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DUKE POWER COMPANY 

POWER BUILDING 

422 SOUTH CHURCH STREET, CHARLOTTE, N. C. 28242 

WILLIAM 0. PARKER,JR. September 27, 1977 
VICE PRESIDENT TELEPHONE: AREA 704 

STEAM PRODUCTION 373-4083 

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

Attention: Mr. A. Schwencer, Chief 
Operating Reactor Branch #1 

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

Dear Sir: 

Your letter of August 4, 1977 concerned items discussed at a June 1, 
1977 meeting at the Oconee Nuclear Station with regard to additional 

monitoring and procedural controls which might be employed to assure 

that radioactive releases are maintained as low as reasonably achieva

ble. In this regard, the following actions have been or will be taken: 

1. Radiation monitors have been installed in the two turbine building 

sumps. These monitors provide alarms in the control room of inad

vertent radioactive release entering the turbine building sump or 

upon malfunction of the monitor. In order to ensure that inadver

tent radioactive releases from the sump do not occur either the 

radiation monitors will be operable or the sumps will be sampled 

prior to batch release. Either measure in itself is considered 

reasonable and effective to prevent inadvertent releases of radio

active liquids from the turbine building sumps to the environment.  

During periods of known secondary system contamination, the turbine 

building sumps will be batch released with prior sampling. In 

instances when batch releases are made, no dependence will be made 

on the radiation monitors.  

2. A composite, flow proportional water sampler will be installed at 

the outfall of the oil collection basin by March 1, 1978. Weekly, 

a gamma isotopic analysis will be performed on the composite 

samples. In the event of an inadvertent radioactive liquid release 

to the basin, an additional composite sample will be drawn. This 

sample will be analyzed for Sr8 9 and Sr9 0 along with the samples 

taken on a monthly basis from the other low level activity radio

active waste tanks.
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3. Procedures will be instituted by November.1, 1977 which will require 
two independent valve alignment checks prior to .discharging radio
active spent secondary system demineralizer resins to the receiving 
tanks. This procedure will be followed whenever the activity in the 
secondary system indicates .that there has been primary to secondary 
leaks,' and continue until all activity from the secondary system 
has been removed.  

Although your letter requested that the above proposals be incorporated 
into the Oconee Technical Specifications, we do not feel that this action 
is required. The equipment and procedures listed above are extensions 
of the defense in depth concept to prevent inadvertent liquid effluent 
releases. They support the objectives and specifications written in 
Oconee Technical Specification 3.9, Release of Liquid Radioactive Waste, 
and as such assist in the effective control of the release of radioactive 
liquid wastes from the station. Any revision to the Technical Specifica
tion incorporating the above items would duplicate objectives and speci
fications presently contained in Oconee Technical Specification 3.9.  

Very truly yours, 

William 0. Parker, Jr.  

RLG:ge



* DUKE POWER COMPANY 
POWER BUILDING 

422 SOUTH CHURCH STREET, CHARLOTTE, N. C. 28242 

WILLIAM 0. PARKER,JR. September 26, 1977 
VICE PRESIDENT TELEPHONE: AREA 704 

STEAM PRODUCTION 373-4083 

Mr. James P. O'Reilly, Director 
U. S. Nuclear Regulatory Commission 
Suite 1217 
230 Peachtree Street, Northwest 
Atlanta, Georgia 30303 

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

Dear Mr. O'Reilly: 

ffursuant to the requirements of Oconee Nuclear Station Technical Speci
fication 6.6.2.2.d, this report is submitted describing a condition in 
which a measured level of radioactivity exceeded the control level by 
greater than 10 times.  

On September 20, 1977 analytical results of bottom sediment samples 
collected in August, 1977 were reviewed. Given below is a summary of 
the pertinent results of the radioactivity concentration of these 
samples.  

