 25 
150 - 16 7 15 - 25 
139 - 69 7 20 - 30 
134 - 82 10 20 - 30 
124 -101 9 20 - 30 
90 -129. 11 20 - 30 
55 -125 14 20 - 30.  
53 -125 12 25 - 35 
6 -51 14 15 - 25 
18 -85 10 30 - 40 

OTSG lA INDICATIONS GREATER THAN 40% 

Tube Number Elevation (Support Plate) % Through Wall 

8 - 5 14 45 - 50 
117 - 107 14 40 - 50 
146 - 14 14 50 - 60 
147 - 11 14 . 50 - 60' 
7 - 4 14 50 - 60
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TABLE 5 (Cont'd) 

OTSG lA INDICATIONS LESS THAN 40% 

Tube Number . Elevation (Support Plate) % Through Wall 

78'- 22 4 15 - 25 
75 - 9 15 15 - 25 & 25 -35 
75 - 21 '" below 15 15 - 25 
75 - 26. " below 15 15 - 25 
72 - 128 14 25 - 35 
4 -14 14 20 - 30 
6 -3 14 Uninterp.  
9 -7 14 25 -35
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SEP 16 1977 

Docket 

and 50-287 

Duke Power Co tpany 
ATTH: Mr. WiiIiami 0. Parker, dr.  

Vice President - Steam Production 
Post-Office Box 2178 
422 South Church Street 

Nharlotte, North Carolina 28242 

Gentl emeri: 

.RE: OCONEE NUCLEAR STATION, UNITS l,'2 Z 3 

The Nuclear:Regulatory Commission has reviewed the inforiation that you 
are required by your technical specifications to submit as part of an 
Annual Operating Report and has concluded that much of the infomtation 
now included in the Annual Operating Report can be deleted and still meet 
the desired BRC objectives. Therefore, we are planning to delete the 
requirements for an Annual Operating Report provided that certain 
information presently in the Annual Operating Report continues to 
be reported.  

The purpose of this letter is to request that you. submit a proposal to 
delete the requirement in your technical specifications for an Annual 
Operating Report. There is, however, one portion of your Annual Operating 
Report that must be retained in the Technical Specifications. The 
tabutlation of occupational exposure data is needed by NRC and must 
continue to be submittedon an annual basis. This tabulation may be 
submitted along with arty report of facility changes, tests or experiments 
required pursuant to 10 CFR 50.59(b), or as a separate submittal if you 
wish.  

In addition, we request that you concurrently modify the content of your 
required Monthly Operating Report. You presently may be using three 
report form'ats contained in "Reporting of Operating Information - Appendix 
A Technical Specifications" Regulatory Guide 1.16 as your mothly report.  
The "Average Daily Unit Power Level" format rerns the same and should 
continue to be used. The other two formats, "Operating Data Report" 
and "Unit Shutdowns an9d Power Reductions", along with their associated 
instructions for completing the fomats, have been revised slightly.  
These revi sed fonnats. should be. Used starting with your monthly report 
for 'Jaruary 1978. Twelve copies of each of the current fomats and the 
associated Instructions are enclosed for your use. Additional copies 
may be obtairned from our Office of Management Information and Progra-m 
SConrol. Along V10 the thre report tonmats tHat prov ae mnuc of 1T 

OFFICE->h 1?o
URNAME31 
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needed monthly operating infomiiation, we request that you provide a 
"Narrative Summary of Operating Experience" that describes the operation 
of the facility, including major safet-y-related maintenance, for the 'monthly 
report period. The summary should be of the style and detail similar to 
that previously prepared for inclusion into the Annual Operating Report.  
This requested "Narrative Summary of Operating Experience" is to cover 
each one-month period only and is part of the Monthly Operating Report 
which should be subnitted by the tenth of the month following the calendar 
month covered by the report to the Director, Office of anageent Information 
and Program Control. You should state your intentions with respect to 
providing this revised Monthly Operating Report. when you submit a proposal 
to delete the Annual Operating Report.  

