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Duke Power Company JW HAMPTON 
Oeonee Nuclear Generation Department . Vice President 
P0. Box 1439 (803)885-3499 Office 
Seneca, SC 29679 (704)373-5222 FAx 

August 14, 1992 

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

Subject: Oconee Nuclear Site 
Docket Nos: 50-269, -270, -287 
NRC Generic Letter 88-20 
Individual Plant Examination Submittal 
Response to Request for Additional Information 

Dear Sir: 

By letter dated July 17, 1992, the NRC requested additional 
information concerning Oconee's November 30, 1990 submittal in 
response to Generic Letter 88-20.  

Attached please find Oconee's response regarding the twelve 
additional items identified in your July 17, 1992 letter.  

Very truly yours, 

J. W. Hampton 

cc: Mr. S. D. Ebneter, Regional Administrator 
U. S. Nuclear Regulatory Commission, Region II 
101 Marietta Street, NW Suite 2900 
Atlanta, GA . 30323 

Mr. L. A. Wiens, Project Manager 
Office of Nuclear Reactor Regulation 
U. S. Nuclear Regulatory Commission 
One White Flint North, Mail Stop 9H3 
Washington., DC 20555 

Mr. P. E. Harmon 
Senior Resident Inspector 
Oconee Nuclear Site 
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Oconee IPE 
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Ouestion 1 

Please briefly describe how the recovery time was analyzed for the air operated valves 
that belong to the Emergency Feedwater System.  

Response 

This question is referring to a concern that, during an event that causes a loss of 
instrument air, the upper surge tanks could drain to the hotwell as a result of valve C176 
or C187 failing open (see Figure A.7-1 in the Oconee PRA). This event is no longer a 
concern because valve C187 now fails closed, and is normally closed, and manual valve 
C175 (in series with valve C176) is kept closed. The position of valve C175 is checked 
on a quarterly basis. (See page 3-3 in the Oconee IPE submittal document).  

Ouestion 2 

What is the percentage of the time that the plant was operating with the primary side 
PORV block valve in a closed position? Please briefly discuss how sensitive is this 
parameter to the overall core damage frequency.  

Response 

For the PRA, the PORV block valve was assumed to be closed 20% of the time the 
reactor was at power. This value was originally chosen based on engineering judgement 
following discussions with station engineering and operations personnel. Plant 
operations personnel now feel the PORV is available approximately 99% of the time.  

The percentage of time the plant operates with the block valve closed has no identifiable 
effect on the core melt results. In fact, this event was not found in any cut set above the 
1E-08 cutoff frequency. No credit is taken for the PORV relief path in the ATWS 
analysis. Additionally, the PORV is not required for feed and bleed cooling because the 
HPI pumps at Oconee can provide sufficient heat removal by pumping against the safety 
relief valves. Based on these facts, the PORV relief path and the fact that some times the 
block valve is closed were not found to be important to risk. This conclusion was also 
relayed in Duke's response to NRC GL 90-06.  

Onestion 3 

Please provide the zone-specific details with respect to room cooling for the E breakers 
of all three units. Please provide a summary of the IPE's results for the loss of switchgear 
room cooling event (as an initiating event) for each of the units.  
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Response 

The E breakers at Oconee are located in the blockhouse, which has no forced cooling 
system. This area is open to outside air and the temperature rise in the E breakers is 
limited due to the natural circulation of air from outside. Switchgears are located in 
either the turbine building or in the blockhouse so there is no HVAC system associated 
with the switchgear. Since the breakers and the switchgear are not cooled by forced 
cooling, no room heatup calculations have been done by Duke in support of the Oconee 
PRA. No problems associated with overheating of breakers or switchgear as the result of 
ventilation failures were found in a search of Oconee operating experience; therefore this 
is not considered a credible initiating event with characteristics different from those 
considered in the transient initiator category.  

Ouestion 4 

Please provide a brief discussion related to the treatment of the low pressurizer pressure 
signal as an initiating event.  

