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* III 
Duke Power Company J W. HAM!roN 
Oconee Nuclear Site Vice President 
P. 0. Box 1439 (803)885-3499 Office 
Seneca, SC 296 79 (803)885-3564 Fax 

DUKEPOWER 

March 14, 1994 

U.S. Nuclear Regulatory.Commission 
Attention: Document Control Desk 
Washington, DC 20555 

Subject: Oconee Nuclear Site 
Docket Nos. 50-269, -270, -287 
Inspection Report 50-269, -270, -287/93-25 

Dear Sir: 

By letter dated February 11, 1994 the Service Water Inspection Report for Oconee 
Nuclear Site was issued by the NRC. Within the report, violations, deviations and 
other items were identified which required a response by March 13, 1994.  

Attached is Duke Power's response to Items 5, 6, and 7, as requested in your cover 
letter.  

The response for the violations and deviations will be submitted on or before May 
12, 1994, as was requested in our March 1. 1994 correspondence.  

Very truly yours, 

J. W. Ham ton 

cc: Mr. S. D. Ebneter, Regional Administrator 
U. S. Nuclear Regulatory Commission, Region II 

Mr. L. A. Wiens, Project Manager 
Office of Nuclear Reactor Regulation 

Mr. P. E. Harmon 
Senior Resident Inspector 
Oconee Nuclear Site 

9403180250 940314 
PDR ADOCK 05000269 i..  
SoPDR 
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Item No. 5 - There was only one valve isolating the safety-related portion of the 
LPSW system from the nonsafety-related turbine building portion.  

RESPONSE: 

Design Criterion 41, contained in Section 3.1 of the Oconee FSAR, states that an 
engineered safety feature (such as the LPSW System) shall provide its required safety 
function assuming a failure of a single active component. This criterion ensures that 
sufficient redundancy is provided so that the failure of a single component will not impair 
the required safety function of that system. However, the Oconee FSAR documents the 
fact that this criteria was not applied to isolation of a postulated, seismically-induced 
break in the non-seismic portion of a safety system, during a design basis accident.  

Section 3.7.3.9 of the Oconee FSAR specifically addresses the issue of seismic/non-seismic 
isolation valves. It states that "seismic/non-seismic boundaries are established by valves 
which are designed to meet the seismic design criteria. Failure in the non-seismic portion 
of the system cannot cause loss of function to the safety system in that automatic or 
remote manual-operated valves are used for valves that are normally open during Reactor 
Operation." This section goes on to state that "the seismic/non-seismic boundary valve 
is protected from seismic effects by restraining the non-seismic portion of the system 
downstream of the valve." By describing the characteristics of a single boundary valve, 
this section, in effect, represents an explicitly documented exception to Design Criterion 
41.  

The exact wording found in Section 3.7.3.9 of the Oconee FSAR can also be found in 
Appendix C of the July 1972 version of the Oconee FSAR. The wording has been 
constant over the life of Oconee. The use of a single isolation valve for seismic boundaries 
has been designed into several systems at Oconee (e.g., Main Steam, Main Feedwater).  
The LPSW System is not the only occurrence of this design feature.  

Additional evidence of the acceptability of a single isolation valve for seismic boundaries 
can be found in the Safety Evaluation Report (SER) the NRC issued Oconee for Generic 
Letter (GL) 81-14, "Seismic Qualification of Auxiliary Feedwater Systems." This 
evaluation also considered portions of the LPSW System since LPSW is a support system 
for the EFW pumps. GL 81-14 requested licensees to consider EFW piping up to and 
including the second isolation valve. Oconee's position was that the piping is seismically 
qualified out through the first isolation valves, which are normally closed, and that this 
situation is consistent with other safety related systems at Oconee. Section 2.2 of the SER 
states that, during the evaluation process, a condition was identified outside Oconee's 
licensing basis in that certain manually operated isolation valves were not normally closed.  
This section also identified the following corrective actions as acceptable: 
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"Normally open boundary valves will be closed, or will be modified to be remotely 
operated, or analysis will demonstrate that failure of the piping beyond these 
valves will have no impact on system function." 

Although five normally open LPSW valves were identified as deviating from the FSAR 
criteria, remotely operated valves 3LPSW-45 and LPSW-139 (the boundary valves 
between the safety and non-safety portions of the systems) were not identified as being 
unacceptable. The staff found single, remotely operated valves to be in accordance with 
the Oconee's design basis and acceptable for assuring seismic qualification.  