In lieu of the 1977 Annual Operating Report, the NRC will .compile, fromr.  
previously submitted reports, -that information now judged necessary.  
This compilation of operating data will be transmitted to each licensee 
for validation and addition of any missing data. Additionally, a separate, 
one-time only, "Narrative Summary of Operating Experience" will 'be 
required to cover the transition period (calendar year 1977) because 
the narrative.of oper~ting experience was not submitted with previous 
Monthly Operating Reports nor will there be an Annual Operating Report 
which would have contained the narrative.  

We request that you (1) propose a change to your technical specifications 
that would delete the requirement for an Annual Operating Report, (2) 
modify the content of your monthly report, (3) provide any missing data 
in the summary compilation which will be prepared and transiitted to you 
by NRC, and (4) provide a narrative of operating experience for the year 
'1977. We believe that this new reporting program will represent a significant 
paperwork reduction, provide more timely information and eliminate unnecessary 
information. We request that you,:make a submittal as soon as possible, but 
no later than November 1, 1977, so we may delete the requirement for the 
submittal of an Annual Operating Report by. March 1, 1978.  

Sincerely, .. TBAbernathy 
JRBuchanna 
OELD 
OI&E(3) 
DEisenhut 

A. Schwencer, Chief ACRS(16) 
Operating Reactors Branch #1 
Division of Operating Reactors 

Enclosures: 
Monthly Report Formats 

and Instructlons (12) 

*OFFICE S x D RB#l ORR DOR* #1 
SURNAME DN hbors:1lt JCarter A encer 

....4 v ~ ............ ...................  
DATE............. 9 ..r96/77 9 /77 91/ 77 
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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D. C. 20555 

b* * SEP 16 1977 

Docket Nos. 50-269 
50-270 

and 50-287 

Duke Power Company 
ATTN: Mr. William 0. Parker, Jr.  

Vice President - Steam Production 
Post Office Box 2178 
422 South Church Street 
Charlotte, North Carolina 28242 

Gentlemen: 

RE: OCONEE NUCLEAR STATION, UNITS 1, 2 & 3 

The Nuclear Regulatory Commission has reviewed the i,fornation that you 
are required by your technical specifications to submit as part of an 
Annual Operating Report and has concluded that much of the information 
now included in the Annual Operating Report can be deleted and still meet 
the desired NRC objectives. Therefore, we are planning to delete the 
requirements for an Annual Operating Report provided that certain 
information presently in the Annual Operating Report continues to 
be reported.  

The purpose of this letter is to request that you submit a proposal to 
delete the requirement in your technical specifications for an Annual 

Operating Report. There is, however, one portion of your Annual Operating 
Report that must be retained in the Technical Specifications. The 

tabulation of occupational exposure data is needed by NRC and must 
continue to be submitted on an annual basis. This tabulation may be 
submitted along with any report of facility changes, tests or experiments 
required pursuant to 10 CFR 50.59(b), or as a separate submittal if you 
wish.  

In addition, we request that you concurrently modify the content of your 
required Monthly Operating Report. You presently may be using three 

reoort formats contained in "Reporting of Operating Information - Appendix 
A Technical Specifications" Regulatory Guide 1.16 as your monthly report.  
The "Average Daily Unit Power Level" format remains the same and should 

continue to be used. The other two formats, "Operating Data Report" 
and "Unit Shutdowns and Power Reductions", along with their associated 
instructions for completing the formats, have been revised slightly.  
These revised formats should be used starting with your monthly report 
for January 1978. Twelve copies of each of the current formats and the 

associated instructions are enclosed for your use. Additional copies 
may be obtained from our Office of 'Management Information and Program 
Control. Along with the three report formats that provide much of the
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needed monthly operating information, we request that you provide a 
"Narrative Summary of Operating Experience" that describes the operation 
of the facility, including major safety-related maintenance, for the monthly 
report period. The summary should be of the style and detail similar to 
that previously prepared for inclusion into the Annual Operating Report.  
This requested "Narrative Summary of Operating Experience" is to cover 

each one-month period only and is part of the Monthly Operating Report 
which should be submitted by the tenth of the month following the calendar 
month covered by the report to the Director, Office of Management Information 
and Program Control. You should state your intentions with respect to 

providing this revised Monthly Operating Report when you submit a proposal 
to delete the Annual Operating Report.  

