Summary and Critique of NRC Engineering Inspection Report on ENVY Uprate

By Sally Shaw and Bart Bales, PE, MSME

 SEQ CHAPTER \h \r 1The following is a summary of safety concerns identified in the NRC inspection report for the Vermont Yankee Nuclear Power Station that was released on approximately December 2. The NRC rates these safety violations "of very low safety significance". We do not agree. Even taken singly, we consider them to be serious violations. In combination, they appear to add up to systemic flaws in operational integrity and emergency response, even under current operating conditions. We have concerns both about the issues raised in the report and about the limitations and narrow scope of the report. We wonder how to ensure the NRC's or the licensee's accountability for these failings?

I. 
Scope of the Report

The Scope of this Inspection Report is not acceptable.

1.    
With the exception of simple visual walkdown inspections, the report appears to have only reviewed past reporting and documents provided by the licensee.  There was no independent testing reported or apparently undertaken to assess the material condition or operability of systems and system components.

2. 
The limited visual inspections identified conditions which were different than those reported in the official documentation.

3. 
In the review of this plant’s status for a 20% increase in power output, we reiterate our previously stated position and the request made by legislators and local officials in VT and MA: A comprehensive safety assessment of the type and methodology utilized for the Maine Yankee reactor should be required for the Entergy Vermont Yankee Power Station.    The level of reporting provided in the engineering assessment is unacceptable.

II.  
Timing of the Inspection Report’s Release

Public access to the results of the report has been unacceptably delayed.

1. 
We understand that the team inspection process was conducted from August 9 through September 3 of 2004, but that the report was only made public on or about December 2, 2004.    

2. 
We also understand that the filing of contentions for intervention (technical, documentable concerns) on the uprate was required to be completed in the same August/September timeframe, prior to the completion of inspection report.   Requiring filing of contentions prior to the release of the inspection report denied those intervening with information relevant to their efforts.  

3. 
During the fall of 2004, the NRC moved to suspend the operation of the ADAMS database which is designed to provide public access to public documentation and information on nuclear power stations.  This action deprived both intervenors and the general public of pertinent information on the reactor's compliance history and systemic issues.

4. 
The Atomic Safety and Licensing Board ruled on which contentions would be subject to a hearing prior to the release of the inspection report. Again, this denied the intervenors and the general public vital information.

5. 
A November public exit meeting was scheduled for the uprate. Due to concerns about large public attendance, that meeting was canceled by the NRC.   Note that the inspection report was NOT  released prior to this scheduled meeting.  An exit meeting at that time did not give the public the benefit of the findings of this report. 

6. 
According to the just released inspection report (~12/2/04), the Licensee, Entergy Vermont Yankee was provided with a final closeout discussion on the inspection via teleconference on November 23, 2004.    This meeting appears to have replaced the public exit meeting scheduled for November 9.   Conduction of a private meeting involving many of the concerned parties, but excluding intervenors and the public so soon after the cancellation of the scheduled public meeting raises the appearance of potential avoidance of open meetings and public accountability. 

7. 
Pressure from Vermont and other public officials and other entities led the NRC to schedule a public meeting scheduled for Thursday, December 16 at 6 PM at the Brattleboro High School in Brattleboro, Vermont. 

Release of the report only two weeks before the public meeting limits the public’s ability to respond.

Furthermore, we are concerned to learn that public comments made at the meeting, which is hosted by the Vermont State Nuclear Advisory Panel (VSNAP), will NOT be included in the official NRC record on the uprate.

8. 
The recently released inspection report indicates that there are “topics that are within the scope of the NRC’s power uprate review ...which will require submittal of additional information to the NRC’s technical staff.”

The above suggests that added issues with regard to the uprate of the station, rather than its status with regard to current operation, have not been addressed in the current report. The report is therefore incomplete, as it does not meet the primary function for which it was demanded - to assess the technical feasibility and safety of the uprate which has been proposed, and as a legitimate document on which intervenors may base contentions.

By not providing full analysis of the systems reviewed under uprated conditions, the NRC has denied the public information pertinent to their ability to participate meaningfully in the current public uprate meeting and ongoing regulatory process.

II. 
Response to Issues Raised in the Report

In the limited review provided, a number of issues were identified that we consider very serious. We are greatly concerned that the issues identified would be considered “green” and are “non-cited violations” and have “very low safety significance” to the NRC. 

Summary of NRC Findings:

1. 
Insufficient analysis or verification of back-up power availability from the Vernon Hydroelectric Station for the nuclear power station in the event of a grid failure. 