Response 

This initiating event is no longer treated as a separate initiating event for Oconee.  
Instead, it is subsumed by other events. At Oconee, the RCS pressure signal, which 
controls the pressurizer heaters, pressurizer sprays, and the pressurizer PORV, is 
measured on the hot leg. Also, separate instrumentation with separate hot leg taps 
provides RCS pressure input to the reactor protection system logic and safety, injection 
logic. If the RCS pressure signal controlling the pressurizer heaters failed low, the 
heaters would energize and pressurize the RCS until a reactor trip would occur on high 
RCS pressure. If the operators recognize the problem and deenergize the heaters, the 
conditions following the trip would be very similar to those of any reactor trip. This 
sequence would be part of the frequency of the T1 event, reactor/turbine trip. If the 
operators fail to take corrective action, the pressurizer heaters would continue to 
pressurize the RCS until a safety valve would begin to relieve pressure. If the safety 
valve cycles, the pressurizer level will drop to the point that the heaters will trip on low 
pressurizer level. Again, this is very similar to a reactor trip. If the safety valve should 
stick open, the RCS pressure will drop to the point that safety injection will be actuated 
by low RCS pressure. This scenario is similar to the challenges caused by the T8 event, 
spurious actuation of safeguards equipment. The T1 and T8 event frequencies were 
developed from actual Oconee and industry data so that if the low RCS pressure signal 
were a significant contributor to either of these events, it would be included in the values 
used for Oconee.  
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Onestion 5 

Please provide a summary of the peer review findings made by the in-house engineering 
group related to the PRA/IPE analysis and activities and their dispositioning into the final 
IPE.  

Response 

The PRA was reviewed by independent reviewers from the Oconee site. These reviewers 
utilized their knowledge of the present operating plant to provide feedback concerning 
the information provided in the PRA reports related to their area of expertise. For 
example, the operations personnel reviewed the human factors sections and provided 
feedback on the timing of the required actions, the training and knowledge of the crews, 
and the clarity of the procedures for the action considered. Comments were generally 
provided as marked up copies of the PRA and IPE reports. The independent review of 
the PRA report was coordinated through a single person in the PRA group and all 
comments are retained in the PRA group files. The comments from the independent 
reviewers were resolved by the analyst coordinating the review.  

Some of the major comments included: 

Operator Actions To Throttle EFW Flow To Prevent Pump Runout 
A modification had been proposed to the EFW system which would preclude the 
need for operators to manually throttle EFW flow to prevent pump runout. The 
PRA team had included this modification as part of the EFW model. During the 
independent review, it was pointed out that because of several problems 
associated with this modification, it was cancelled. The EFW models were 
revised to include the operator action to throttle EFW flow to prevent pump 
runout.  

* High Winds Capability Of The West Penetration Room Exterior Wall 
Failure of the west penetration room exterior walls at Oconee was assumed to 
cause failure of the high pressure injection lines and component cooling lines 
which pass through the room. This would result in a RCP seal LOCA. The PRA 
team had initially assumed that the west penetration room wall would fail if 
exposed to winds of 100 mph. The site engineering group provided calculations 
to show that the wall could actually withstand wind speeds up to 200 mph. This 
new information was used in the final PRA analysis of tornado events.  

* Reliability Of The Portable Pump Action 
The buried Unit 2 CCW piping is the suction source for several of the SSF 
pumps. If a Turbine Building flood occurs and drains the Unit 2 CCW piping, a 
portable pumping system can be used to replenish the buried CCW piping with 
lake water from the intake canal. Comments from the independent reviewers 
indicated that this action is proceduralized and is practiced yearly. As a result of 
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this comment, the operator action to refill the CCW piping was changed to a 
more reliable value.  

System Model Details 
Many comments were received from the independent reviewers concerning the 
details of the system models. These comments generally stemmed from the plant 
personnel's knowledge of changes in the way equipment was operated at Oconee.  
These comments were incorporated into the final report, however none of these 
comments resulted in significant changes in the PRA results.  