In lieu of the 1977 Annual Operating Report, the NRC will compile, from 

previously submitted reports, that information now judged necessary.  
This compilation of operating data will be transmitted to each licensee 
for validation and addition of any missing data. Additionally, a separate, 
one-time only, "Narrative Summary of Operating Experience" will be 

required to cover the transition period (calendar year 1977) because 
the narrative of operating experience was not submitted with previous 
Monthly Operating Reports nor will there be an Annual Operating Report 
which would have contained the narrative..  

We request that you (1) propose a change to your technical specifications 
that would delete the requirement for an Annual Operating Report, (2) 
modify the content of your monthly report, (3) provide any missing data 
in the summary compilation which will be prepared and transmitted to you 
by NRC, and (4) provide a narrative of operating experience for the year 
1977. We believe that this new reporting program will represent a significant 

paperwork reduction, provide more timely information and eliminate unnecessary 
information. We request that you make a submittal as soon as possible, but 
no later than November 1, 1977, so we may delete the requirement for the 
submittal of an Annual Operating Report by March 1, 1978.  

Sincerely, 

. Schwencer, Chief 
Operating Reactors Branch #1 
Division of Operating Reactors 

Enclosures: 
Monthly Report Formats 

and Instructions (12) 

cc: See next page
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cc: Mr. William L. Porter 
Duke Power Company 
P. 0. Box 2178 
422 South Church Street 
Charlotte, North Carolina 28242 

J. Michael McGarry, III, Esquire 
DeBevoise & Liberman 
700 Shoreham Building 
806-15th Street, NW., 
Washington, D.C. 20005 

Oconee Public Library 
201 South Spring Street 
Walhalla, South Carolina 29691



OPERATING DATA REPORT 

DOCKET NO.  

DATE 

COMPLETED BY 
TELEPHONE, 

OPERATING STATUS 

Notes 
1. Unit Name: 

2. Reporting Period: 

3. Licensed Thermal Power (MWt): 
4. Nameplate Rating (Gross MWe): 
5. Design Electrical Rating (Net MWe): 
6. Maximum Dependable Capacity (Gross MWe): 
7. Maximum Dependable Capacity (Net MWe): 
8. If Changes Occur in Capacity Ratings (Items Number 3 Through 7) Since Last Report, Give Reasons: 

9. Power Level To Which Restricted, If Any (Net MWe): 
10. Reasons For Restrictions, If Any: 

This Month Yr.-to-Date Cumulative 

11. Hours In Reporting Period 

12. Number Of Hours Reactor Was Critical 

13. Reactor Reserve Shutdown Hours 

14. Hours Generator On-Line 

15. Unit Reserve Shutdown Hours 

16. Gross Thermal Energy Generated (MWH) 
17. Gross Electrical Energy Generated (MWH) 
18. Net Electrical Energy Generated (MWH) 
19. Unit Service Factor 
20. Unit Availability Factor 

21. Unit Capacity Factor (Using MDC Net) 
22. Unit Capacity Factor (Using DER Net) 
23. Unit Forced Outage Rate 

24. Shutdowns Scheduled Over Next 6 Months (Type. Date, and Duration of Each): 

25. If Shut Down At End Of Report Period. Estimated Date of Startup: 
26. Units In Test Status (Prior to Commercial Operation): Forecast Achieved 

INITIAL CRITICALITY 
INITIAL ELECTRICITY 

COMMERCIAL OPERATION 
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INSTRUCTIONS FOR COMPLETING OPERATING DATA REPORT 

This report should be furnished each month by licensees. The name and telephone number of the preparer should be provided in 
the designated spaces. The instructions below are provided to assist licensees in reporting the data consistently. The number of the 
instruction corresponds to the item number of the report format.  