Sample Location Type of Sample Radionuclide Concentrations 
pCi/g (dry) 

000.5 One mile radius of Bottom Sediment Cs-137 <-2.OE-1 
site and Lake Keowee Cs-134 < 1.9E-1 
(Control) 

005.2 Hwy. 27 at Bridge Bottom Sediment Cs-137 4.9EO 
Cs-134 3.OEO 

The expected buildup of activity in sediment downstream of the station 
effluent release point may be estimated from the shoreline deposit model 
(EQT A-5) on page 1.109-30 of Regulatory Guide 1.109. The specific 
information required for the model is-the location water-concentration 
of each radionuclide found in the sediment'samples and the station life 
to date (4 years). Since Cs-134/137 concentrations are rarely detectable 
at the 005.2 location, the tailrace Cs-134/137 concentrations (which are 
detectable) were related to the 005.2 location by comparing dilution and 
dispersion of tritium between the tailrace and the 005.2 location. For
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tritium an average dilution factor .of roughly 10 has been observed between 
the tailrace and the 005.2 location. This factor was applied to the average 
Cs-134/137 tailrace concentration from January through December, 1976 to 
derive the water concentrations given in the following table. This table 
provides a comparison of expected and actual concentrations.  

Expected Actual 
Radionuclide Water Concentration Sediment Concentration Sediment Concentration 

iCi/ml pCi/g pCi/g 

Cs-137 2.OE-8 1.OE1 4.9E0 
Cs-134 1.OE-8 3.OEO 3.OEO 

With bottom sediment samples, the calculated or expected concentrations 
of radionuclides, based on the diluted tailrace concentrations, are compara
ble to those actually determined by laboratory analyses for all radionuclides.  
Therefore, the measured results of this 'sample are within the expected values 
of radionuclide concentrations in sediment downstream of Oconee Nuclear 
Station.  

Very truly yours, 

William 0. Parker, Jr.

RLG:ge
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Docket No 

and 50-287 

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

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

Gentlemen: 

RE: CON EE NUCLEAR STATIOP4, UNITS 1, 2 & 3 

Recently at an operating PWR facility, a liited boron dilution incident 
occurred due to the inadvertent injection of a portion of the contents 
of the Na0H tank into the reactor coolant system while the reactor was 
in the cold shutdown condition. While performing surveillatice testing 
(valve cycling) of the Na08 tank isolation valve, with the Decay Heat 
Removal 19HR) system lined up for reactor coolant recirculation, a portion 
of the tank's contents drained into the DHR system. Upon resumption of 
coolant recirculation this. NaiH was injected into the reactor coolant 
system.  

In the above-mentioned case, only a limited amount of Na0H (approximately 
600 gallons) was injected and the reactor remained subcritical by a large 
margin. However, this event highlighted the fact that a postulated single 
failure at this facility (i.e., misposition of the isolation valve for 
the Na0 tank when the DHR system is lined up for rcirculation or operating 
in the rectrculation rnde) could result in a moderator dilution incident 
which had not been previously constiered. Subsequent analysis by the 
licensee and his vendor revealed that, for certain conservative assumptions 
(e.g., reactor in the cold shutdown condition, vessel temperature less than 
100 F, beginning of core life characteristics, vessel drained to a level 
approximately equal to the height of the outlet nozzle, lowest inital boron 
concentration allowed by Technical Specifications, the maximum worth control 
rod stuck in the fully out position, and no credit assumed for operator 
action), the inJection of the Na0H.tank contents into the reactor coolant 
system due to the misposition of a single isolation valve could result in 
reactor criticality with the controI rods inserted.  

OFFICE 

SURNAME 

DATE..........................................  
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Duke Power Company - 2 - SEP 2 6 1977 

Based upon our review of this particular incident, we concluded 
that the assumption that operator action would not be-taken in suf
ficient time to tenrinate the event prior to reactor criticality 
would be overly conservative. This deteirmihation was influenced by the 
length of the dilution time necessary before return to criticality 
and by the number of indications and alarms available to the operator 
at this facility., tue to plant-specific system design and instrumen
tation differences, we are not able at this time to reach a similar con
clusion for all.PWR's. Furthemore most PWR -boron dilution analyses have 
been limited to addressing a malfunction in the makeup and purification 
system (chemical and volume control system). The incident discussed 
above is an example of a boron dilution accident not covered by these 
analyses. Therefore we are requesting that each licensee of a PWR 
facility provide an analysis of the potential for and consequences of 
boron dilution accidents at his facility.  

