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UNITED STATES OF AMERICA 
NUCLEAR REGULATORY COMMISSION 

In the Matter of 

VIRGINIA ELECTRIC AND POWER COMPANY 
(Surry Power Station Units 1 and 2; 
North Anna Station, Units 1 and 2) 

) Dockets Nos. 50-280 
) 50-281 
) 50-338 
) 50-339 
) (10 CFR 2.206) 

DIRECTOR 1 S DECISION UNDER 10 CFR 2.206 

In letters dated February 18, February 22, February 28, Apri 1 25 and May 25, 

1980, Mrs. June Allen, 9n behalf of the North Anna Environmental Coalition (NAEC)~ 

requested the Nuclear Regulatory Conmission (NRC) take the following actions with 

regard to the Surry and North Anna Power Stations: 

1. Shut down North Anna #1 for turbine inspection, installation 
of steam generator inspection port, and installation of 
redesigned valves in the nonfunctioning Powdex demineralizer, 
proscribing restart pending adequate spill-proof test results 
and resolution of the noise problem in steam generators A and 
B. 

2. Continue licensing moratorium on North Anna #2, requiring the 
same inspection and repairs as those for North Anna #1. 
(NAEC would also request that the licensfng moratorium be 
continued for Sequoyah since this reactor also has a 
Westinghouse turbine.) 

3. Keep Surry #1 closed, pending its steam generator replace
ment, as unsafe to operate with its nultiple related problems; 
plugged steam generator tubes in excess of 25t, cracked 
turbine, and questionable seismic resistance. 

4. Maintain Surry #2 shutdown pending repair of cracked turbines, 
· · redesign and repair of Powdex demineralizer, installation of · 
. seismic reinforcements, and stringent testing of new steam 

generator and condenser tubing. · · 
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These letters have been referred to the Director, Office of Nuclear Reactor 

Regulation for treatment collectively as a petition under 10 CFR 2.206. For 

the reasons set forth in this decision, the requests are denied. 

As bases for her requests, Mrs. Allen expressed certain concerns and posed 

questions regardiDg the Surry and North Anna Stations. These concerns, and the 

NRC responses are as follows: 

Concern: 

VEPCO's severe problems with Westinghouse steam generators at Surry were 
to be avoided at North Anna by the presence of fresh water, by the absence of 
chloride, and by the use of the Powdex demineralizer or polisher. Yet according 
to VEPCO's 12-10-79 report, the spills of the resins into the steam generators 
at North Anna actually created Surry-like corrosion conditions and the beginning 
of similar corrosion and cracking in 35% of the tubes. 

Response: 

The licensee's report dated December 10, 1979 entitled, "North Anna Power 

Station Unit 1, First Refueling Steam Generator Inspection Report," stated that 

tube support plate corrosion observed at North Anna 1 appeared to be similar 

to the early stages of the denting phenomena affecting other plants, especially 

those with salt water cooling. This corrosion vrocess has been attributed to 

secondary water chemistry in other plants with the primary causal agent being 

chlorides. However, the licensee concluded this could not be the case at North 

. Anna 1. 

The ref ore, the licensee and Westinghouse personn.el made a review of the 

North Anna 1 plant chemistry to determine what causative agent might have induced 
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the tube support plate corrosion. As stated in the licensee's report, it was 

observed that a major discharge of resins from the Powdex polisher into the 

steam generators occurring in February 1979 produced acid sulphates which may 

have 1ed to plate corrosion and subsequent denting. 

The 1 i censee went on to say that 11A lthough the effects of sulphates on 

SG chemistry were not we11 understood at the time, it appears the Powdex polisher 

resins may have contributed or/are responsible for tube support plate corrosion 

seen at North Anna l. 11 

. The problems affec;ting pressurized water reactor steam generators result 

from corrp1ex interactions involving steam generator chemistry, materials, and 

thermal hydraulic behavior. We do not know a11 of the complex interactions 

of steam generator chemistry which can 1ead to aggressive chemicals concentrating 

and depositing on tube support plates. A great amount of research and testing 

is now underway to identify these complex interactions. 

Tube denting occurs when carbon stee1 tube support plates experience 

corrosion (chemical deposition) at the locations where the tubes pass through 
_!"• 

the plates. The corrosion product occupies a greater volume than the original 

support plate material and squeezes down on the tube thereby deforming it. If 

corrosion continues, gross deformation and eventual cracking of the support 

plate and tubes result. 

We had not anticipated the occurrence of denting at North Anna L, even 

at its earliest stages, based on experience in other plants using secondary 

all-vo1ati1e treatment and freshwater condenser cooling. However, it was so 

identified in the licensee's December 10, 1979 report and it was our 
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responsibility to evaluate the licensee's report to determine if the North Anna 

1 steam generators could continue to operate without impairing the health and 

safety of the public. 

