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Enclosed is a signed original of the "Order for Modification of License" 
issued by the Commission for the Vermont Yankee Nuclear Power Station.  
The Order adds a provision to License No. DPR-28 stating that you are 
authorized to install bypass hole plugs in the lower core plate and that 
the facility shall not operate without authorization by the Office of 
Nuclear Reactor Regulation. A copy of the Order is being filed with the 
Office of the Federal Register for publication. Copies of our related 
Safety Evaluation and the Evaluation dated June 18, 1975 on Duane Arnold 
also are enclosed.

Sincerely, 

Robert W. Reid, Chief 
Operating Reactors Branch #4 
Division of Reactor Licensing

Enclosures: 
I. Order for Modification of License 
2. Safety Evaluation of Mechanical 

Plugs to be Inserted into the 
Bypass Holes of the Vermont 
Yankee Nuclear Power Station 

3. Safety Evaluation of Mechanical 
Plugs to be Inserted into the 
Bypass Holes of the Duane 
Arnold Energy Center ReactorG)
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Mr. James E. Griffin, President 
Vermont Yankee Nuclear Power Corporation 
77 Grove Street 
Rutland, Vermont 05701 

Mr. Donald E. Vandenburgh, Vice President 
Vermont Yankee Nuclear Power Corporation 
Turnpike Road, Route 9 
Westboro, Massachusetts 01581 

John A. Ritsher, Esquire 
Ropes and Gray 
225 Franklin Street 
Boston, Massachusetts 02110 

Gregor I. McGregor, Esquire 
Assistant Attorney General 
Department of the Attorney General 
State House, Room 370 
Boston, Massachusetts 02133 

Richard E. Ayres, Esquire 
Natural Resources Defense Council 
1710 N Street, N. W.

John R. Stanton, Director 
Radiation Control Agency 
Hazen Drive 
Concord, New Hampshire 03301 

John W. Stevens 
Conservation Society of Southern 

Vermont 
P. 0. Box 256 
Townshend, Vermont 05353 

Mr. David M. Scott 
Radiation Health Engineer 
Agency of Human Services 
Division of Occupational Health 
P. 0. Box 607 
Barre, Vermont 05641 

New England Coalition on Nuclear 
Pollution 

Hill and Dale Farm 
West Hill - Faraway Road 
Putney, Vermont 05346

Washington, D. C. 20036 Mr. Raymond H. Puffer 
Chairman 

Honorable Kimberly B. Cheney Board of Selectman 

State of Vermont 
109 State Street cc w/enclosures and cy of VY's 
Pavilion Office Building filing dtd. 7/30/75: 
Montpelier, Vermont 05602 Mr. Martin K. Miller, Chairman

John A. Calhoun 
.. ..... -.-. sifani'Attorney Gdnfrdl 

-State of Vermont 
109 State Street 
Pavilion Office Building 
Montpelier, Vermont 05602 

Anthony Z. Roisman- Esquire 
Berlin, Roisman and Kessler 
1712 N Street, N. W.  
Washington, D. C. 20036

State of Vermont 
Public Service Board 

•. 20St~teSttre.t.  
Montpelier, Vermont 05602 

Mr. Wallace Stickney 
Environmental Protection Agency 
JFK Federal Building 
Boston, Massachusetts 02203 
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UNITED STATES OF AIVERICA 
NUCLEAR REGGULATORY COM.IISSION 

In the Matter of ) 
) 

VEILMONT YANKEE NUCLEAR POWER CORPORATION ) Docket No. 50-271 
) 

(VERMQNT YANKEE NUCLEAR POWER STATION) ) 

ORDER FOR MODIFICATION OF LICENSE 

I.  

Vermont Yankee Nuclear Power Corporation (the licensee) is the holder of 

Facility Operating License No. DPR-28 which authorizes operation of the 

Vermont Yankee Nuclear Power Station (the facility) at steady-state reactor 

core power levels not in excess of 1595 megawatts thermal (rated power).  