Ouestion 6 

Please provide additional information about how the NSAC PRA HRA was used in the 
HRA for the IPE submittal. Specifically, please address how the human actions identified 
in the NSAC PRA were used in the IPE analysis, how HRA methods used in the NSAC 
PRA were or were not used and rationale as to why they were or were not used. Also, 
please identify any human actions not common to both PRAs.  

Response 

Although the NSAC 60 PRA was the starting point of the present Oconee IPE human 
reliability analysis, many significant changes were incorporated in the IPE models.  
These changes came about because of two reasons. First, there have been changes in the 
plant and in the PRA models. This caused the addition of some events and the deletion 
of others. Second, Duke Power decided to take advantage of the EPRI HCR 
development by participating in this program. In fact, some of the data which was used 
to validate the HCR curves was collected from Oconee simulator exercises. Therefore, it 
was decided to utilize the HCR methodology for some of the human error analysis in the 
ongoing Duke PRA updates and the Subsequent IPE analysis.  

The human actions not common to both NSAC 60 and the Oconee IPE can be grouped 
into three categories: 

* There were changes in the way an event was represented. For example, a failure 
to enter high pressure recirculation in NSAC 60 is quantified as two different 
events during a 2 hour and a 12 hour time frame. In the new Oconee PRA, a 
single event for a failure to enter high pressure recirculation is used for all 
situations.  

* There were events that were developed as a result of changes to the models. An 
example of this is modeled event HLPl516REC which models a recovery of a 
failure of HPI valves HP-24 and HP-25. The strategy to recover a failure of these 
valves, and this modelling, is new. Another example is the recovery of the 
previously unmodeled common cause failure of breakers N1 and N2 to open.  
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There were events that were developed or deleted as a result of plant 
modifications. An example of this is the deletion of an event to recover a closure 
of valve LPSW 108 (event RESW108). The plant has been modified so that a 
transfer of this valve is no longer as important, and so the recovery is not used.  
Modifications of the instrument air system have also reduced the number of 
recoveries required for that system.  

Onestion 7 

In answer to a previous question, Oconee staff indicated that PSFs were inherent in the 
HCR method. Please provide additional information about qualitative information used 
in the development of the HEPs and what qualitative insights were gained from 
performing the HRA for the IPE analysis.  

Response 

Many qualitative inputs were used in the quantification of human error probabilities for 
the Oconee IPE analysis. This information varied somewhat from event to event. Some 
examples of this information include 

* The degree to which an action is covered in training.  
* The degree to which an action is proceduralized.  
* The degree to which there may be conflicting priorities during sequences 

involving the action.  
* The ease of recognition of the compelling signal.  
* The degree of awareness that the action would need to be taken.  
* The time required to recognize and execute the action.  
* The time expected to be available to complete the action.  

This qualitative information is similar to that which is commonly modeled with 
performance shaping factors. Actual information considered for each of the modeled 
actions is discussed in Chapter 5 of the PRA report. Section 5.2.2 and section 5.2.3 of 
the ONS PRA report describe the consideration of training and procedures. Section 5.2.4 
discusses maintenance and surveillance considerations important for latent human errors.  

Many insights were gained from the human reliability analysis and are discussed in 
various sections of the PRA report. However, there is no one section which compiles all 
the HRA insights. Insights associated with human actions related to specific sequences 
and systems are discussed in the appropriate PRA sections. For example, insights related 
to the flood analysis are discussed in section 3.3.5., and steam generator tube rupture 
insights are discussed in section 2.4.5. Also, human reliability events associated with 
modeled systems are discussed in each system appendix and insights related to overall 
core damage frequency are discussed in section 8.1.3.  
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An insight from the human reliability analysis not discussed in the PRA report relates to 
the operator action for high pressure recirculation (HPR). For the small break LOCA 
event there has been considerable dialogue with the Oconee site personnel on the 
importance of operator action for HPR. Initial discussions with the operators lead to the 
conclusion that there was some confusion on the need to establish HPR for small break 
LOCAs. Therefore, a human error value of IE-2 was used for the operator action to 
initiate HPR, instead of an otherwise number in the IE-03 range. Accordingly, this event 
became the most important failure mode of the HPR function for small break LOCA 
event. It is now believed that the emphasis subsequently placed on this operator action 
has improved the operator reliability of this action.  