· The licensee credits the Vernon Hydroelctric Station as its alternate AC source and claims it is available to respond to a station blackout within 10 minutes.

· However, if a grid collapse occurs, the Vernon Hydro Station would trip offline and have to be restarted.

· To be used as a backup in the event of a grid failure, the Vernon Hydro Station would have to be restarted and run independently of the grid.

· The operation of the circuit breakers necessary to isolate the Vernon Hydro Station from the rest of the grid is not under the control of Entergy or of the Vernon Station, but under the control of the regional grid operator.

· According to the regional grid operator, no procedures or communication protocols had been set up to deal with a station blackout at VT Yankee.

Comment: Thus, there has been no assurance, even under current operations, that a back-up power source can be brought on line in adequate time to avoid operational or safety issues at the Vernon reactor. Insufficient attention to details relating to safe operation under abnormal conditions--just as at Three Mile Island.

2. 
No analysis or procedures for verifying the availability or operability of alternate power (Keene power line) in the event of a transformer failure. Insufficient attention to details relating to safe operation under abnormal conditions.

Comment: (Same as above) There has been no assurance, even under current operations, that a back-up power source can be brought on line in adequate time to avoid operational or safety issues at the Vernon reactor. Insufficient attention to details relating to safe operation under abnormal conditions.

3. 
Improper analytic procedures in determining whether electrical equipment would work properly in the event of degraded voltage conditions.

Comment:   Flawed analytic approach. Insufficient attention to details relating to safe operation under abnormal conditions.

4. 
Controls of an important component, pressure control valve, serving the Reactor Core Isolation Cooling System are not configured properly.   In the event of a power failure, these controls will not operate and the valve will fail in the open position.  

Comment:
Note the interaction between all of the above areas.  Potential lack of back-up power can result in VY station power loss.   Loss of power will result in non-operation of control valve.  Voltage variations could occur during such events which could result in non-operation of equipment. Note interaction with following violation.

5. 
Improperly operating pressure control valve serving the reactor core cooling system.

· Long-standing, unreported problem with automatic control of this valve.

· Affects ability to properly cool to the RCIC lube oil cooler.

· Additional procedural steps required to accomplish a manual work-around of this problem

< 
Reliance on manual control increases the number of tasks to be attended to during ordinary and emergency operating conditions.

< 
Added steps will require operator time in an emergency scenario in which




time available is very limited.

· This same oil cooler control is not properly configured and relies on station air systems to operate, contrary to design requirements. In addition, the licensee (Entergy) did not report non-compliance of this system. 

Comment: 
Failure to demonstrate compliance with NRC design basis requirements; failure to correct a deficiency in an important component in the reactor core isolation cooling system (RCIC).  We do not understand why this longstanding violation of NRC design basis requirements and inferior performance has been allowed to persist. Tolerance of design basis violations and inferior performance shows a lack of accountability. We feel this should be a cited violation with consequences.

6. 
Entergy was using the wrong condensate storage temperature limit in the calculations and analyses made.   Entergy had failed to provide proper procedures with regard to condensate temperature limits.

· Condensate storage tank temperature limit in Entergy calculations was too low, (90 degrees) leading to non-conservative results. 

· Condensate water temperature relates to whether the core spray pumps work properly. 

Comment: 
Even singly, this is not an insignificant safety issue. Flawed assumptions in calculations lead to potentially understating risk.

7. 
Concerns about time required to activate the emergency core cooling system. 

· Engineering analyses by Entergy do not reflect true time required to complete emergency operations.    

· Time for operations when tested was 21 minutes.

· Safety margins were not properly reported and are not acceptable under (uprate) extended power conditions. 

· Projected time requirements for a full 20% uprate are not even reported. 

· Time requirements for 15% power uprate are reported and indicate a 20-second margin of error.   

· Extrapolation of results to 20% would suggest that there would be insufficient time (less than 20 minutes) for operators to complete the required steps before the reactor core is exposed.

Comment:
See extended comment in General Statement below.

8. 
A faulty test method was used in testing the operability of motor-operated control valves.

Comment: 
Flawed analytic and testing approach. Insufficient attention to details relating to safe operation.

9.
Containment overpressure: a residual heat removal system concern. 

Not cited as violation in report. In its power uprate submittal to the NRC, the licensee stated that it would need to take credit for the containment overpressure that would exist under postulated accident conditions in order to ensure adequate net positive suction head (NPSH) was available to the heat removal system. (This means that to ensure pumps could operate properly in moving cooling water, the water must not flash to steam and would be kept under increased pressure to prevent that.) 