The facility is a boiling water reactor (BWR) located near Vernon, Vermont.  

II.  

1. On July 23, 1975, the Nuclear Regulatory Commission (the Commission) 

issued an "Order for Modification of License" (40 Fed. Reg. 32180, 

July 31, 1975) which confirmed a plan for limited additional operation 

of the facility. As detailed in the Order, the facility's channel box 

wear, as indicated by the noise-to-signal ratio recorded by the traversing 

incore probe (TIP), had exceeded the remedial action threshold. The 

remedial plan confirmed by the Order contemplated operation of the facility 

for a limited period of time (until August 3, 1975) at not more than 80% 

of rated core power and 70% of rated core flow, provided the TIP noise-to

signal ratio at those levels did not exceed 0.05. In addition, the Order 

permitted operatcan up to full flow and power for a brief period of time 

las necessary ýo obtain bas~line TIP datalI I
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2. On August 1, 1975, the Commission issued an "Order for Modification 

of License" (40 Fed. Reg. 33739, August 11, 1975) which modified the 

July 23, 1975 Order to extend operation for an additional three days 

until August 6, 1975. The basis for this action was the licensee's 

request dated July 31, 1975, made at the behest of the New England 

Power Exchange based upon a serious power shortage resulting from the 

unscheduled outage of several units and forecasted weather conditions.  

The Commission's staff, in its August 1, 1975 evaluation of the request, 

concluded that the recently obtained TIP traces did not show any 

accelerated channel box wear, and that operation of Vermont Yankee for 

an additional three days beyond the period contemplated by our previous 

safety evaluation was acceptable since no appreciable additional wear 

would be incurred.  

3. By its.letter dated July 17, 1975, the licensee formally proposed a plan, 

previously discussed with the NRC staff, setting forth a course of remedial 

action. The plan, as modified by the licensee's letter dated July 31, 1975, 

entailed continuation of operation at 80% of rated core power and 70% of rated 

flow until a shutdown not later than August 6, 1975, with the exception of 

a brief period of operation at full flow and power immediately prior to
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shutdown as necessary to obtain bas'eline TIP data for use in connection 

with the inspection during the shutdown and in connection with future 

operations. During the shutdown, worn channel boxes are to be replaced 

as necessary, and plugs to be inserted in the bypass holes. The reactor 

was shutdown on August 6, 1975, for visual inspection of the channel boxes 

and the necessary repairs. The reactor will not be returned to power 

without further authorization from the NRC. Accordingly, it is appropriate 

to delete the conditions added by the August 1, 1975 Order. The NRC staff 

believes that the licensee's program of inspection and repair is appropriate, 

under the circumstances, and should be confirmed by NRC Order.  

4. By letter dated July 30, 19751/, Vermont Yankee provided details relating to 

the installation of core bypass flow plugs in the lower core plate and supplied 

analyses to demonstrate the adequacy of such plugs and the adequacy of the 

procedures for plug installation.  

5. The installation of the core bypass flow plugs in the lower core plate is 

designed to reduce the instrument tube - channel box interaction that 

produced the unacceptable wear. The enclosure to the licensee's letter 

of July 30, 1975, lists a total of 75 channels that were inspected 

during normal refueling outages in seven plants that have instrument thimbles 

similar to those in the Vermont Yankee reactor, but that do not have flow 

bypass holes. The bypass flow for these plants enters through clearances 

in the fuel assembly and fittings which is similar to the proposed Vermont 

I/ Copies of (1) the July 3D, 1975 filing by the licensee, and (2) the NRC 
staff Safety Evaluation of Mechanical Plugs to be Inserted in the Vermont 
Yankee Nuclear Power Station and the documents referenced therein, are 
available for public inspection in the Commission's Public Document Room, 
1717 H Street, .N.W., Washington, D. C., and are being placed in the Brooks 
Memorial Library, 224 Main Street, Brattleboro, Vermont.
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Yankee configuration with plugged bypass flow holes. For this 

configuration, no significant wear was observed at the corners of 

the channel boxes adjacent to the instrument thimbles.  