I. UNIT NAME. Self-explanatory. or of commercial operation, whichever comes last, to the 
end of the period or decommissioning, whichever comes 

2. REPORTING PERIOD. Designate the month for which first. Adjustments in clock hours should be made in 
the data are presented. which a change from standard to daylight-savings time 

bor vice versa) occurs.  
3. LICENSED THERMAL POWER (MWt is the maximum 

thermal power, expressed in megawatts. currently auth- 12. NUMBER OF HOURS REACTOR WAS CRITICAL.  
orized by the Nuclear Regulatory Commission. Show the total number oi hours the reactor was critical 

during the -:ross hours of the reporting period.  
4. NAMEPLATE RATING (GROSS MWe). The nameplate 

power designation of the turbine-generator in megavolt 13. REACTOR RESERVE SHUTDOWN HOURS. The total 
amperes (MVA) times the nameplate power factor of the gross hours of reporting 
turbine generator. period that the reactor was removed from service for 

administrative or other reasons but was available for 
5. DESIGN ELECTRICAL RATING (NET MWe) is the operation.  

nominal net electrical output of the unit specified by the 
utility and used for the purpose of plant design.  

Hours. The total number of hours expressed to the near
6. MAXIMUM DEPENDABLE CAPACITY (GROSS MWe) est tenth of an hour during the gross hours of the re

is the gross electrical output as measured at the output 
terminals of the turbine-generator during the most re-plus those listed 
strictive seasonal conditions. in Unit Shutdowns for the generator outage hours, should 

7. MAXIMUM DEPENDABLE CAPACITY (NET MWe). equal the gross hours in the reporting period.  
Maximum dependable capacity (gross) less the normal 15. UNIT RESERVE SHUTDOWN HOURS. The total num
station service loads. ber of hours expressed to the nearest tenth of an hour 

8. Self-explanatory. durin the ross hours of the reporting period that the 
e~-epanaory.unit was removed from service for economic or similar 

9. POWER LEVEL TO WHICH RESTRICTED. IF ANY reasons but was available for operation.  
(NET MWe). Note that this item is applicable only if 
restrictions on the power level are in effect. Short-term 
(less than one month) limitations on power level need 
not be presented in this item. in mezawatt hours (no decimals).  

Since this information is used to develop figures on capa
city lost due to restrictions and because most users of the 17. GROSS ELECTRICAL ENERGY GENERATED (MWH).  
"Operating Plant Status Report" are primarily interested The electrical output of the unit measured at the output 
in energy actually fed to the distribution system. it is terminals of the turbine-generator durina the zross hours 
requested that this figure be expressed in MYWe-Net L or the reporting penod. expressed in megawatt hours (no 
spite of the fact that the figure must be derived from decimals).  
MWt or percent power.  

18. NET ELECTRICAL ENERGY GENERATED (MWH).  
1O. REASONS FOR RESTRICTIONS. IF ANY. If item 9 The gross electrical output of the unit measured at the 

is used, item 10 should explain why. Brief narrative is output terminals of the turbine-generator minus the nor
acceptable. Cite references as appropriate. Indicate mal station service loads during the gross hours of the 
whether restrictions are self-imposed or are regulatory reporting period, expressed in megawatt hours. Negative 
requirements. Be as specific as possible within space limi- quantities should not be used. If there is no net positive 
tations. Plants in startup and power ascension test phase value for the period. enter zero (no decimals).  
should be identified here.  

I!. HOURS IN REPORTING PERIOD. For units in power 19. For units still in the startup and power ascension test 
ascension at the end of the periodthe gross hours from 23. phase items 19-cm 3 shouid not be computed. Instead, enter 
the beginning of the period or the first electrical eroduc- N/A in the current month column. These ive actors 
nion, whichever comes last, to the end of the period, should be omputed starting at the time the unit is de

clared to be n commercial operation. The cumulative 
For units in commercial operation t ,he end of the figures in the setond and third columns should be based 
period, the gross hourd from the beginning of the period on commercios hoeration as r starting date.  
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19. UNIT SERVICE FACTOR. Compute by dividing hours 
the generator was on line (item 14) by the gross hours in 
the reportin period (item 11). Express as percent to the 
nearest tenth of a percent. Do not include reserve shut
down hours in the calculation.  

20. UNIT AVAILABILITY FACTOR. Compute by dividing 
the unit available hours (item 14 plus item 15) by the 
gross hours in the reporting period (item 11). Express 
as percent to the nearest tenth of a percent.  

21. UNIT CAPACITY FACTOR (USING MDC NET). Com
pute by dividing net electrical energy generated (item 18) 
by the product of maximum dependable capacity (item 
7) times the gross hours in the reporting period (item 11).  
Express as percent to the nearest tenth of a percent.  