Insights obtained from the human reliability analysis are also discussed in the IPE report.  
The procedural enhancements discussed in sections 3, 4 and 6 of the IPE submittal reflect 
qualitative insights associated with performing the HRA analysis for the IPE. A brief 
description of some procedure changes is provided on page 6-1 of the IPE report.  

In addition to procedure changes, HRA insights from the PRA have been utilized for 
improvements in training with regard to important accident sequences, severe accident 
behavior and PRA methodology and its uses. An example of this is risk based simulator 
training which is conducted at Oconee as a part of operator requalification training. The 
PRA analyst responsible for the Oconee PRA human reliability analysis helped to 
develop a simulator training module which focuses on operator actions which are 
important to the PRA results. This training has provided several insights concerning 
operator performance. An example of an insight gained from this effort is that procedures 
were discovered to be unclear about how to align to the piggyback mode for high 
pressure recirculation when valves from the BWST (HP24 and HP25) were failed closed.  
As a result of this insight, the Operations Management Procedure (OMP) 2.1 now 
contains guidance on aligning to the piggyback ("high pressure recirculation") mode if 
HP24 and HP 25 fail. OMP 2.1 contains actions which operators are required to 
memorize.  

Another example of improvements in training resulting from insights of the HRA is a 
training program provided for the decision makers in the TSC, OSC, and EOF. In an 
effort to improve the technical competence of these personnel in relevant aspects of 
severe accidents, a focused training program was begun in 1991 on a trial basis. The 
training sessions were of 4-6 hours duration and covered the following major topics: 

* Core damage progression 
* Containment behavior during a degraded core accident 
* Fission product release and environmental consequences 
* Important sequences identified by the PRA 
* Potential mitigation strategies for important sequences 

In 1991 approximately 100 Duke personnel from among technical, management, and 
licensed categories attended this training.  
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In summary, Duke Power has attempted to use insights gained from the Oconee IPE 
human reliability assessment to improve the safety of Oconee. These improvements 
include both procedure enhancements and training enhancements. We believe this 
process has fully met the objectives of GL 88-20.  

Onestion 8 

With regard to your response to Question 7: 

a) How does the containment capacity analysis of Appx G of the OPRA report account 
for failure of the elastomer seals? The Vm factor of 0.1 appears to be utilized to 
account for unanalyzed structural failures.  

b) Are any thermal analyses used to evaluate the failure potential for double barrier 
elastomer seal performance under containment atmospheric temperatures 
representative of DCH events? If so, describe them.  

Response 

a) The seal material used in the hatches at Oconee (personnel air locks and equipment 
hatch) is of the EPDM (Ethylene Propylene) type. These seals have been qualified to, 
a temperature of 286 degrees Fahrenheit, a pressure of 55 psig, and a total dose of 
6EO7 rads. Data available in various NUREGs, e.g. NUREG-1037 and NUREG/CR
5806, provide some insight into the seal life as a function of temperature. The data ( 
Figure 3.5 of NUREG/CR-5806) indicates that EPDM seals would survive for tens of 
hours at temperatures less than 350 0 F. A review of the containment temperature as 
predicted by a MAAP analysis for a dry cavity sequence showed the containment 
temperature to be less than 350 0 F for the duration of the sequence. Seal degradation 
should not be a problem at the temperatures predicted by MAAP. The possible impact 
of temperatures high enough to result in seal degradation is addressed as follows.  

The personnel air locks have two doors, one interior and one exterior to the 
containment building. Should the seal on the inner door fail, the outer door is sealed 
with two O-rings. The inner O-ring must fail before the outer ring becomes exposed 
to the gases within the air lock chamber. Given that the air lock will be a dead-ended 
region with limited flow into the chamber the heat loss out of the air lock is judged to 
be adequate to prevent failure of the two seals at the outer door. In the event that all 
of the seals are compromised, a leak area with an equivalent diameter of about 5.5 
inches could result with the clearances expected to exist around the hatches.  