6. Plugs identical to those proposed for the Vermont Yankee reactor have 

previously been installed in the Vermont Yankee and Pilgrim reactors 

in 1973 and 1974, respectively, to eliminate the vibration of temporary 

control curtains that caused channel box wear in those reactors. They 

have also been installed in the Duane Arnold reactor to mitigate channel 

box wear. The plugs in the Vermont Yankee reactor were removed at the 

time that the temporary curtains were removed after ten months of successful 

service. In addition, the'General Electric Company has conducted tests 

to demonstrate the adequacy of the plug design. These tests included full 

flow mockup tests that demonstrated that there is negligible leakage flow 

through the plugged holes. The NRC staff has reviewed the design, the 

testing, and the previous experience with the proposed plugs in the Vermont 

Yankee and Pilgrim reactors, and in its concurrently issued Safety Evaluation 

of Mechanical Plugs to be Inserted in the Vermont Yankee Nuclear Power Station, 

the staff concluded that the mechanical design of the proposed bypass flow plugs 

is acceptable and that the plugs will reduce the vibration of the instrument 

thimbles caused by flow through the bypass holes and that installation of the 

plugs should be authorized. Conditions for subsequent operation of the 

facility with the plugs installed, are under review.
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III.  

Accordingly, pursuant to the Atomic Energy Act of 1954, as amended, 

and the Commission's Rules and l~gulations in 10 CFR Parts 2 and 50, 

IT IS ORDERED THAT Facility Operating License No. DPR-28 is hereby 

amended by substituting the following provision for the provisions 

set out in Appendix A to the Commission's Order for Modification of 

License dated August 1, 1975: 

By reason of the circumstances outlined in ehis Order for 
Modification of License, the licensee is authorized to install 
bypass hole plugs in the facility's lower core plate. The 
licensee shall not, without prior written approval of the 
Director, Office of Nuclear Reactor Regulation, return the 
facility to operation following the shutdown.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Rkighnal Signed by 

Ben CQ Rusche 

Ben C. Rusche, Director 
Office of Nuclear Reactor Regulation 

Dated at Bethesda, Maryland 
this 

b rF IC - . .............................................. • .............................................. ,............................................. ............................................ .............................................. .......................................  

S U R N A M E - . .............................................. m ............................................ . m..... ......................................... .............................................. ............................................. ...................... .. . . ..  

ID A T il ý10- ....................... ............................................. .............................................. .............................................. m ............................................. ..................... .................  
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UNITED STATES 

'JNUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

SAFETY EVALUATION OF MECHANICAL PLUGS TO BE INSERTED INTO THE BYPASS 

HOLES OF THE VERMONT YANKEE NUCLEAR POWER PLANT 

This memorandum summarizes the NRC staff's evaluation of the mechanical 
adequacy of core plate bypass hole plugs for insertion into the Vermont 
Yankee reactor.  

"Vermont Yankee plans to use the same method and type of plug previously 
reviewed by the NRC staff for Vermont Yankee and subsequently reviewed 
by the NRC for use in the Duane Arnold Energy Center Plant.( ) 

The plug consists of five basic parts, as shown in Figure 1. Identical 
plugs have previously been installed at Vermont Yankee, Pilgrim, and 
Duane Arnold. The body provides a means of guiding the device into the 
bypass flow holes as well as a shoulder to support the plug and forma 
seal against water flow. The shaft extends through the body. A knob 
is provided at the top of the shaft to provide a means of grabbing the 
plug during installation and extraction. At the bottom, the latch is 
attached to the shaft by a pin. The latch is free to rotate during 
installation. The spring acts against the body and shaft during normal 
operation to provide the force necessary to offset the pressure differential 
acting on the body.  