Our safety evaluation report for the licensee's December 10, 1979 report 

was sent to the licensee in a letter dated February 4, 1980. In our report 

we stated that the licensee had acted in an appropriate manner to identify the 

cause of early corrosion on the tube support plates and had provided a satisfactory 

explanation. We further stated that the licensee had implemented conservative 

maintenance (all row 1 tubes in the steam generators were plugged) and corrective 

actions implemented corrmensurate with the findings of the steam generator inservice 

inspection at North Anna 1. Finally, we stated that continued operation of the 

North Anna 1 steam generators would not endanger the health and safety of the 

public. 

Since then we have continued .our review of the licensee's corrective actions 

regarding tube integrity, tube support plate corrosion, and changes in steam 

generator chemistry. Our review has been based on long term operation of the North 

Anna 1 steam generators. On April 8, 1980 we sent a letter to the licensee re

questing additiona.l information regarding the licensee's corrective actions with 

respect to: (1) hideout return of acid sulphates due to previous contamination 

from polisher resins, (2) oxygen control, and (3) the licensee's corrective 

boric acid treatment at the North Anna 1 steam generators in January 1980. 

The licensee has stated tts response will be provided for our review in June 

1980. 

Secondary water chemistry and its effect on steam generator tube integrity 

is a high priority concern of the NRC.· Due to the complexity of the corrosion 

:,i 
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problem involved and the state-of-the-art as it exists today, we have imposed 

a license condition for operating plants that requires the implementation of 

a secondary water chemistry monitoring and control program. 

The required program developed by the licensee with input from reactor 

vendors and other consultants accounts for site and plant-specific factors 

that affect chemistry conditions in the steam generators and allows for the 

continous feedback of new knowledge gained from operating experi~nce. 

This licensing condition was made part of the North Anna 1 operating license 

by Amendment issued on December 28, 1979 and was a condition to the operating license 

issued for North Anna 2 on April 11, 1980. 
-· 

In 1978, the NRC undertook a review of generic safety issues to determine 

those issues with potentially significant public safety implications which should 

qualify as "Unresolved Safety Issues" for reporting to the United States Congress. 

The NRC review included the development of proposals by the NRC staff which 

were reviewed and approved by the NRC Corrvnissioners. 

This review described in a report, NUREG-0510, entitled "Identification of 

Unresolved Safety Issues Relating to Nuclear Pm·1er Plants - A Report to Congress" 

dated January 1979 identified Task Action Plan A-3, Pressurized Water Reactor 

Steam Generator Tube Integrity, as a high priority action item requiring resolution. 

Task Action Plan A-3 provided a description of the problem; the staff's 

approaches to its resolution; a general discussion of the bases upon which 

continued plant. licensing or operation can proceed pending completion of the 

task; the technical organizations involved in the task and estimates of the 

manpower required; a description of the interactions with other NRC offices, 

the Advisory Conmittee on Reactor Safeguards and outside organizations; estimates 
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of funding required for contractor supplied technical assistance; prospective. 

dates for corrpleting the task; and a description of potential problems that 

could alter the planned approach or schedule. 

In addition, the reorganization of the Office of Nuclear Reac~or Regulation, 

which took place on April 28, 1980, has created a new branch defined as the 

Chemical Engineering Branch whose duties now include the review of water.chemistry 

and the evaluation of water chemistry management. 

Also, licensees with pressurized water reactor steam generators have 

established a joint ste~m generator owners group utilizing the expertise of 

the Electric Power Research Institute to conduct high priority research and 

testing in these matters. 

Finally, the Powdex demineralizer system at North Anna 1 was incorporated 

into the design of the facility prior to the occurrence of the Surry steam 

generator problems. 

Concern: 

One NRC engineer likens the corrosion to a "malignant tumor," all of whose 
cells must be removed if North Anna's steam generators are to regain health. 
Nevertheless, the NRC has permitted the installation of a steam generator in
spection port to be put off until 1981, after the second re-fueling at North 
Anna #1. 

Response: 

In the licensee's report dated December 10, 1979, the licensee committed 

at our request to installing inspection ports in the North Annal steam generators 

during the second refueling outage. And, in our letter of January 21, 1980, 

we requested the licensee to install these ports in the steam generators at 

North Anna 2 prior to start of operations. As specifically stated in our letter, 

the installation of these inspection ports was to facilitate monitoring the 
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Also, the licensee, on the recorrunendations of Westinghouse, has installed 

hydrogen measurement apparatus (Kent-Cambridge Mark IV Hydrogen Analyzers) in 

the secondary water system. 

The hydrogen analyzers will enable the licensee to monitor. dissolved hydrogen 

continuously and thereby determine any corrosion rates in the steam generators. 