The equipment hatch is a single door located inside of the reactor building. The hatch 
is sealed using two concentric 0-ring seals. Only the outer seal is exposed to the 
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containment atmosphere. The equipment hatch is large enough that gross seal failure 
could result in a leak area with an equivalent diameter of about 9.5 inches with the 
clearances expected to exist around the hatch.  

For the late containment failure release categories, catastrophic failure of the 
containment is assumed to occur 10% of the time. Therefore, seal failure does not 
result in a fission product release category ( late catastrophic or benign containment 
failure) not included in the analysis.  

b) No thermal analyses have been conducted to evaluate the potential for failure of the 
elastomer seals from a DCH event. The geometry of the Oconee cavity makes it very 
likely that only small quantities of the core material would escape the cavity during a 
HPME event. Therefore, the frequency of DCH events is expected to be low.  
Additionally, the DCH event is included in the CET as a contributor to the early 
containment failure probability. All early failures are assumed to result in a 
catastrophic, large hole, failure of the containment. As stated previously, a complete 
loss of all the seal material from the equipment hatch could result in a leakage area 
with an equivalent diameter of around 9.5 inches, similar to a catastrophic failure Of 
the containment.  

Figure 1 gives the temperature profile, in the containment for a DCH case, calculated 
using MAAP. The temperature of the containment atmosphere is high enough to 
promote seal degradation, though the times at the elevated temperature are not long 
compared to the seal life times from Figure 3.5 of NUREG/CR-5806. The extent of 
the degradation and the time frame. over which it might occur are uncertain because of 
the complexities of calculating the heat transfer to the seals.  

Seal failure during a DCH event would not result in a fission product release category 
(early catastrophic containment failure) not already included in the analysis.  

Onestion 9 

Please specify what specific revision(s) of the MAAP-3.OB code was used for the OPRA.  
Please address the Gabor Kenton & Associates report prepared for EPRI ("Recommended 
Sensitivity Analyses for an Individual Plant Examination using MAAP-3.OB). In particular 
with respect to Appendix A of the report, please indicate for each of the 78 indicated 
parameters: 

a) If you used the recommended value(s) 
b) If you used a value(s) other than the recommended value(s) and the basis for your 

choice; or 
c) If you did not perform the sensitivity study indicated and your resons for omitting 

the recommended analyses.  
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Response 

The version of MAAP used in the Oconee PRA was 3.0B Rev. 11. Duke Power has 
followed the upgrade of MAAP from Rev. 11 to Rev. 18 (current release), and the list of 
changes to the code are very extensive. However, Duke's method of testing changes is to 
rerun the identical input decks to determine if any of the results and conclusions affecting 
the CET quantification are different. The Oconee input decks were rerun with later 
versions of MAAP (including 3.0B Rev. 17) for other projects and the results indicated 
that there was no change in the conclusions.  

At the time the Oconee PRA was being carried out, the GKA report did not exist. The 
analysis that Duke Power used at the time was based on our experience in using MAAP 
over the previous 6-8 years and on discussions with FAI (and later GKA) on parameter 
sensitivity. When the draft GKA report was received by Duke Power, a screening 
assessment was done and no further studies were considered necessary.  

We have now done a comparison of the Oconee Rev. 11 Model parameters against the 78 
parameters listed in the GKA report. It was found that 42 parmeters had the GKA/FAI 
recommended value. The remaining parameters fell into one of the following categories: 

* Value was consistent with 1989 version of the FAI user's guide but a new value is 
recommended in the current user's guide, the parameter was deleted in later 
versions of MAAP, or the parameter did not exist in MAAP Rev. 11. No 
sensitivity study was recommended in the GKA report (18 parameters, see Table 
1).  

* GKA report suggested varying the parameter value to test sensitivity and Duke 
Power has performed earlier studies to vary this parameter to test the effects 
(12 parameters, see Table 2).  

