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This arendment incorporates; (1) water teupereture limits during any 

testinr which adds hest to the suppression pool, (2) suppression pool 

water tempereture limits requiring Oanual scrap of the reactor, (3) 

suppression pool water temperature limits requiring reactor pressure 

vessoel depressuriizatio", (4) surveillance requiremetants to monitor water 

temperatures durinv. operatiobs which add heat to the suppression pool anWd 

(5) external visual examinations of the, suppression chambers following 

operations in which the pool temperatures exceed 160 F.  

During our review, we discussed with your staLf certain modifications 

to the proposed change which they agreed were necessary for clarification 

and completeneSs. These modifications have been made, 

Copies of our proposed license amoe•swent with changes to the Tecbaicel 

Specifications, Safety Evaluation and the Federal Register Notice relating 

to this action else are enclosed.  

Sincerely, 

lofgtnal signed by.

Dennis L. Zierann, Chief 
Operating Reactors tranch A2 

pivision of .leactor Licensing

Enclosures : 
1. Proposed 

w/Proposed Tech Spc change 
2. Safety T.valuation 
3. Federal Neglster Uotice ro

o2/p 1'

¾

Docke t

DISTRIBUTjqO• 
Docket BScharf (15) 

NRC PDR TJCarter 

o Local PDR PCollins 

50-271 ORB#2 Reading SVarga 
Attorney, OfLD Ciebron.  
OI&E (3) ACRS (14) 

NDube AESteen 
Yankee Atomic Electric Cqmpany BJones (4) DEisenihut 

ATTN: Mr. G. Carl Andognini JNMcGough 
Assistant to the Vice President JSaltzman bcc: JRBuchanan, ORNL 

20 Turnpike Road RNDiggs- TBAbernathy, DTI] 

hestboro, P assachusetts 0158I FDAnderson 
DLZiemann 

Centlement SKari 
WOMiller 

The Cotmissiot has requested the Federal Register to-publish the enclosed 

hotice of Proposed Issuance of an amendment to Facility License No.  

t,?R-28 for the Vermont Yankee Nuclear Power Station. The proposed amend 

ment includes a change to the Technical Specifications and is in response 

to your request dated M4arch 31, 1975, Nwich was subaitted in reply n 

to our letter dated February 14, 1975.

-I
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Yankee Atomic Electric Company

cc 
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.  

Washington, D. C. 20036 

Honorable Kimberly B. Cheney 
Attorney General 
State of Vermont 
109 State Street 
Pavilion Office Building 

Montpelier, Vermont 05602 

John A. Calhoun 
Assistant Attorney General 
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

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 

Brooks Memorial Library 
224 Main Street 
Brattleboro, Vermont 05301

Chairman, Vermont Public 
Service Board 

120 State Street 
Montpelier, Vermont 05602

Mr. Raymond H. Puffer 
Chairman 
Board of Selectman 
Vernon, Vermont 05354 

cc w/enclosures and cy of 
VY's filing dtd. 3/31/75: 

Mr. Richard V. DeGrasse 
Public Service Board 
7 School Street 
Montpelier, Vermont 05602 

Mr. Wallace Stickney 
Environmental Protection Agency 
JFK Federal Building 
Boston, Massachusetts 02203

- 2 - July 1S, 1975
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VERMONT YAVKEE NUCLEAR POWER CORPOPATION 

DOCKE7 NO. 50-271 

VERXONT YANKEE NUCLEAR POWER STATION 

PROPOSED AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No.  
License No. DPR-28 

I. The Nuclear Regulatory Commission (the Commission) has found that: 

A. The application for amendment by Vermont lankee Nuclear Power 
Corporation (the licensee) dated March 31, 1975, complies with 
the standards and requirements of the Atomic Energy Act of 
1954, as amended (the Act) and the Commission's rules and 
regulations set forth in 10 CFE Chapter 1; 

B. -The facility will operate it conformity with the application, 
the provisions of the Act, and the rules and regulations of 
the Commission; 

C. There is reasonable assurance (i) that the activities authorized 
by this amendment can be conducted without endangering the 
health and safety of the public, and (ii) that such activities 
will be conducted in compliance with the Commission's regulations; 
and 

D. The issuance of this amendment will not be inimical to the 
common defense and security or to the health and safety of the 
public.  

2. Accordingly, the license is amended by a change to the Technical 
Specifications as indicated in the attachment to this license amendment 
and Paragraph 3.0 of Facility License No. DPR-26 is hereby amended to 
read as follows:

OVFJC .... 4--I ' SURNAME10- ...... ------------------------------ -

DATElOý ------------- - • A --- -- --- -_
SU.5ý. GOVERNMENT PRINTING OFFICiE 1973-499-253

I..
Form AEC-318 (Rev. 9-53) AECM 0240
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"B. Technical Specifications 

The Technical Specifications contained in Appendices 
A and B, as revised, are hereby incorporated in the 
license. The licensee shall operate the facility in 
accordance with the Technical Specifications, as revised 
by issued changes thereto through Change No. .f 

3. This license amendment is effective as of the date of its issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

A. Giambusso, Director 
Division of Reactor Licensing 
Office of Nuclear Reactor Regulation

Attachment: 
Change No.  