We have also evaluated this issue from a risk perspective. The only time that valve 
3LPSW-45 or valve LPSW-139 would have to close during an accident would be if a 
break occurred in the non-seismic piping downstream of the valve. This piping was 
designed and installed to power piping code USAS B31.1, which is the same code that the 
piping in the seismic portion of the system was designed to. The only difference is the 
lack of seismic design. The Electric Power Research Institute (EPRI) has collected and 
documented significant experience at power plants around the world that indicates piping 
systems designed to code survive seismic events. This position is also documented in 
many Probabilistic Risk Assessments throughout the nuclear industry. We consider the 
probability of the piping in question actually failing (luring a seismic event to be very low.  
It should be noted that, if the piping remains intact, there is no need for either of these 
valves to close.  
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Item No. 6 - The SSF could not withstand a postulated failure of the Jocassee 
Dam. This was inconsistent with your Individual Plant Examination 
submittal.  

RESPONSE: 

1. THE SSF COULD NOT WITHSTAND A POSTULATED FAILURE OF THE 
JOCASSEE DAM. THIS WAS INCONSISTENT WITH YOUR INDIVIDUAL 
PLANT EXAMINATION SUBMITTAL.  

The evaluation of the Oconee yard flooding level used in the PRA/IPE study was based 
on realistic dam failure modes and assumptions made in the 1980s. This result differs 
from the results of a recent study using a Federal Energy Regulatory Commission 
(FERC) required dam failure mode and assumptions. The following paragraphs provide 
background for the two studies and discusses the implications of their results.  

As part of the original Duke/EPRI Probabilistic Risk Assessment (PRA) on Oconee 
(NSAC-60) conducted in the early 1980s, external events such as dam failures were 
included. In the NSAC-60 analysis, the frequency of failure for a Jocassee-type dam was 
estimated to be 2.5E-05/yr. The Civil Engineering evaluation of the dam failure scenario 
considered certain failure modes, warning time, and lake level combinations to determine 
the Oconee yard flood level. Using the analytical model available at the time, the Keowee 
Dam was calculated to be overtopped by 2 ft., resulting in the Oconee yard flood level of 
approximately 4.7 ft., assuming no flow restrictions downstream. Since there was no flood 
protection provided for the SSF at the time, it was assumed that the plant equipment and 
the SSF would not be available due to submergence. With these results and assumptions, 
the NSAC-60 PRA treated the Jocassee Dam failure as a core-melt event (with a 
frequency of 2.5E-05/yr.).  

During and following completion of the NSAC-60 PRA, at our own initiative, Duke 
investigated plant enhancements to reduce the risk of core damage accidents. Many of 
the enhancements considered, including this one, dealt with events beyond the design 
basis. Erection of a flood wall at the SSF doorway was one of these plant enhancements 
implemented in the 1980s. The SSF flood wall, about 5 ft. in height, was deemed 
adequate to protect the SSF from the more likely flood scenarios but was not intended 
to bound all flood scenarios.  

In 1987, Duke initiated an update of the NSAC-60 study to take into account the plant 
changes, current methods, and data. In this effort, the Jocassee Dam failure frequency 
was updated with the latest information on applicable dam failure data and dam 
operating years, thus resulting in an estimated dam failure frequency of 1.58E-05/yr.  
With the installation of the SSF flood wall, the external flood from Jocassee Dam failure 
considered the failure of the SSF (with a failure probability of 0.2 due to hardware and . human errors) as the accident sequence leading to core damage. This updated PRA was 
submitted to the NRC in 1990 in response to NRC GL 88-20, Individual Plant 
Examination.  
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Duke's Fossil/Hydro Department conducted an inundation study of Duke dams in 1993, 
in response to the FERC Emergency Action Plan (EAP) requirement. This study utilized 
the latest computer models for inundation evaluation, including a number of FERC
required conservative assumptions. In this analysis, the Keowee Dam was also assumed 
to fail due to overtopping of Keowee from the Jocassee failure. The resulting Oconee yard 
level flood was estimated to be 12 ft. This result is understandably different from the 
assessment made as part of the PRA study. An attempt was made to reproduce the 
results of the PRA study using assumptions consistent with original Civil Engineering 
evaluation in support of the PRA. This was unsuccessful since the details of the analysis 
could not be located and the responsible engineer was no longer employed at Duke.  