* GKA report suggested varying the parameter value to test sensitivity, and Duke 
Power has not done any work to test this parameter because of the plant specific 
information or the parameter is not important for the IPE analysis 
(6 parameters, see Table 3).  

Duke Power has been using MAAP for over 6 years and our experience base, along with 
work with FAI/GKA, has led to a good understanding of the ways in which the code 
should and should not be used. Although the Oconee IPE work did use results from the 
MAAP code, it was not the only source of information used. As stated above, Duke 
evaluated the information in the GKA report but did not see the need to specifically 
document differences (see page 1-4 of the GKA report, " ...we (GKA) have aimed at 
developing recommendations that are intended to satisfy IPE requirements ... for plants 
which have little or no existing severe accident analysis. In the end, however, each utility 
should individually decide: the level of detail needed in their IPE; the degree to which 
previous analyses can be used ...; the need to consider highly plant-specific phenomena not 
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treated here; and the degree to which highly uncertain phenomena should be treated 
quantitatively using deterministic calculations, treated qualitatively using engineering 
judgement, or left for future work.").  

10



TABLE 1 

MODEL Parameter 1989 FAI Value GKA Value 
10 -- Frac. of S/G tubes 0.2 0.3 
carrying "out" flows in the 
hot leg nat. circ. model 

15 thru 19 -- Drag coeff. of 100.0 Not Used 
rising plume during burns in 
containment compartments 

22 -- Sparged pool void frac. 1.0 1.35 
coeff.  

40 -- Ratio of airborne 3.0 8.0 
aerosol mass to mass which 
leaves you in steady-state 
41 -- Decon. factor 10.0 Not Used 
associated with passage 
through I meter of water 
46 -- Temp. at which clad 2100.0 1200.0 
fails if not already ruptured 

55 -- Void frac. below which 0.1 Not Used 
a core node is assumed 
blocked.  
57 -- Cross-flow friction -0.25 0.25 
coeff. in core natural circ.  
model. Use of negative 
number disables the full 
"remix" model.  
66 -- Froude number used for 0.2 0.4 
counter-current draining of 
pressurizer.  

70 Did Not Exist Not Used 
72 -- Steam mole fraction to Did Not Exist 0.75 
inert H2-air-water mixture 
75 -- Coeff. used to compute Did Not Exist 0.115 
counter-current gas flowrates 
in hot leg.  

76 -- Multiplier for primary Did Not Exist 1.0 
system condensation heat 
transfer coeff. during reflux 
cooling.  
77 -- Oxidation fraction Did Not Exist Not used with 
above which Te is released recommended setting of 
in-vessel. FPRAT 
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TABLE 2 

Model Parameter Description of Work Done 
4 -- Containment failure The Oconee PRA modelled both catastrophic and benign 
area. containment failure modes by adjusting this Parameter.  

Also, a study was performed to show the effect of different 
containment hole sizes on the fission product release 
fractions. This study was used to determine the break 

____________________ oint between a small and large isolation failure.  
14 -- Frac. of entrained A sensitivity study was done for Oconee in which the 
corium mass which takes amount of debris entrained into the containment was 
part in DCH adjusted between 0.25 and 1.0 to show the effects of 

MAAP's DCH model on an Oconee type containment. The 
general conclusion was that there was no amount of 
entrained corium (using the MAAP DCH model) that 
produced a pressure transient beyond the capacity of the 
Oconee containment 

31 -- Number to represent Evaluation of Oconee's cavity design during the 
difficulty (> 1) or ease (< preparation of the PRA report, showed that the cavity 
1) for debris to get out of geometry would not allow debris to enter the B (lower) 
cavity. compartment of containment for most sequences. This 

value was set to a high number for most PRA sequences.  
33 -- Coeff. used in critical There was no sensitivity study done specifically for Oconee 
heat flux formula for on this parameter. However, some MAAP runs were done 
calculating debris in support of the McGuire PRA CET quantification. These 
coolablitiy MAAP runs showed that debris coolability was not 

sensitive to small changes in this parameter. Parameter 
value needed to be changed by an order of magnitude 
before changes in debris coolability was observed.  