During installation, the plug has its latch rotated 90 degrees from its 
installed position and withdrawn and locked in the body. The shaft is 
gripped by the installation tool, and the plug is inserted into the 
bypass flow holes. The body engages the rim of the hole. The shaft 
is pushed to its full extension, thus lowering and unlocking the latch 
below the underside of the core plate. The latch then rotates 90 degrees 
and bears on the bottom of the core plate. After insertion, the plug is 
pulled with about 30-pound force to test the placement.  

The plug can be removed by gripping the top of the shaft with an extracting 
tool and applying a force of about 500 pounds. The latch's legs will be 
plastically deformed and the entire plug withdrawn. The plugs previously 
installed at Vermont Yankee were removed with no abnormalities or loose 
pieces reported. The force required for removal varied from 500 to 1300 
pounds 

(1) Safety Evaluation of Mechanical Plugs to be Inserted into the 
Bypass Holes of the Duane Arnold Energy Center Reactor issued June 18, 197S.
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Based on a review of the design, the test rig, the installation methods 
and the previously, successful operating experience at Vermont Yankee, 
Pilgrim, and Duane Arnold, we conclude that the plugs will not fail so 
as to result in loose parts in the core or result in unplugging of the 
bypass flow holes. Also, we conclude that the installed plugs will 
preclude unacceptable channel box damage for at least the proposed fuel 
cycle. Surveillance programs will be required to confirm the nature and 
extent of any residual tube excitation and resultant effect, if any, on 
core components.  

Accordingly, we conclude that the installation of the plugs should be 
authorized. The licensees safety analysis for operation with plugged 
bypass holes, submitted July 30, 1975 is still under review.  

Dated:
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june 18, 197S
> Docket No, SO(L-331

SAFETY EVALUATION OF MECHANICAL PLUGS TO BE 

INSERTED INTO THE BYPASS HOLES 

OF THE DUANE ARNOLD ENERGY CENTER REACTOR 

This memorandum summarizes the NRC staff's evaluation of the mechanical 

adequacy of coolant hole plugs for insertion into the Duane Arnold 

reactor.  

The analyses of the plugs submitted for the staff review were based 

upon data and assessments by the reactor vendor, the General Electric 

Company. (1) General Electric presented to the NRC staff a summary 

of inspections on EW7R-2s and BW.R-3s (Table I). These older plants 

have instrument tubes similar to Duane Arnold, but no flow aug

mentation holes in the core support plate. The bypass flow for 

these plants enters through clearances in the assembly end fittings, 

which is similar to the proposed Duane Arnold configuration with 

plugged augmentation holes. Sixty-four channels (adjacent to 

instrument tubes and source tubes) were inspected during normal 

fuel outages in 5 plants. No significant channel wear was observed 

at the corners adjacent to the instrument tubes.  

The concltsion from these data is that plugged augmentation holes 

in Duane Arnold will substantially reduce the instrument tube-channel 

interaction that resulted.in excessive wear.  

A correlation between BW.R channel box wear and lower core plate 

bypass flow holes has led to the development of a mechanical plug 

to fill these holes (Figure 1).  

The core plate plug consists of two stainless steel parts (body and 

shaft) which are connected by an Inconel spring. The shoulder of the 

body rests on the top of the core plate along the rim of a one-inch 

"bypass hole and is pressed down by the spring. An equal and opposite 

force is applied on the shaft. A stainless steel latch is connected 

-to the bottom of the shaft by means of a pin. This latch is free to 

rotate about the pin and latches the shaft to the core plate. The 

spring exerts a mihimum load of 38 lbs on the body and latch and a 

S -maximum of 46 lbs (with the worst tolerance combination).  

During installation the latch is in a pos~tion rotated 90 degrees from 

its installed position and is withdrawn ihto the body. The shaft is 

gripped by the installation tool and the plug is inserted into the 

bypass flow hole. First the body engages the rim of the hole and then 

the spring is compressed to push the shaft to its full extension.  