Concern: 
. . . 

Ironically, such a Powdex demineralizer has just been installed.in.Surry 
#2, down for over a year for steam generator replacement (a difficulty some NRc· 
engineers thought demineralizers might have prevented). It must now follow that 
the same redesign is required at Surry #2 to prevent a restart and subsequent 
resin spill which could begin Surry 1s $133 million steam generator repair 
troubles anew. 

Response: 

The demineralizer system being installed at Surry is a different type of 

system than the systems presently installed at North Anna. The North Anna 

demineralizer system is a Powdex system and the Surry system is a Deep Bed 

Demineralizer. There is a basic difference in these two systems. The Powdex 

system utilizes a powder flock to precoat a series of filter elements contained 

within each demineralizer vessel whereas the Deep Bed system utilizes resin 

beads on top of an internal piping network in each vessel. There are two 

protecting mechanisms at Surry which mitigate a resin dump such as occurred· 

at North Anna in that the slots and holes in the Surry Deep Bed Demineralizer 

internal piping network are significantly smaller than the resin bead diameter 

which prevents most of the resin from escaping. Also, each Surry Deep Bed 

Demineralizer vessel is equipped with a wire screen to prevent the escape of 

the resin beads into the effluent. 
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progression of tube denting and tube support plate degradation and to facilitate 

the removal of tube sections for laboratory examinations. 

Inspection ports installed in steam generators will not in themselves inhibit 

the corrosion process responsible for steam generator tube denting and cracking. ·· 

Maintaining a steam generator's "health" as you state in your Jetter involves 

several actions. They are: (1) adequate secondary water chemistry monitoring 

and control, (2) periodic steam generator surveillance inspectio~s, (3)·cor·rective. 

actions once steam generator corrosion and tube denting is identified, and (4).' 

continuing research in the corrosion phenomena involved. 

Both North Anna 1 and 2 will have the ports installed at the_ next regularly 

scheduled steam generator inservice inspection specified in the Technical Specifi

cations for each unit, which is the first occasion that these ports would be used 

to perform their intended function as described above. 

Concern: 

According to NRC Atlanta, the damaging resin spills at North Anna were· 
caused by a semi-automatic system malfunction with Powdex va·lve insufficiencies 
requiring redesign. Thus North Anna #1 is currently operating without demin
eralization. 

Response: 

The Powdex demineralizer system at North Anna 1 is presently bypassed while 

the licensee completes an engineering evaluation for possible design changes 

to the Powdex system. 

However, the licensee is presently maintaining W~stinghouse specified steam 

generator chemistry specifications without the use of the Powdex demineralizer 

system. 
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Concern: 

As noted earlier, resin spill effects upon the secondary chemistry can 
cause corrosion and cracking not only in the steam generators, but also in the 
turbines. Since the turbine building at North Anna is settling abnormally, · 
the risk to turbine integrity is enhanced; periodic shimming has already been 
necessary. 

Response: 

The relationship between turbine disc cracking and steam/secondary water 

chemistry has not yet been verified. Therefore, it cannot be stated at ~his. 

time whether the resin spills at North Anna 1 could cause· and/or contribute· 

to postulated turbine disc cracking in the North Anna 1 turbine. 

As part of the industry related study regarding the generic turbine disc 

cracking problem, the Electical Po\'.'er Research Institute is presently evaluating 

the effect of secondary water chemistry on turbine disc integrity. 

By letter dated February 25, 1980, the NRC requested information from 

lfcensees with operating Westinghouse turbines regarding plant specific operating 

history of secondary water chemistry and the possible effects on turbine disc 

cracking. We are presently evaluating the licensees' responses. 

With respect to North Anna 1, the licensee has indicated that for 331 days 

of operation, the measured.pH, cation conductivity, and sodium concentrations 

indicate steam carryover (i.e. impurities} to the turbine at less than 0.25 

percent. Therefore, the NRC staff believes that steam chemistry at North Anna 

1 is a very unlikely factor regarding turbine disc integrity. However, until 

all the studie~ are complete, we cannot make any specific conclusions regarding 

North Anna 1 and the question of turbine disc cracking and effects of secondary 

water chemistry. 
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bending may produce additional cyclic stresses in the shaft, and thus raise 

the probability of a fatigue failure of the shaft. However, we do not believe 

that a shaft failure in itself would lead to disc failure and missile generation. ·· 

We believe that a shaft failure would lead to severe braking of-the rotor 

by way of friction between the rotary and secondary parts of the turbine, causing 

the rotor to slow down and stop without missile generatfo·n. 

Our viewpoint is supported by actual turbine failures which produced simil~r 

internal rotor conditions. Specifically, there have been turbine failures near 

operating speed wherein disc rupture occurred, but without missile ejection. 