22. UNIT CAPACITY FACTOR (USING DER NET). Com
pute as in item 21. substituting design electrical rating 
(item 5) for maximum dependable capacity.  

23. UNIT FORCED OUTAGE RATE. Compute by dividing 
the total forced outage hours (from the table in Unit 
Shutdowns and Power Reductions) by the sum of hours 
generator on line (item 14) plus total forced outage hours 
(from the table in Unit Shutdowns and Power Reductions).  
Express as percent to the nearest tenth of a percent.  

24. SHUTDOWNS SCHEDULED OVER NEXT 6 MONTHS 
(TYPE, DATE, AND DURATION OF EACH). Include 
type (refueling, maintenance, other), proposed date of 
start of shutdown, and proposed length of shutdown.  
It is recognized that shutdowns may be scheduled between 
reports and that this item may not be all inclusive. Be as 
accurate as possible as of the date the report is prepared.  
This item is to be prepared each month and updated if 
appropriate until the actual shutdown occurs.  

25. Self-explanatory.  

26. Self-explanatory. Note, however, that this information 
is requested for all units in startup and power ascension 
test status and is not required for units already in com
mercial operation.  

TEST STATUS is defined as that period following ini
tial criticality during which the unit is tested at succes
sively higher outputs. culminating with operation at full 
power for a sustained period and completion of war
ranty runs. Following this phase, the unit is generally 
considered by the utility to be available for commercial 
operation.  

Date of COMMERCIAL OPERATION is defined as the 
date that the unit was declared by the utility owner to 
be available for the regular production of electricity.  
usually related to the satisfactory completion of quali
fication tests as specified in the purchase contract and to 
the accounting policies and practices of the utility.



UNIT SHUTDOWNS AND POWER REDUCTIONS DOCKET NO.  
UNIT NAME 

DATE 

COMPLETED BY 
REPORT MONTH TELEPHONE 

r, 

-- Licensee E Cause & Corrective 
No. Date Event Action to 

C - Report anPrevent Recurrence 

2 3 4 
F: Forced Reason: Method: Exhibit G - Instructions 
S: Scheduled A-Equipment Failure (Explain) I-Manual for Preparation of Data 

B-Maintenance oi 'Test 2-Manual Scram. Entry Sheets for Licensee 
C-Refueling 3-Automatic Scram. Event Report (LER) File (NUREG
D-Regulatory Restriction 4-Other (Explain) 0161) 
E-Operator Training & License Examination 
F-Administrative 5 
G-Operational Error (Explain) Exhibit I -Same Source 

(9/77) II-Other (Explain)



UNIT SHUTDOWNS AND POWER REDUCTIONS 

INSTRUCTIONS 

This report should describe all plant shutdowns during the in accordance with the table appearing on the report form.  
report period. In addition, it should be the source of explan- If category 4 must be used. supply brief comments.  
ation of significant dips in average power levels. Each signi
ficant reduction in power level (greater than 20% reduction 
in average daily power level for the preceding 24 hours) reportable occurrence pertaining to the outage or power 
should be noted, even though the unit may not have been reduction. Enter the first four parts (event year. sequential 
shut down completely1 . For such reductions in power level, report number, occurrence code and report type) of the five 
the duration should be listed as zero, the method of reduction part designation as described in Item 17 of Instructions for 
should be listed as 4 (Other), and the Cause and Corrective Preparation of Data Entry Sheets for Licensee Event Report 
Action to Prevent Recurrence column should explain. The (LER) File (NUREG-0l61). This information may not be 
Cause and Corrective Action to Prevent Recurrence column immediately evident for all such shutdowns, of course, since 
should be used to provide any needed explanation to fully further investigation may be required to ascertain whether or 
describe the circumstances of the outage or power reduction. not a reportable occurrence was involved.) If the outage or 