Key differences in the methodology and assumptions used for the two studies are as 
follows: 

* For the PRA study, routing of flood wave was accomplished by a step approach 
using an older version of National Weather Service DAM BRK program. For the 
FERC study, a later version of the DAMBRK program was used for routing the 
flood wave, using a full dynamic routing that makes use of downstream 
information. The FERC study considered consequences of flow restrictions 
downstream of Keowee Dam while the PRA study did not.  

The Keowee reservoir consists of the Keowee basin and the Little River basin that 
are connected by a man-made channel. Fifty-six percent of the storage volume for 
the Keowee reservoir is in the Little River basin. The man-made channel is located 
immediately upstream and west of the Keowee Dam. .The PRA study takes full 
credit for the Little River basin acting as a storage basin in the event of a Jocassee 
Dam failure. Flooding of the Oconee yard would result from overtopping of the 
Oconee intake dike from the Little River basin. Keowee Dam is also overtopped 
but assumed not to fail. The FERC EAP study assumes the flood wave from the 
Jocassee dam failure will overtop and fail the Keowee Dam before a significant 
amount of the flood volume can be spread into the Little River basin. Water from 
both the Jocassee and Keowee reservoirs will flood the Keowee tailrace area and 
enter the Oconee yard prior to dissipating downstream.  

In summary, a recent analysis for the Jocassee Dam failure using FERC-required 
modeling and assumptions produced more severe flooding than the magnitude considered 
in the PRA analysis. The Oconee yard flood level estimated in the PRA analysis cannot 
be reproduced as stated above. Nevertheless, it is believed that the 5 ft. SSF flood wall 
would provide some protection for best estimate types of dam failure modes. Considering 
that the estimated dam failure frequency is very small (1.58E-05/yr.), additional analytical 
effort to more precisely quantify the flood level is considered not warranted.  

Concerning the description of the SSF door flood wall in the previous IPE submittal, the 
8 ft. value is incorrect. The height of the wall is 5 ft. Nevertheless, the IPE analysis and 
conclusions are not affected by the 8 ft. versus 5 ft. discrepancy.  
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* In 1995, Duke is scheduled to submit to the NRC a supplemental response considering 
seismic and fire events as part of the Individual Plant Examination for External Events.  
Duke will include at that time a re-analysis of the risk impact of external flood (Jocassee 
flood) to include the possibility that the yard flooding model might be greater than the 
capability of the 5 ft. SSF door flood wall. Further enhancements will be evaluated as 
a result of this re-analysis.  

2. THE SSF WATERTIGHT GATE WAS OBSERVED WITH THE 
WATERTIGHT LATCH NOT PROPERLY SECURED.  

The SSF "watertight" gate is designed to prevent unacceptable amounts of flood water 
through the passage in the wall surrounding the SSF. The design of this gate is such that 
the water pressure from the flood surge acts to seal the gate tighter against its rubber 
sealing gasket. In addition, the operators sent to the SSF in response to a flood scenario 
would be expected to close and secure the door following entry. The abnormal procedure 
will be reviewed to assure that there is adequate guidance regarding the closing and 
securing of the door.  
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Item No. 7 - The High Pressure Service Water system was not designed or 
maintained commensurate with its importance to safety.  

RESPONSE: 

1. THE HPSW SYSTEM WAS NOT CLASSIFIED, CONSTRUCTED, TESTED 
OR MAINTAINED COMMENSURATE WITH ITS IMPORTANCE TO 
SAFETY.  

The High Pressure Service Water System (HPSW) System was not required to be 
classified or constructed QAl, which would have included the seismic design criteria of 
Section 3 of the Oconee FSAR. However, the system was designed and installed to power 
piping code USAS B31.1, which is the same piping code that several of Oconee's safety 
related piping systems are designed to. The only difference is the lack of seismic design.  
The Electric Power Research Institute (EPRI) has collected and documented significant 
experience at power plants around the world that indicates piping systems designed to 
code survive seismic events. This position is also documented in many Probabilistic Risk 
Assessments (PRA) throughout the nuclear industry.  