35 -- Discharge coeff. for For the Oconne PRA, the equivalent diameter was used to 
primary system breaks model LOCAs (mainly due to the seal LOCA req. of a 

specific gpm break flow). Therefore, this value was set to 
1.0. Later analysis of the MIST results showed that a 
value of 0.7 would allow MAAP to better follow the MIST 

________________LOCA blowdown trend.  

54 -- Return flow path for Analysis of the Oconee core internal design showed that 
in-vessel natural there was not significant flow area in the baffel region 
circulation. around the core. Therefore, this value was set to 0for 

Oconee. Although GKA indicated that H2 production 
could be affected by this value, Duke studies have shown 
that H2 production is sensitive to many parameters and is 

______________________most closely tied to the core blockage model.  

59 -- Void frac. in primary At the time of the Oconee PRA, the FAI recommended 
system above which the value of 0.6 was used. GKA has indicated that a value of 
phases separate. 0.02 was observed in the MIST testing. However, there is 

no version of MAAP that will allow a value in that rane.  
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TABLE 2 

67 -- Core blockage model Duke has performed various sensitivity studies concerning 
the core blockage model and all PRA runs are done with 
the core blockage model turned off, which maximni zes the 
hydrogen generation.  

73 -- Offset hydrogen mole This parameter did not exist in Rev. 11 of MAAP.  
frac. used to account for However, later runs for McGuire and Catawba (using later 
burns versions of MAAP) have used this parameter in a similar 

burns h beneo n giin ore 

6 / 71 -- Autoignition Duke has adjusted this value in both directions to prevent 
temperature for H2 (was and cause H2 burs in the absence of an ignition source. In 
parameter number 6 in rev. general, the PRA runs were made with this parameter set 
11) to a very high value to prevent all H2 burns in order to 

access the maximum H2 concentration that would be 
available in the containment.  

78 -- Multiplier on vapor This parameter did not exist in Rev. 11 of MAAP. Some 
pressure used for CsI and sensitivity studies were done during the Oconee PRA using 
CsOH revaporizations. parameter 43 which also effects the vapor pressure of CsI 

and CsOH to change the amount of revaporization. The 
results of the MAAP runs were varied with no firm 
conclusions about using parameter 43 to affect 
revaporization. Additional sources of information were 
used in quantifying revaporization release fractions.  
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TABLE 3 

Model Parameter Description of Work Done 
3 -- Time to fail vessel GKA report indicates that sensitivity studies for this 
penetration welds. parameter are mainly looking at debris distribution.  

Analysis of Oconee's cavity indicates that debris dispersal 
will be very limited in most sequences. We do not have 
any direct input for "time to lower head failure" in the 

______________________Level 2 success trees.  

13 -- Entrainment of As indicated in the GKA report, most plants do not have a 
corium from C to B or C to direct flow path for entrainment of debris into the "A" 
A compartment (upper containment). Analysis of the Oconee 

containment and cavity area showed that entrainment of 
____________________corium will be into "B" compartment (lower containment).  

45 -- Frac. of perfect At the time of the Oconee PRA, the MIST results were not 
condnesation of steam available to influence this parameter. However, this 
entering downcomer parameter effects sequences that have injection into the 

vessel and most of the risk significant sequences do not 
have inject available.  

60 -- Temp. of H2 jet This parameter would effect sequences in which large 
entering non-inerted amounts of H2 are produced and released into a de-inerted 
compartment which will environment. The risk significant PRA sequences, which 
cause local burn have large amounts of H2 produced, have an inerted 

containment and therefore a local bum would not be 
expected.  

65 -- Frac. of original core The Oconee PRA used the FAL recommended value for 
mass below which the this parameter. GKA has indicated that changes to this 
remaining core is dumped value could effect revaporization from the primary system.  
into the cavity For the CET endpoints which have revaporization, MAAP 

was not the only source of information used to quantify 
those releases (see note on parameter 78 in previous table).  