The disc ruptures induced a dynamic imbalance of the rotor components, thus 

braking the rotor to a stop. A similar condition would be produced by a broken 

shaft, wherein imbalance of the damaged rotor would cause severe internal friction 

which would dissipate the rotor energy, mostly in the form of mechanical defor

mation and heat. 

In addition to the above considerations, the turbine building at North Anna 

1 is being measured for indication of settlement by the licensee according 

to the technical specifications for North Anna 1. 

Based on the above, we do not believe that turbine pedestal settling at 

North Anna 1 has any significant effect on the potential for turbine missile 

gene rat i ans. 

Concern: 

At both Surry units, the turbines are known to be cracked, with NRC staff 
listing Surry Unit #1 in Category AA and Surry Unit #2 in Category A. Although 
unlike North Anna, the Surry units are not now under review by an Appeal Board 
concerned with turbine missile risk, that risk would seem to be even greater 
under current Surry conditions and thus deserves the direct attention of the 
Corruni ss ion. 
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The question of turbine integrity (i.e., missile risk) at North Anna 1 

and 2 has been an issue before the Appeal Board. On April 7, 1980, the Appeal 

Board issued a Memorandum and Order (ALAB-589)in the North Anna 1 and 2 proceeding 

regarding the issue of risk to the facility from turbine missiles. The Appeal 

B_oard had heard testimony from the NRC and the licensee last J.une regarding 

the probabilities associated with turbine missile risks, as well as the factors 

of conservatism built into these probabilities. More recently, ~he NRC·staff 

and the licensee submitted affidavits describing the recent phenomena of c~~ckfrig . 

in Westinghouse steim turbines. The investigation of this matter is ongoing 

and will not likely be completed until next fall. On the basis of the information 

supplied thus far, the Appeal Board concluded that the turbine disc cracking 

being experienced elsewhere is not likely to occur to any hazardous extent at 

North Anna 1 prior to the next refueling shutdown now scheduled for December 

of this year. The Appeal Board noted that the licensee has corrrnitted to have 

the Unit 1 turbine inspected during the December shutdown, and has instructed 

the licensee and staff to immediately report any proposed deviation from that 

commitment to the Appeal Board. Upon completion of the analysis of the turbine 

cracking problem, the staff and the licensee nrust report back to the Appeal Board, 

addressing in detail the known causes of the early cracking and any required 

and necessary actions to correct the problem. 

With respect to turbine building settlement, the staff has previously 

evaluated this matter. Theoretically, if the turbine support structure were 

allowed to tilt (or bend due to settling or tilting) without limit, some bending 

of the turbine shaft (over and above the bending associated with the natural 

sag line) might occur. Ultimately, it is possible that the increased shaft 
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Response: 

Turbine disc cracking has not been discovered at both Surry units, nor 

are the turbines known to be cracked as stated in Mrs. Allen's letter. A key-

way crack was discovered in one disc on the Surry 2 turbine low~pressure rotor 

during the fall of 1979 but it has been repaired and reinstalled in good condition. 

At the time of your February 18, 1980 1 etter, Surry l had not been inspected 

for turbine disc cracking. However, because of turbine vibration resulting 

from the loss of three blades, Surry 1 was shut down on February 19, 1980. 

During this shutdown, the licensee decided to inspect the turbine discs. This 

inspection has been completed and no keyway or bore cracking was discovered 

on Surry 1. Therefore, the Surry turbines are in good condition as far as turbine 

missile risks are concerned. Repairs have been made on the blades damaged at 

Surry 1 on February 19, 1980. 

The following questions have been posed by Mrs. Allen: 

a. Why did VEPCO make no 2/79 report of the significant and damaging 
200-300 pound resin spill in the North Anna steam generator of 

· 2-,27-79? 

b. Why did the NRG require no report? 

c. Why did the North Anna plant continue in operation after the spill 
as opposed to closing for clean-up of the resins from the steam 
generators? 

d. Why did the NRC on-site inspector not know of the spill until 
months .after it had taken place? 

e. Was the NRC informed before the four (4) succeeding spills? If 
so, what action was taken? 

f. Was the major resin spill of 2-27-79 related to the volume control· 
tank discharge and Iodine-131 at 310 times specified value reported 
on 2-27-79 or to the "uncontrolled release to the storm drain" of 
2-28-79? (See April and May OUSR's of 1979) 
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g. What are the implications of the three September 1979 spills on 
the 10th, 12th, and 15th, followed by the radiation release accident· 
of September 25? 

h. Have resin-spill effect warnings been sent to other licensees with 
Powdex demineralizers and Westinghouse steam generators? 

i. Was NRC 1 s first notice of W turbine disc cracking and missile pro
blems the anonymous letter-of November 5, 1979 suggesting a 11flagrant 
Westinghouse violation 11 ? 

j. In terms of reportability, NAEC is puzzled as to why the -3-28-79 
reactor scram at Browns Ferry #1 was not a reportable event since 
it was 11 due to false high pressure and low water level signals 
generated when concrete that was dislodged during a floor drilling 
operation struck a local panel. 11 

Today we are concerned with the implications of disgruntled employees 
at Brovms Ferry cutting the cords and removing the mouthpieces of 
11 between 65 and 70 inplant telephones 11 this past \veek.end. What does 
this event say of worker responsibility or worker comprehension of 
the safety necessity of inplant corrmunication? t,Ji11 there be an NRC 
investigation? 

