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I, Dr. Joram Hopenfeld, declare as follows:

1.  My name is Dr. Joram Hopenfeld. I reside at 1724 Yale Place, Rockville, Maryland.

2. The New England Coalition has retained me as an expert witness in the above captioned matter. 

3.  I am a mechanical engineer and hold a doctorate in engineering.

4.  I have 45 years of professional experience in the fields of instrumentation, design, project management, and nuclear safety; including 18 years in the employ of the U.S. Nuclear Regulatory Commission. I have previously offered expert testimony in this proceeding in support of New England Coalition’s Answer To Entergy’s Motion For Summary Disposition of New England Coalition Contention 3, which was filed 12/23/2005 and to which I attached my Curriculum Vitae as Exhibit A.  I have, in addition, offered expert testimony in support of New England Coalition’s Request for Leave to File New Contentions (based on the Final Safety Evaluation Report), filed 04/07/2006.

5. I have reviewed the Entergy Nuclear Vermont Yankee (“ENVY” or the “Licensee”) Technical Specification Proposed Change No.263 (and Supplements), the Final Safety Evaluation Report, and such publicly available documents as are relevant to the subject of my declaration; including those in the record of the above captioned proceeding.

6.  My declaration is intended to support New England Coalition’s Proposed New Contention Regarding Ascension Power Testing, as stated below:  

New Contention 
The failure of modeling, testing, and analysis, in support of extended power uprate (EPU), to detect or predict recent discovery of a 5 foot crack with multiple branches on the surface of the Quad Cities Unit 2 dryer indicates that the technical basis for ascension power testing at the Entergy Vermont Yankee Nuclear Power Station, largely based on the Quad Cities model and methodology, is flawed and cannot reliably predict steam dryer durability or performance under EPU conditions. Because a cracked or fractured steam dryer can result in an accident, prevent mitigation of an accident, or increase the consequences of an accident, with a major catastrophic effects on public health and safety, and because Vermont Yankee is proceeding in an unknown condition, the Atomic Safety and Licensing Board, (ASLB) must not permit Vermont Yankee to operate at the EPU conditions until such time as it can be definitively demonstrated that the ascension power testing program at Vermont Yankee has not been invalidated by the experience at Quad Cities.
 II. Basis for Contention

The growth and propagation of cracks on steam dryer surfaces can result in the formation of loose parts, which can then be dispersed throughout the reactor system. Some of these loose parts may be lodged at critical locations such as fuel flow channels or main steam line isolation valves and block the flow of the water or the steam.  Such a blockage could lead to fuel overheating or to interference with the shut down of the plant during emergencies; a core melt and a major release of radioactivity to the environment then may follow.  

In fact, the formation and migration of loose parts has already been observed at Quad Cities (ML022530291, NRC Information Notice 2002-26: Failure Of Steam Dryer Cover Plate After A Recent Power Uprate; ML031980434, NRC Information Notice 2002-26, Supplement 1: Additional Failure Of Steam Dryer After A Recent Power Uprate; ML040080392, NRC Information Notice 2002-26, Supplement 2: Additional Flow‑Induced Vibration Failures After A Recent Power Uprate ). Fortunately, the damaged steam dryer was removed in time, that is, before further damage to the plant could have occurred.
The replacement dryer at Quad Cities Unit 2 was subjected to the state of the art Acoustic Circuit Model, (ACM) and stress analysis codes. The NRC was assured time and time again (ML 060030127, ML051290326, ML 060030125) that the analysis was conservative and that the steam line gauge measurements would preclude any possibility that the loads on the dryer would exceed their design limits. 

The damage to the replacement dryer only after several months of operations demonstrates that the analytical tools and the monitoring instruments that are currently used to predict vibrations and dryer loads are not sufficiently accurate. This lack of accuracy can be expected if one considers the overall complexities which are inherent in the interaction of high velocity flows (168 ft/sec) with structures of complex geometries. 

The analytical tools such as the ACM were derived from basic fluid dynamic equations that were tested on small-scale models. Because of the presence of turbulence at these high flow rates, empirical parameters must be employed in the analysis, these parameters are known to be very sensitive to the geometry and size, and therefore unless the scaling laws are well understood, extrapolation of data from small test models to a large structure such as the dryer are subject to large uncertainties.  From the history of crack formation at Quad Cities and other plants, it is apparent that the scaling laws of extrapolating data on dryer behavior from tests at the GE facility are not known. 

The possibility that the 5 ft crack with branches at Quad Cities was formed during the installation of the dryer must also be considered. However, since the on-line gauges are not capable of detecting the presence of cracks, the history of this crack is not knowable. 

Because of the long history of crack formation and growth that were observed at Quad Cities in 2002, 2003 and 2004, it is, in my professional opinion, quite probable that flow induced vibration played a major part in causing the crack to reach a length of 5ft.

The methodology of predicting the loads on the dryer at Vermont Yankee is essentially identical to the methodology that was used at Quad Cities (ML060930689, Vermont Yankee-Revision 1 to Steam Dryer Monitoring Plan). 
NRC Staff’s Technical Basis For Continued Power Ascension Of Vermont Yankee Nuclear Power Station Up To 110% Original Licensed Power (ML060970111, April 5, 2006) not withstanding, the recent experience with the Quad Cities Unit 2 steam dryer (ML060970521, Preliminary Notification Of Event Or Unusual Occurrence - PNO-III-06-010, April 7, 2006) clearly demonstrates that Entergy Nuclear Vermont Yankee cannot adequately assure NRC or the public that the plant can operate safely at the EPU conditions.  

III.  Conclusion

For the above-discussed reasons, it is my professional opinion that New England Coalition’s proposed new contention addressing the above-described inadequacies ENVY’s steam dryer analysis is supported by an examination of topically relevant industry and NRC documents; Docket 50-271 Technical Specification Proposed Change No. 263 documents, and by credible evidence based upon the experience of the unanticipated Quad Cities 2 steam dryer failure as documented in PNO III-06-010.    
Based upon my experience working for the United States Nuclear Regulatory Commission and the documents referenced herein, it is also my professional opinion that the issue discussed above, as included in New England Coalition’s proposed new contention, presents serious public health safety considerations germane to the subject of the license application in this case.  Therefore, the Atomic Safety and Licensing Board should examine all of these issues in the context of a full hearing before making a final decision on the Vermont Yankee EPU application.

I declare under penalty of perjury that the foregoing is true and correct.

Executed this day, April 17, 2006 at Rockville, Maryland.

___________________________________

Joram Hopenfeld, PhD 
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