The inspection report states that failure in virtually any portion of the system, during a 
loss of power event, would cause loss of Condenser Circulating Water (CCW) pump 
sealing and motor cooling water flow due to diversion of flow depleting the Elevated 
Water Storage Tank (EWST). If the event was a seismically induced break with a loss . of offsite power (emergency onsite power was available), the system could maintain some 
level of system pressure because the standby HPSW pumps would start as level in the 
EWST dropped. Pressure regulating valves in the sealing lines to the CCW pump shafts 
would adjust to compensate for decreases in system pressure due to breaks. With both 
6,000 gpm standby HPSW pumps running, it is likely that the flow diversion resulting 
from all but the largest breaks would not prevent adequate sealing and cooling flow to 
CCW. If the event was a seismically induced break with a loss of all ac power, the 
standby pumps would not be able to start and flow diversion would deplete the EWST.  
However, a seismic event, in combination with a loss of all ac power, is beyond Oconee's 
design basis.  

The report is correct in stating that the HPSW pump discharge check valves, HPSW-2, 
5, and -8, perform a safety function and should be tested accordingly. The check valves 
must not leak significantly during a loss of all ac power (SBO) or they could adversely 
impact EWST inventory. Leakage during an event involving a loss of offsite power 
(emergency onsite power was available) would have no effect since the standby HPSW 
pumps would start on low EWST level and force flow through the check valve in the 
forward direction to pressurize the system. A PIP (0-094-0329) has been written that 
identifies the need to add these valves to the In-service Testing Program and to the 
Quality Standards Manual (QSM). However, it should be noted that these valves are 
indirectly tested every time that PT/0/A/250/38, "Elevated Water Storage Tank Drain 
Test," is performed. This test is run to ensure that the EWST inventory will supply the 
required loads during a 4 hour SBO. If the check valves in question were leaking 
significantly, the EWST would not pass this test.  
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The report is correct in stating that the rotameters which measure CCW pump sealing 
flow and motor cooling flow may not provide accurate indication. A PIP (0-094-0313) 
has been written to document the fact that a number of the rotameters were found to be 
reading high (offscale). This PIP will track the corrective action(s) for this problem to 
completion. The corrective action(s) will take into account the maintainability of the flow 
indication. It should be noted, however, that the CCW system operates continuously with 
at least two pumps in operation. If pump sealing and motor cooling flow were actually 
inadequate, it would adversely affect pump performance. This has not been the case to 
date.  

2. COMMUNICATION THAT HPSW WAS NOT CLASSIFIED, 
CONSTRUCTED, TESTED, OR MAINTAINED COMMENSURATE WITH 
ITS IMPORTANCE TO SAFETY WAS NOT TIMELY. ALSO, 
ENGINEERING CORRECTIVE ACTIONS WERE NOT OF SUFFICIENT 
SCOPE.  

The inspection report states that while Oconee's engineering organization recognized the 
safety significance of the HPSW System, this awareness had not yet been fully conveyed 
to the rest of the organization. HPSW performs several functions important to safety.  
It supports Emergency CCW siphon flow and CCW pump restart following a design basis 
LOCA. It also supports turbine-driven emergency feedwater pump operation during a 
4 hour station blackout event. A number of HPSW valves were designated as "active" 
during the 1980s and included in Oconee's In-service Testing (IST) program. Plant 
personnel familiar with and/or responsible for testing were, therefore, aware of the relative 
importance of the system and its components.  

More recently, the HPSW design basis document (DBD) was issued in September 1993 
and an update to the Oconee specific appendix to the QSM was issued in October 1993.  
The HPSW DBD and the QSM are 2 separate, formal mechanisms for communicating 
the functions and importance of HPSW. It was understood at the beginning of the DBD 
program that, as these documents were created, the roles performed by various systems 
would be clarified. During the creation of the recent update to the QSM, a significant 
amount of discussion focused on understanding the reason specific equipment was being 
added, the impact of this increased scope of equipment, and the communication of this 
information. Due to the relatively recent release dates of these documents, it is to be 
expected that some operations and maintenance personnel were not yet aware of the 
relative importance of the system and its components. The most recent additions of SSCs 
to the QSM are in the process of being reviewed by the station maintenance engineering 
teams for impact. As discussed in our January 12, 1994 conference call with the NRC, 
a plan for implementation of these changes will be developed by April 15, 1994.  