You are requested to perform- and submit the results of such an analysis 
within 90 days of receipt of this letter. Your analysis should be based 
upon conservative assumptions consistent with. the design of your facility 
and your Technical Specifications and should include the assumption of the 
most limiting single failure. The analysis should also include an assess
ment of the factors which affect the capability of the operator to take 
corrective action which would terminate the postulated events prior to 
achieving reactor criticality.  

-If, based on the results of this analysis, you determine that corrective 
actions (design or procedural) are required to preclude the occurrence 
or mitigate the consequences of postulated boron dilution accidents, your 
response should include proposals for such actions.  

DISTRIBUTION Sincerely, 
Dockets 
NRC PDRs 
LOCAL PDR 

ORB#1 Reading A. Schwencer, Chief 
ASchwencer: Operating Reactors Branch:#1 
SMSheppard Division of Operating Reactors 
DNeighbors 
OELD cc: See next pane 
OI&E(3) 
ACRS(16) 
CNelson 
DEisenhut 
TBAberna thy 
JRBuchanan 
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50-270 
UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D. C. 20555 

SEP 2 6 1977 
Docket Nos. 50-269 

50-2 70 
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 

Recently at an operating PWR facility, a limited boron dilution incident 
occurred due to the inadvertent injection of a portion of the contents 
of the Na0H tank into the reactor coolant system while the reactor was 
in the cold shutdown condition. While performing surveillance testing 
(valve cycling) of the Na0H tank isolation valve, with the Decay Heat 
Removal (DHR) system lined up for reactor coolant recirculation, a portion 
of the tank's contents drained into the DHR system. Upon resumption of 
coolant recirculation this Na0H was injected into the reactor coolant 
system.  

In the above-mentioned case, only a limited amount of Na0H (approximately 
600 gallons) was injected and the reactor remained subcritical by a large 
margin. However, this event highlighted the fact that a postulated single 
failure at this facility (i.e., misposition of the isolation valve for 
the Na0H tank when the DHR system is lined up for recirculation or operating 
in the recirculation mode) could result in a moderator dilution incident 

which had not been previously considered. Subsequent analysis by the 
licensee and his vendor revealed that, for certain conservative assumptions 

(e.a., reactor in the cold shutdown condition, vessel temperature less than 
100 F, beginning of core life characteristics, vessel drained to a level 

approximately equal to the height of the outlet nozzle, lowest inital boron 

concentration allowed by Technical Specifications, the maximum worth control 

rod stuck in the fully out position, and no credit assumed for operator 

action), the injection of the NaOH tank contents into the reactor coolant 

system due to the misposition of a single isolation valve could result in 
reactor criticality with the control rods inserted.
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Based upon our review of this particular incident, we concluded 
that the assumption that operator action would not be taken in suf
ficient time to terminate the event prior to reactor criticality 
would be overly conservative. This determination was influenced by the 
length of the dilution time necessary before return to criticality 
and by the number of indications and alarms available to the operator 
at this facility. Due to plant-specific system design and instrumen
tation differences, we are not able at this time to reach a similar con
clusion for all PWR's. Furthermore most PWR boron dilution analyses have 
been limited to addressing a malfunction in the makeup and purification 
system (chemical and volume control system). The incident discussed 
above is an example of a boron dilution accident not covered by these 

analyses. Therefore we are requesting that each licensee of a PWR 
facility provide an analysis of the potential for and consequences of 
boron dilution accidents at his facility.  

You are requested to perform and submit the results of such an analysis 
within 90 days of receipt of this letter. Your analysis should be based 

upon conservative assumptions consistent with the design of your facility 
and your Technical Specifications and should include the assumption of the 

most limiting single failure. The analysis should also include an assess
ment of the factors which affect the capability of the operator to take 

corrective action which would terminate the postulated events prior to 

achievina reactor criticality.  

If, based on the results of this analysis, you determine that corrective 
actions (design or procedural) are required to preclude the occurrence 
or mitigate the consequences of postulated boron dilution accidents, your 
response should include proposals for such actions.  

Sincerely 

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

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