The latch then comes out of the body and rotates 90 degrees by means 

of an eccentric weight with respect to the 'pin. When the installation 

tool is relaxed, the latoh tears against the bottom of the core plate.  

After insertion, the plug is pulled with about 30 lbs force to check 

its placement. At the end of the next fuel cycle (after approximately

*-I--
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10 months of service), it is anticipated that the bypass flow hole 
plugs will be removed. Removal of a plug will be accomplished by 

applying about 500 lbs of force and deforming the latch plastically.  

More than 10 plugs were removed in tests performed at the GE test 

facility with consistent latch deformations without damaging other 
parts. Actual plugs were latched on a 2-inch plate with 1-inch 
diameter holes.  

Analogous wear was previously observed on other 6ore components in 

the Vermont Yankee and the Pilgrim reactors( 2 ). The source of the 
wear was also associated with the bypass flow holes. Plugs identi
cal to those to be used in the Duane Arnold reactor were installed 
in both the Vermont Yankee and the Pilgrim reactors. The plugs in 

Vermont Yankee were reaoved during a refueling operation after 10 
months of successful service.* No abnormalities or loose pieces 
were reported. The force required for removal varied from 510 to 

1300 pouncs. Based on the successful experience at Pilgrim and 
Vermont Yankee, and on our assessment that flow through the bypass 

holes contributes significantly to the causes of channel box damage.  

We believe that the installed plugs will substantially reduce the 

instrument tube vibration due to flow through the bypass holes, 
sufficiently to preclude any unacceptable wear for at least the 

proposed fuel cycle.  

Pressure differentials across the core plate during normal steady 

state operation and following a steam line break accident are expected 

to be on the order of 17 and 32 psi, respectively (somewhat plant

dependent). These loads together with the spring preload will produce 
yielding on the latch in bending but will be significantly below the 

500 lbs of force necessary for removing the plug. The 1973 GE full 
scale flow mockup test shows that, with up to 40 psi differential 
pressure, there is negligible leakage flow through the plugged holes.  

No plug vibration was observed during the test and no apparent deforma

,tion on the latch was evident after the test. As previously mentioned, 
approximately 500 lbs were required to deform the latch plastically 
and remove it from the core plate. No fatigue and plastic strain 

ratcheting is expected since the plant power cycle during the antici
pated 10 months service period will be minimal.  

General Electric has obtained instrument tube vibration data with and 
without the agu~Antation flow holes plugged using their full scale 

test facility."-J The tests, although not complete at this time, 
show a reduction in the amplitude of vibration when the holes are 
plugged.
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Stainless steel and Inconel are compatible with other reactor inter
nals and are not expected to introduce any unusual oxidation and 
stress corrosion problems. The flux level at the core plate elevation 
is estimated to be quite low and an insignificant reduction in ductil
ity due to irradiation is anticipated. GE has performed creep tests 
with both Inconel springs and stainless steel latches and found that 
stress relaxation or creep deformation were insignificant. The tests 
were performed at 550 F.  

Based on a review of the design,the test rig, the installation methods 
and primarily the previously successful operating experience at 
Vermont Yankee and Pilgrim, we conclude that the plugs will not fail 
so as to result in loose parts in the core or result in unplugging 
of the bypass flow holes. Also, we conclude that the installed plugs 
will preclude unacceptable channel box damage for at least the pro
posed fuel cycle. Surveillance programs will be required to confirm 
the nature and extent of any residual tube excitation and resultant 
effect, if any, on core components.  

Accordingly, we conclude that the installation of the plugs should be 
authorized. 'The Licensees' safety analyses for operation with plugged 
bypass holes, submitted June 10, 1975, is still under review(4)..  
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Results and Conclusions 

"* No channel wear of any kind observed on channels.  

"o Minor marks (no depth pcrceptible) sometimes observed where curtains 
were or had been. (Noted on chaninel sides).

.o RWR-2 and BWR-3 plants which do not have lower core plate 
hbles do not exhibit in-core instrument or channel wear.
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