Comment: 
Lack of necessary analysis and risk assessment: The inspection team did not assess the appropriateness of allowing credit for containment overpressure in the uprate situation. Team calculations however allowed this credit in evaluating the safety of the system. No verification of the safety of this mode of operation under uprate conditions was made. No reporting on the safety of the residual heat removal system under current conditions was made.

General Statement:

Even in this limited report, which appears largely based upon review of Entergy’s existing documentation and not on independently verified information, important deficiencies may be noted.   

The limited inspection report completed to date has revealed that Entergy has used flawed assumptions in its uprate analyses and flawed analytic methods and testing procedures in current operations.  Given that the NRC’s inspection report is based predominantly upon review of past reports by Entergy and its precursor, it is reasonable to question whether other information reported is accurate.

The general results of the inspection therefore point strongly to the need for a comprehensive safety assessment, not the streamlined inspection that has been completed to date, with transparent risk assessment.

Specific results from the inspection report suggest that the uprate should not be allowed and bring into question whether the safety margin is sufficient, even under current operating conditions.

Extended Discussion of Reactor Core Isolation Cooling System Deficiencies

For example, according to NRC inspectors, the cooling water supply portion of the reactor core isolation cooling system is not installed according to the reactor's design specifications. Longstanding improper operation of the pressure control valve responsible for supplying cooling water to the reactor core isolation valve lube oil cooler has been allowed by the NRC to persist uncorrected. Manual circumvention of this faulty valve reduces valuable operator response time. (VY Engineering Inspection Report, sections 2.1.2.b.1&2).

In another finding, (VY Engineering Inspection Report, section 2.2b) inspectors reported that in a loss of cooling water accident scenario, operators have only 25.3 minutes to respond before the cooling water level drops, exposing the active fuel. When tested, VY operators took 21 minutes to activate the emergency core cooling system (not 15 minutes, as Entergy had reported). The NRC inspection also revealed that under only 15% uprate conditions (Entergy is requesting 20%), the maximum available time is reduced to 21.3 minutes before the core is exposed following a loss of feedwater. This leaves operators .3 minutes, or a 20-second margin of error. 

The NRC deems this safety violation of "very low safety significance", and treats it as a non-cited violation, allowing reactor owners to include it in their corrective action plan rather than shutting the reactor down immediately and fixing these problems. To us this seems a fatal flaw.

The scenario described above also fails to consider the problem of containment overpressure. Running the reactor at 120% of its design capacity for temperature and pressure would raise temperatures in the reactor containment vessel above NRC safety margins. To prevent cooling water from boiling or flashing to steam which would cause the feedwater pumps not to operate, Entergy proposes to pressurize the containment. This is called containment overpressure. Allowing pressure to rise increases the temperature at which the cooling water would boil, similar to a pressure cooker. 

Although containment overpressure has been an expressed concern of official intervenors in the Uprate process before the NRC because it compromises the principle of defense in depth, or redundant safety features, NRC's inspectors inexplicably failed to evaluate the implications of this significant change in operating parameters in relation to emergency response time or integrity of component parts of the Reactor Core Isolation Cooling system and other systems. 

Using containment overpressure means that operators will be required to keep the pressure in the containment vessel HIGH. Under existing conditions, which have applied for the past 32 years, operators have been instructed to keep the containment pressure LOW. This significant change in protocol, temperatures and pressures could also affect operator response time in a feedwater failure emergency, and pump and valve operability. This was not taken into consideration by NRC inspectors in their evaluation of operator response time.

Additionally, in the last operator performance examination by NRC in January of 2004, two out of nine operator teams failed to shut down the reactor successfully in an emergency exercise. (Again the NRC rated this as a "green" violation, because "less than 34% of the operators were unable to shut down the reactor." ) One should add these unknown factors to the response times the NRC evaluated which are summarized in the table below. 

	
	Existing Conditions (reactor running at full power, within it's designed capacity)
	With 15% Uprate (ENVY requests 20%) --reactor running at 115% of its design capacity)

	Maximum allowable response time to activate emergency core cooling system.
	25.3 minutes
	21.3 minutes 

(or less, with 20% uprate)

	Tested Operator response time to activate emergency core cooling system.
	21 minutes
	??21 min. or more?? Generously assuming the time to respond is the same, 21 minutes, that leaves them....

	Net difference--margin of error
	4.3 minutes
	.3 minutes (or 20 seconds)

 to wonder what to do, assuming they notice the problem immediately.
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