The inspection report states that the most recent draft revision to the QSM was of 
insufficient scope since it did not include the HPSW pumps or their discharge check 
valves. This statement is correct. A PIP (0-094-0329) has been written to update the 
QSM, the IST program and the HPSW DBD.  
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* The audit team recognized Oconee's efforts to resolve concerns associated with HPSW not 
being seismically qualified. This issue was evaluated as part of design study ONDS-327 
and further evaluated in response to PIPs 0-092-0084 and 0-093-0695. However, the 
inspection report goes on to state that Oconee's evaluation on the seismic adequacy of the 
HPSW System failed to consider the actuation of any of the system's fire deluge functions 
due to a seismic event. It is not clear that Oconee's licensing basis requires consideration 
of the potential actuation of the fire deluge functions during a seismic event. Duke has 
not been able to find any documentation of the intent of Duke Power design engineers 
and of the AEC (NRC) at the time Oconee was licensed. The changes occurring in the 
design criteria and codes at the time, especially the seismic design criteria, apparently, 
created some inconsistencies when the overall design is reviewed on a comprehensive basis.  
However, the original plant design was based on good judgement and sound engineering 
practices.  

The spurious actuation of the fire deluge functions of HPSW, due to a seismic event, can 
be postulated. If the event were a seismic event only, the full operation of the HPSW 
System would not adversely impact the safe shutdown of the plant. The two standby, 
6,000 gpm HPSW pumps would start as EWST level decreased to pre-set limits. HPSW 
would continue to provide its sealing and cooling function to the CCW pumps. The effect 
on Low Pressure Service Water (LPSW) pump NPSH would be negligible since the LPSW 
System would not be in its worst case configuration. If, instead of a seismic event alone, 
the event were a LOCA with loss of offsite power and concurrent seismic event which 
ruptured all the compressed air systems, then there would be an impact on LPSW pump 
NPSH. The effect of full HPSW flow has recently been incorporated into Revision 5 of 
engineering calculation OSC-2280, "LPSW NPSHA and Minimum Required Lake Level." 
The effect was to raise the required lake level 2 feet, from an elevation of approximately 
784 to an elevation of approximately 786. This new, minimum lake level is being 
incorporated into a revision to SLC 16.9.7.  

An evaluation was performed to determine the integrity of the HPSW System following 
a seismic event. Oconee recognizes that the HPSW System was not required to be 
designed and constructed to the seismic design criteria presented in Section 3.7 and 3.9 
of the Oconee FSAR. However, a significant amount of experience at power plants 
around the world indicates that piping systems designed to piping codes typically survive 
seismic events. This experience has been collected and documented under the auspices 
of EPRI in EPRI Report NP-5617, "Recommended Piping Seismic Adequacy Criteria 
Based on Performance During and After Earthquake", and also represents the bases for 
the SQUG program.  

As stated in the inspection report, Oconee's evaluation of the seismic adequacy of HPSW 
was based on the following 3 criteria: 

1. A system walkdown which qualitatively verified that all major piping and 
equipment in the system was adequately supported and/or anchored.  

2. A system walkdown which verified that no large pipes, which could undergo 
movement during a seismic event, were being restrained by small piping 
which could not move.  
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3. An evaluation which determined that any existing corrosion in the HPSW 
System did not threaten the structural integrity of the piping.  

The inspection report raised a concern with the conclusions drawn on the extent of 
corrosion in the HPSW System. The service water systems (including HPSW) undergo 
UT testing as part of the Service Water System Piping Corrosion Management Program.  
Data from this testing is collected and compared against initial screening criteria. That 
data which does not pass the initial screening criteria is evaluated by stress analysis 
engineers to determine if the stresses are within code allowables. In all cases, the wall 
thicknesses were found acceptable.  

A second concern raised by the inspection report was the scope of the walkdown itself.  
The report states that the walkdown only included that portion of the system from the 
HPSW water source to the CCW pumps. The scope of the walkdown was more extensive 
than stated in the report. It included the piping and equipment in the Turbine and 
Auxiliary Building (for instance, the HPSW piping to the HPI pump motor coolers was 
included)., While the walkdown did not include every pipe in the Turbine and Auxiliary 
Buildings, it did include a significant, representative sample so that conclusions could be 
drawn based on the criteria stated earlier.  