Response to questions (a), (b), (d) and (e): 

Five resin spills occurred at North Anna 1 on February 27, 1979; July 19, 

1979; and on September 10, 12, and 15, 1979, respectively. The February 27, 1979 

spill transferred 200 to 300 pounds of resin into the steam generators following a 

precoating of the filter elements with resin in the 11 8 11 Powdex vessel. The 

transfer occurred during vessel refill operations when leaking discharge valves 

caused a pressurization transient in the 11 811 vessel. The July 19, 1979 spill 

occurred when the pipe from the mix tank became plugged and spent resin was 

then carried into the steam generators. The mechanism causing the remaining 

three events was the same as that which occurred on February 27, 1979 - the 

September 10, 12, and 15, events occurring in the "A" Powdex vessel, the 11 D11 

Poo,,1dex vessel and the "C" Pov,dex vessel, respectively. 

The introduction of resin into the steam generators is not presently a 
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reportable event. Likewise, demineralizer malfunctions are not reportable events. 

Therefore, the licensee was not required to report the five resin spills to 

the NRC and the resident NRC inspector first learned about the spills in late 

No_vember 1979 during the licensee's steam generator inservice inspection. However, .. 

the licensee did report these resin spills in its December 10, 1979 report already 

discussed elsewhere in this decision. 

The high priority Task Action Plan A-3, 11 Pressurized Water Reactor·steam 

Generator Tube Integrity 11 has been mentioned previously. The questions of 1) 

additional requirements for reporting equipment failures in the secondary feedwater 

system and 2) the effect of secondary steam/water chemistry requirements are 

being evaluated in this Task Action Plan. This task is presently scheduled for 

corrpletion in September 1980. 

Based on the independent investigation of the NRC and the President's 

Commission on the Three Mile Island Nuclear Accident, it was determined that. 

NRC ITUSt devote a higher priority and proportion of its manpower to the eval

uation of reactor operating experience in order to establish requirements for 

reporting operating events. 

Therefore, changes have been made within the NRC, to implement the findings 

noted in the above investigations. Within the Office of the NRC Executive 

Director for Operations a new office has been created which is designated as 

the Office of Analysis and Evaluation of Operational Data (AEOD). AEOD has 

been established to evaluate and analyze operational data associated within 

all NRC offices involved with operational data collections, analysis and feed

back. 
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The Office of Inspection and Enforcement has augmented its evaluation and 

analysis of all incoming licensing event reports to determine if reporting 

requirements need revision or changes to reflect timely operating r-eactor 
~ -

experience. / 

The recent reorganization of the Offic~-ot Nucltar_Reactor Regulation has 

created a new branch designated as the Operating Experie~ce Evaluatior1Branch .• ··. 
. . .. ~ 

(OEEB) whose duties include the continuing systematic assessments of. re~ctor ~-~ 

operating experience to establish requirements for reporting operating events. 

This office will provide the Nuclear Reactor Regulation interface with the 

Office for Analysis and Evaluation of Operational Data and coordinates with 

the Office of Inspection and Enforcement on matters involving operating 

experience evaluation by the NRC and the industry. 

Finally, as a result of the Three Mile Island accident, an. independent nuclear 

industry group designated as the Nuclear Safety Analysis Center (NSAC) has 

been established to determine a reliability data base from operating reactor 

experience. 

Therefore, based on the efforts of these new organizations within NRC, 

it can be expected that NRC reporting requirements will continue to be 

revised and/or augmented to reflect updated operating reactor experience. 

Response to question (c): 

On February 27, 1979, North Anna 1 steam generator water chemistry analysis 

indicated abnormal operating conditions. The pH was depressed and the conductivity 

elevated. These abnormal chemistry indicators were attributed to the resin 

spill and subsequent injection of 200 to 300 pounds of resin into the three 

steam generators. 
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Maxinrum blowdown was being obtained on each steam generator prior to the 

resin spill and, therefore, the licensee did not take additional actions to 

elevate the pH. Approximately 8 1/2 hours after the spill, ongoing chemistry 

an~lysis indicated a favorable upward trend in the pH samples and a downward 

trend in the con du ct i vity measurements. 