power reduction will not result in a reportable occurrence.  
NUMBER. This column should indicate the seauential num- the positive indication of this lack of correlation should be 
ber assigned to each shutdown or significant reduction in power noted as not applicable (N/A).  
for that calendar year. When a shutdown or significant power SYSTEM CODE. The svstem in which the outage or power 
reduction begins in one report period and ends in another, 
an reduction originated should be noted by the two digit code of 
anl entryn hol begifmae fowbot reportpios toe eore Exhibit G - Instructions for Preparation of Data Entry Sheets 
all shutdowns or significant power reductions are reported.  
Until a unit has achieved its first power generation, no num- for Licensee Event Report (LER) File (NUREG-O 161).  
ber should be assigned to each entry.Systems that do not fit any existing code should be designa 

ted XX. The code ZZ should be used for those events whedre 
DATE. This column should indicate the date of the start a system is not applicable.  
of each shutdown or significant power reduction. Report 
as year. month. and day. August 14. 1977 would be reported COMPONENT CODE. Select the most appropriate component 
as 770814. When a shutdown or significant power reduction from Exhibit I - Instructions for Preparation of Data Entry 
begins in one report period and ends in another, an entry should Sheets for Licensee Event Report (LER) File (NUREG-0161).  
be made for both report periods to be sure all shutdowns using the folowing critieria: 
or significant power reductions are reported.  

TYPE. Use "F- or -S" to indicate either "Forced" or "Sche- ' ,use the component directly involved.  
duled," respectively, for each shutdown or significant power 
reduction. Forced shutdowns include those reouired to be e wrong valve operated through error: list valve as 
initiated bv no later than the weekend following discovery 
of an off-normal condition. It is recognized that some judg
ment is required in categorizing shutdowns in this way. In 
general, a forced shutdown is one that would not have been function should be listed. The sequence of events. includ
completed in the absence of the condition for which corrective ing the other components which fail, should be described 
action was taken. under the Cause and Corrective Action to Prevent Recur

rence column.  
DURATION. Self-explanaiory. When a shutdown extends DURAION Sef-eplatatrv.Whe a hutownextnos Components that do not fit any existing code should be de
beyond the end of a report period, count only the time to the 
end of the report period and pick up the ensuing down time i 
in the following report periods. Report duration of outages 
rounded to the nearest tenth of an hour to facilitate summation. CAUSE & CORRECTIVE ACTION TO PREVENT RECUR
The sum of the total outage hours plus the hours the genera- RENCE. Use the column in a narrative fashion to amplify or 
tor was on line should equal the gross hours in the reporting 

penod.The column should include the specific cause for each shut

REASN. ateorie byleter esinatin i acordnce down or significant power reduction and the immediate and REASON. Categorize by letter designation in accordance 
wih h tbe -eri2on e eor ron.If-:aeo- contemplDated long term corrective action taken, if appropri

with the table appearin ate. Tis column should also be used for a description of the 
must he used. supply orief comnments.  musthe sed suplybrif cmmets.major safety-related corrective maintenance performed during 

METHOD OF SHUTTING DOWN THE REACTOR OR the outage or power reduction including an identification of 
REDUINGPOWE. Ctegoizeby nmbe desgnaion the critical path activity and a report of any single release of REDUCING POWER. Categorize by number designation 

- - radioactivity, or single radiation exposure specifically associ

INote that this differs from the Edison Electric Institute ated with the outage which accounts for more than 10 percent 
(EEI) definitions of "'Forced Partial Outage" and "Sche- of theillowable annual values.  
duled Partial Outuye.- For these tcrm. EEl uses a change or For long textual reports continue narrative on sevarate narer 
30 MW as the break point. For iarge; power reactors. 30 MW and rerence shutdown or power reduction ol ihi 

reo numberil a chnue rt wanod ndrenporttyp narrative.  
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AVERAGE DAILY UNIT POWER LEVEL 

DOCKET NO.  

UNIT 

DATE 

COMPLETED BY 

TELEPHONE 

MONTH 

DAY AVERAGE DAILY POWER LEVEL DAY AVERAGE DAILY POWER LEVEL 
(MWe-Net) (MWe-Net) 

1 17 

2 18 

3 19 

4 20 

5 21 

6 22 

7 23 

8 *24 

9 25 

10 26 

11 27 

12' 28 

13 29 

14 30 

15 31 

16 

INSTRUCTIONS 

On this format, list the average daily unit power level in MWe-Net for each day in the reporting month. Compute to 
the nearest whole megawatt.  
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