The inspection report raised a third concern with the threaded rod hangers on some of the 
HPSW piping at the CCW intake structure, their connection to the concrete, and the 
interval between these hangers. The hanger design described in the report is an 
acceptable support design used in seismically qualified piping systems installed in the 
Oconee construction time frame.  

We are currently evaluating several options to enhance the reliability of LPSW suction 
following a design basis accident involving a seismic event. One group of options includes 

'the installation of a safety grade sealing and cooling system for ECCW siphon flow and 
CCW pump restart following a seismic event. Upgrading portions of the existing CCW 
pumps is also under consideration as part of this group of options. A second group of 
options involves the installation of a separate, safety grade suction source for LPSW.  
Both groups of options eliminate the need for the current HPSW System to support 
ECCW siphon flow and CCW pump restart, in order to provide LPSW suction during 
a design basis accident involving a seismic event.  

3. WEAKNESSES IN MANAGEMENT CONTROLS TO ASSURE THE HPSW 
SYSTEM IS CAPABLE OF PERFORMING ITS FUNCTION DURING A 
STATION BLACKOUT (SBO).  

Oconee's SBO submittal takes credit for the EWST providing gravity flow cooling to 
certain loads for up to 4 hours. This capability is tested annually, using PT/O/A/250/38, 
"Elevated Water Storage Tank Drain Test." We recognize that the test procedure 
contains several weaknesses: 
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1. The calculation in the procedure for determining the capacity of the tank, 
in minutes, should use the minimum full level of 90,000 gallons, instead of 
the actual initial EWST level.  

2. Stricter controls should be placed on re-performing the test if the original 
test failed due to leakage of the check valves on the HPSW pump discharge.  

3. The procedure should direct the test performer to notify the operating 
manager when the calculated HPSW flow rate exceeds 375 gpm, not 500 
gpm. In addition, the procedure should provide guidance for the performer 
and the operating manager on actions to take should the results of the test 
fall outside the acceptance criteria.  

4. Clarification is needed of actions to be taken in the event of HPSW pump 
or jockey pump discharge check valve leakage or any other unacceptable 
leakage.  

A PIP (0-094-0307) has been written on these procedure weaknesses and the procedure 
will be revised. Past test procedures have been retrieved and the recorded data has been 
reviewed. This review indicated that the identified weaknesses do not change the 
conclusion arrived at upon completion of each test. None of the tests would have failed 
due to using 90,000 gallons in the calculation instead of the initial volume. None of the 
tests were re-performed due to check valve leakage.  

The inspection report specifically discussed the test performed on February 27, 1993 
which had an adjusted flow rate of 481.5 gpm (after accounting for HPI pump motor 
cooler flow); this did not meet the 240 minute acceptance criteria. The flow rate did not 
account for the 87 gpm going to the Instrument Air compressor, which would be 
automatically isolated following a loss of all ac power (481.5 - 87 = 394.5 gpm). The 
procedure was revised April 27, 1993 to account for this inventory loss. The inspection 
report states that even after accounting for this loss the test would still not have met the 
acceptance criteria. At the time of this test, functional checkout of the new Unit 3 
Breathing Air compressors was in progress. While it cannot be determined for certain, 
HPSW may have been valved in for the Breathing Air System and would have accounted 
for an additional 26 gpm. This would have further reduced the adjusted flow to 368.5 
gpm and allowed the test to meet its acceptance criteria.  

The inspection report states that five of the CCW seal water rotameters and all of the 
bearing cooling water flows were greater than the values used to calculate the four hour 
availability of the EWST. The report also states that the operator rounds sheets contain 
no upper limits for these flows. A PIP (0-094-0313) has been written to document the 
fact that a number of the rotameters were found to be reading high (offscale). However, 
test procedure PT/0/A/250/38 does not record or use the measured flow to the CCW 
pumps to verify the 4 hour availability of the EWST. Whatever the sealing and bearing 
cooling water flows are at the time of the test is reflected in the EWST level at the end 
of the test. There is no reason to expect these flowrates to vary significantly over time.  
The lines providing sealing water, for instance, contain pressure regulating valves which 
maintain the pressure, and the flowrate, constant. No additional value would be provided 
by adding an upper limit to the operator rounds sheets for these flows.  
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