The licensee notified its vendors of the event and remedial actions,. 

including plant shutdown, were discussed. Since a plant shutdown from greater 

than 95 percent power operations would require 24 hours, the decision was made 

by the licensee to keep the plant on line. There was noted concern by the 

licensee and its vendors that a shutdown could result in a resin melt with plate 

out on the tubes. 

Since pH measurements were within normal operating specifications within 

14 hours of the spill, it would appear at this time that the licensee's decision 

to keep the plant on line was correct.· 

Response to question (f): 

The resin spill at North Anna 1 on February 27, 1979 was not related to 

the North Anna 2 volume control tank discharge and subsequent iodine-131 release

which ocurred on February 27 and 28, 1979. The resin spill occurred in the 

secondary system of North Anna 1 whereas the North Anna 2 volume control tank 

discharge and iodine-131 release were related to a common high level waste drain 

tank and inlet line in the sampling system of the primary coolant system of 

North Anna 1 and 2. 

Response to question (g): 

The North Anna 1 transient which occurred on September 25, 1979 has been 
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analyzed in detail by the NRC. Inadvertent operator error, equipment failure 

and combinations thereof have been examined in great detail. We do not at this 

time see any inter-relationship between the three resin spills occurring in 

September 1979 and the September 25, 1979 event at North Anna 1. 

Response to question (h): 

The NRC has not at this time issued any bulletins to licensees with Powdex 

demineralizers and Westinghouse steam generators. However, licensees wi~h 

Westinghouse turbines, as mentioned previously, have been·retjuired to provide· 

· plant operating data and experience regarding- steam/water secondary chemi"stry. 

Also, as prime contractor to licensees with Westinghouse and Combustion 

Engineering components, ·the Electric Power Research Institute is now conducting 

research and testing on the phenomena of steam generator corrosion and tube 

cracking and the inter-relationship of secondary water chemistry and impurities 

including resins. 

Response to question (i}: 

A chronology of events concerning NRC's knowledge of the disc cracking 

problem is presented below. 

Surry #2 was shutdown in the summer of 1979 for steam generator repairs. 

During this shutdown, the licensee determined to have the Westinghouse 

Corporation (turbine vendor) refurbish the low-pressure rotors of _the Surry #2 

turbine. During the refurbishment, in September, 1979, the vendor discovered a 

crack in one disc. This discovery was the first indication of keyway 

cracking. This disc was repaired in the fall of 1979. No special report was 

sent to the NRG at this time by either the licensee or the vendor and no such 

report was required. 

During the period October 23 - 30, 1979, the Point Beach #1, (Wisconsin 

Electric CoJrqJany) low-pressure rotors were inspected by the vendor and the 

second indication of keyway cracking was identified. 

~I 
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.On October 30, 1979, the vendor discussed this matter with the licensee/. 

owners of Westinghouse turbines at a meeting held in Charlotte, North Carolina. 

On November 5, 1979, the NRC was notified of the crack found in the 

Point Beach #1 low-pressure rotors during a meeting held with the Jicensee. 

On November 17, 1979, the Director of Inspection and Enforcement received 

a copy of the anonymous letter. .. ·. 

On November 20, 1979, the NRC staff discussed these matters (by telephone), 

with the turbine vendor. The vendor notified the staff that keyway cracks had 

now also been observed in the rotors of Palisades and Zion 61 d~ring inpections 

just corrpleted in November 1979. 

On November 27, 1979, the NRC received a letter from Consolidated Edison 

(Indian Point) advising that th~ turbine vendor had discussed this problem 

with the licensee. 

On December 17, 1979, Westinghouse briefed the NRC staff on the now multi

unit keyway crack problem and the results of all inspections conducted by the 

turbine vendor to date. 

Finally, since December 17, 1979, the NRC staff has been in continual con- _ 

tact with Westinghouse and 1 i censee/owners regarding this matter. A Disc 

Integrity Task Force corrposed of representatives of Westinghouse and the 

1 i censee/owners has been farmed for the specific purpose of disseminating 

information related to keyway and bore cracks among Westinghouse, utility 

owners and the NRC staff. Other aspects of the turbine disc cracking multi-

unit problem have been discussed elsewhere in this decision. 
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Response to question (j): 

You refer to two incidents that occurred at the Browns Ferry Nuclear Plant -

a reactor scram at Unit 1 on March 28, 1979 and the disabling of in plant 

telephones on February 15, 1980. At the time of the referenced reactor scram, 

licensees were not required to report each reactor scram. Our regulations 

(10 CFR 50.72) have recently been amended to require prompt reporting of all 

reactor scrams at a facility. The NRC Office of Inspection and Enforcement 

has re-viewed and evaluated the Tennessee Valley Authority (TVA) investigation 

of the scram. There was no damage to any instrumentation. The· scram was caused 

by a piece of concrete impacting and producing vibrations in the instrument 

system panel~ The Office of Inspection and Enforcement has concurred with TVA 1 s 

assessment that a formal report is not required. 