74 -- Flame flux multiplier This parameter did not exist in Rev. 11 of MAAP.  
for bum completeness However, the Oconee PRA did not rely on the burn models 

s in MAAP for the CET quantification.  
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Onestion 10 

With regard to your response to question 10 - please specifically state how the likelihood 
of a random ignition occurring is tied to the availability of power.  

Response 

A random spark is assumed to have a likelihood of occurrence of 0.9 if power is available 
and 0.01 if power is not available. The quantification of basic event NOSPARK and other 
similar basic events, described in Section 6.2.4.3 of the PRA report, provides this 
information.  

Ouestion 11 

In the OPRA containment event tree quantification sections some of the hydrogen 
overpressure event descriptions reference section 6.2.4.4 of the OPRA. Still other event 
descriptions reference sections of the OPRA from 6.2.4.4 to 6.2.4.63. The Rev. 1 OPRA 
which we are using does not have sections 6.2.4.4 through 6.2.4.63, nor does the index 
indicate that said sections exist. Please provide the information omitted in order that we 
may have an accurate understanding of the basis for the quantification of many of the 
important specific events.  

Response 

The references to Sections 6.2.4.4 through 6.2.4.63 are in error. These numbers are left 
over from early drafts of the report that had a unique section number for each basic event 
description. The basic event descriptions are all contained in Section 6.2.4.3 in the final 
report. These sections are not missing from your copy of the report, it is just that the 
section numbers are no longer being used.  

Ouestion 12 

You have dismissed the potential for hydrogen pocketing and detonation as insignificant 
contributors to the containment failure probability and therefore did not include them in 
the CET. Your general basis for this assessment is the "openness" of the containment 
interior design. Please substantiate your perceptions by providing information requested 
in NUREG-1335 (Section 2.2.2.1 ), i.e., accurate but simple representations of the 
containment showing the Instrument Tunnel, Reactor Cavity compartment, Loop 
compartment(s), Annular compartment(s) and Upper compartment with specific 
identification of potential reactor release points and vent paths indicated. Estimates of 
compartment free volumes and vent path flow areas should also be provided. Please 
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specifically address how this information supports your assessment of a very low 
probability (negligible) of local H2 pocketing and detonation.  

Response 

Figures 6.2-8 through 6.2-11 and 6.3-2 of the PRA report give the simplified drawings of 
the Oconee containment building and the reactor cavity. Copies of these drawings are 
included as part of this response. Additionally, a number of general arrangement drawings 
of the Oconee Unit 3 reactor building are included. These drawings show the containment 
structure and locations of major pieces of equipment. Miscellaneous equipment such as 
support system piping and cable trays are not included on these drawings. Their routings 
are included in separate drawing series.  

NUREG/CR-4803 investigated the potential for local detonations of hydrogen in the 
Bellefonte Nuclear Plant. Bellefonte, like Oconee, is a B&W NSSS plant with a large dry 
containment. The NUREG analysis concluded that only one volume within the 
containment presented the conditions in which DDT may occur. This volume was a tunnel 
between the steam generators. The Oconee design is more open than the Bellefonte 
design so that this volume does not exist in the Oconee reactor building. In the Bellefonte 
analysis it was also concluded that a DDT occurring in this volume was not likely to 
propagate to any adjacent volumes. For these reasons the likelihood of a DDT that could 
result in a significant challenge to the Oconee containment was considered to be 
insignificant.  

The following table summarizes some other information requested.  

Total Containment Volume -l.9E06 ft3 

Lower Containment Volume (below the operating -143.0E03 ft3 

floor and inside the D-rings) 

Annular Region Volume (below the operating floor -430.9E03 ft3 

and outside the D-rings) 

Upper Containment (above the operating floor) -1.3E06 ft3 

RV Cavity Volume -6865 ft3 

RV Cavity Floor Area -203 ft2 

Total Flow Area From Cavity to the Lower -30 ft2 

Containment 
Estimated Flow Area From Lower Compartment to -1000 ft2 

the Annular Compartment ____________ 
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