With respect to the incident on February 15, 1980 involving the plant 

telephones, our Office of Inspection and Enforcement was notified of the event 

on the morning of February 16, 1980. Since this event involved the destruction 

of government property, TVA also notified the Fed2ral Bureau of Investigation 

(FBI). Under our interface agreement with the FBI, the latter is conducting 

the investigation of this-incident. The Office of Inspection and Enforcement 

did verify that none of the security phones in direct communication with the. 

NRG had been disabled. As soon as TVA discovered the damage to the inplant 

. phones, they placed in service two-way radios to replace the damaged telephones 

until repairs were completed. We understand that the FBI and the Department 

of Justice are presently continuing their investigation of this incident. 
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Evaluation of Requests for NRC Action 

The five requests for action are repeated in abbreviated form with the 

staff's evaluation: 

1. Shut down North Anna Unit l ~ •• 

As stated previously in this decision, the Appeal Board has determined that 

recent events regarding turbine disc cracking do not warrant the shutdown of 

North Anna 1 at this time in order to inspect the turbine. 

Installation of steam generator inspection ports has previously been discussed 

in this decision. These ports will be installed at North Anna 1 prior to restart 

after the second refueling outage scheduled for December 1980. 

We do.not know at this time whether the licensee will decide to place the 

presently bypassed Powdex demineralizer back into operation. The licensee is 

presently conducting an engineering evaluation of the demineralizer system. 

However, we do know that the licensee is maintaining steam generator water 

chemistry within the specifications specified by the steam generator vendor. 

Also, the licensee has installed sensitive hydrogen monitors in the secondary 

system for determining corrosion rates in the steam generators. New procedures 

have been implemented for the daily analysis of secondary water chemistry for 

dissolved o~gen content, arrmonia, and pH determination of condensate, feed

water, and blowdown samples. 

Following a reactor scram at North Anna I on February 20, 1980 and prior 

to restart of powef operations, intermittent mechanical noise was picked up 

on the plant's Loose Parts Monitoring System (LPMS). Tests and analysis by 

the licensee and Westinghouse acoustical experts. identified the noise as 

originating in the region of the reactor vessel head and the steam generators. 
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The licensee and Westinghouse acoustic personnel continued to monitor and 

analyze the intermittent single event noises. On February 22, 1980, the licensee 

proposed an augmented LPMS surveillance program to the NRC staff as a basis 

for continued power operations at North Anna 1. This augmented surveillance 

program was approved by the NRC staff. 

On March 6, 1980 a NRC acoustical team inspected the North Anna 1 LPMS, 

the LPMS plant procedures and the acoustical data files. The NRC team concluded 

that the noise signals were coming from the secondary side of the steam generators. 

The team further concluded that the licensee was doing all possible to evaluate 

the diagnostic information and that the licensee's augmented LPMS surveillance 

program provided an adequate basis for continued power operations. 

Following a reactor trip on April 3, 1980, the LPMS again registered single 

event intermittent noises from the region of the reactor vessel head and steam 

generator B. The single ~vent noises appeared to be of the same frequency and 

amplitude as recorded in the period February 20 to February 28, 1980 period. 

In a special report dated May l, 1980 the licensee provided the results 

of the Westinghouse acoustic evaluation of LPMS single event noises recorded 

at North Anna 1. Westinghouse determined that the impact noise was coming 

from the secondary side of steam generator Band was caused by an object weighing 

4 ounces or less. The analysis further indicates there may be other objects 

· in the secondary side of steam generators A and C. The noise in the reactor 

vessel head was analyzed as noise reflections from the secondary side of the 

steam generators. The analysis further concluded that no loose parts are 

considered to be in the Reactor Coolant System. In its report the licensee 
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corrr.iitted to inspect the steam generator B for loose part objects at the next 

outage. 

During a scheduled outage at North Anna #1 from May 24, 1979 to June 4, 

1979, the licensee inspected the secondary side of steam generator Band 

located and retrieved an object approximately 1 1/2 inches long and 3/8 inches 

in diameter. The object is believed to b~ a center screw from a grinding wheel. 

The object was located on the top of the tube sheet between the No. 1 row tubes 

and adjacent to a blowdown line. 

On June 4, 1979, North Anna #1 recommenced power operations. Since then, 

intermittent noise signals have registered on the LPMS. The licensee is 

continuing to monitor and analyze the intermittent noise signals and conform 

to the augrr,ented LPMS survei 11 ance program mentioned above. 

2. Continue licensing moratorium on North Anna Unit 2 and Sequoyah ••• 

The NRC Commissioners approved the licensing of Sequoyah for fuel loading 

and low pm'ler testing (5% of rated power) on February 28, 1980. The fuel loading 

and low power testing license for Sequoyah was issued on February 29, 1980. 

The NRC Commissioners approved a similar license for North Anna 2 on 

April 10, 1980. The license for North Anna 2 was issued on April 11, 1980. 

The installation of steam generator inspection ports has been discussed 

elsewhere in this report. The installation of these ports at North Anna 2 will 

be installed prior to restart after the first refueling outage. 

The licensee plans to use the Powdex demineralizer system at North Anna 2 

for initial cleanup of the secondary system and to establish secondary chemistry 

limit specifications. For power operations greater than 5 percent the licensee 

will bypass the North Anna 2 demineralizer as is now being done for North Anna 1. 
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Also, the licensee will use the new procedures for determining secondary chemistry 

limits as described elsewhere in this decision for North Anna 1. Finally, depending 

on the engineering evaluation of the North Anna Powdex demineralizer system, 

the licensee may in the future make modifications to preclude resin injection 

into the steam generators and place these systems back into operation. 

The Technical Specifications (Appendix A) to the licenses for both Sequoyah 

and North Anna 2 stipulate that prior to exceeding 5% power, the low pressure 

turbine shall be subjected to a preservice inspection. As part of this inspection, 

the licensees are required to fully examine the bore and keyway region of the 

discs in each low pressure turbine. 

These required inspections have already been completed at Sequoyah and 

North Anna 2 and no turbine disc cracking has been found at either turbine. 

3. Keep Surry Unit 1 closed ••• 

We have approved the operation of Surry l with up to 28 percent of the 

steam generator tubes plugged, and as long as the Surry 1 steam generators 

are periodically inspected in accordance with the license condition for 

Surry 1, we find this acceptable for the operatjon of Surry 1. 

As discussed previously in this decision, Surry 1 does not have cracked 

turbine discs. 

Seismic matters for Surry 1 have been resolved. All safety related piping 

analyses related to the March 13, 1979 Show Cause Order have been completed 

and modifications completed as necessary. Other seismic questions regarding 
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as-built conditions and anchor bolts have been demonstrated to be adequate for 

assuring safe operation of Surry 1. 

4. Maintain Surry Unit 2 shutdown ••• 

The Surry 2 turbine has been repaired and is in good condition as discussed 

elsewhere in this decision. 

The Surry 2 demineralizer system is not of the same design as North Anna 

as discussed elsewhere in this decision. 

The seismic adequacy of Surry 2 is presently under NRC review and Surry 2 

will not start up until we are satisfied that the piping systems have been 

adequately analyzed and modified if so required. 

Steam generator testing was stipulated as part of the Surry 2 steam generator 

. repair program. The steam generators were hydrostatically tested after installa

tion in accordance with the approved Surry 2 repair program. 

Condenser tube testing is not presently specified in an NRC requirement for 

Surry #2. The questions of (1) additional requirements for reporting equipment 

failures in secondary feedwater systems, (2) the monitoring of condensate for 

the purpose of detecting condenser leakage, and (3) repair and testing of con

denser tube leaks is being addressed under Task Action Plan A-3 described 

elsewhere in this decision. 

The licensee is presently monitoring condensate effluent from the condenser 

for the purpose of detecting condenser tube leakage. The condensate effluent 

is monitored on a daily basis for conformance with the steam generator vendor 

specifications. 
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Conclusion 

I have determined for the reasons set forth above that there exists no 

adequate basis for taking the actions requested by Mrs. Allen. Accordingly, 

the request of Mrs. Allen is denied. 

A copy of this decision will be placed in the Commission 1s Public 

Document Room at 1717 H Street, N. w., Washington, o. c. 20555 and the local 

Public Document Rooms for the Surry Power Sta~ion located at Swem Library, 

College of William and Mary, Williamsburg, Virginia 23185 and the North Anna 

·Power Station located at.the Board of Supervisor's Office, Louisa County 

Courthouse, Louisa, Virginia 23093 and the Alderman Library, Manuscripts 

Department, University of Virginia, Charlottesville, Virginia 22901. A 

copy of this document will also be filed with the Secretary of the Commission 

for Commission review in accordance with 10 CFR 2.206(c) of the Corrmission 1s 

regu lat i ans. 

In accordance with 10 CFR 2.206(c) of the Commission's Regulations, 

this decision will constitute the final action of the Commission 20 days after 

date of issuance, unless the Commission on its own motion institutes the 

review of this decision within that time. 

Dated at Bethesda, Maryland, 
this 20th day of June l98Q, 

~~ Ha~Denton, Director 
Office of Nuclear Reactor Regulation 
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