Technical
to the 

Specifications

Date of Issuance:

OF IC 1 - - - --------- ..........----------------------
SURNA M E11 f.. ..-- ---- -- ------I-- ---------------- -- -------

-US. G -OVERNM-ENT PITN FIE-17-9-5



PROPOSED CHANGE TO THE TECHNICAL SPECIFICATIONS

FACILITY OPERATING LICENSE NO. DPR-28

DOCKET NO, 50-271

Delete pages 126, 139 and 141 from the Appendix A Technical Specifications 

and insert the attached replacement pages 126, 126a, 139, 159a, 141 and 

141a. The changed areas on the revised pages are shown by marginal lines.

OFFICE -" 

SURNAME •"

Porm AEC-318 (Rev. 9.53) AECM 0240 U. S. GOVERNMENT �NINI S
U.S. GOVERNMENT PRINTING OFFICE: 1974-5 -F~orm AEC-318 (Rev. 9-53) AECM 0240
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VYNPS

•.7 T.TMTTINr CONDITIONS FOR OPERATION 4.7 SURVEILLANCE REQUIREMENTS

3.7 STATION CONTAINMENT SYSTEMS 4.7 STATION CONTAINMENT SYSTEMS

Applicability: Applicability:

Applies to the operating status of the primary and 
secondary containment systems.

Obj ective:

To assure the integrity of the primary and secondary 
containment systems.  

opecification:

Applies to the primary and secondary containment 
system integrity.

Objective:

To verify the integrity of the primary and 
secondary containments.  

Specification:

A. Primary Containment A. Primary Containment

1. Whenever primary containment is required, the 
volume and temperature of the water in the 
suppression chamber shall be maintained within 
the following limits: 

a. Maximum Water Temperature during normal 
operation - 90'F.  

b. Maximum Water Temperature during any 
test operation which adds heat to the 
suppression pool - 100°F and shall not be 
above 90°F for more than 24 hours.  

c. If Torus Water Temperature exceeds 110'F, 
initiate an immediate scram of the reactor.  
Power operation shall not be resumed until 
the pool temperature is reduced below 90°F.  

d. During reactor isolation conditions, the 
reactor pressure vessel shall be 
depressurized to less than 200 psig at 
normal cooldown rates if the torus water 
temperature exceeds 120*F.

1. The suppression chamber water level and 
temperature shall be checked once per 
day. A visual inspection of the suppression 
chamber interior including water line 
regions and the interior painted surfaces 
above the water line shall be made at each 
refueling outage. Whenever there is 
indication of relief valve operation which 
adds heat to the suppression pool, the pool 
temperature shall be continually monitored 
and also observed and logged every 5 
minutes until the heat addition is 
terminated. Whenever there is indication 
of relief valve operation with the 
temperature of the suppression pool 
reaching 160'F or more and the primary 
coolant system pressure greater than 
200 psig, an external visual examination 
of-the suppression chamber shall be 
conducted before resuming power operation.

126
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VYNPS

3.7 LIMITING CONDITIONS FOR OPERATION 4.7 SURVEILLANCE REQUIREMENTS

e. Minimum Water Volume - 68,000 cubic feet 4.7 STATION CONTAINMENT SYSTEMS

f. Maximum Water Volume - 78,000 cubic feet 

2. Primary containment integrity shall be maintained 
at all times when the reactor is critical or when 
the reactor water temperature is above 212'F and 
fuel is in the reactor vessel except while performing 
low power physics tests at atmospheric pressure at 
power levels not to exceed 5 Mw(t).

2. The primary containment integrity shall 
be demonstrated as required by Appendix J 
to 10 CFR Part 50. The primary containment 
shall meet the containment acceptance 
requirements set forth in that appendix.  

a. Penetrations and seals listed in 
Table 4.7.1 shall be leak tested at 
44 psig (Pa).

b. Type C tests shall be performed on the 
isolation valves listed in Table 4.7.2.a.

126a



VYNPS

3.7.A (cont'd) 

valves, therefore, with two (2) valves secured, containment integrity is not impaired.  

Each drywell-suppression chamber vacuum breaker is fitted with a redundant pair of limit switches to 
provide fail safe signals to panel mounted indicators in the Reactor Building and alarms in the Control 
Room when the disks are open more than 0.050" at all points along the seal surface of the disk. These 
switches are capable of transmitting the disk closed to open signal with 0.01" movement of the switch 
plunger. Continued reactor operation with failed components is justified because of the redundance of 
components and circuits and, most importantly, the accessability of the valve lever arm and position 
reference external to the valve. The fail safe feature of the alarm circuits assures operator attention 
if a line fault occurs.

(1) Robbins, C. H., Tests on a Full Scale 1/48 Segment of the Humboldt Bay Pressure Suppression 
Containment", GEAP-3596, November 17, 1960.  

(2) Bodega Bay Preliminary Hazards Summary Report, Appendix 1, Docket 50-205, December 28, 1962.  

(3) CodeAllowable peak accident pressure is 62 psig.

139a



VYNPS

3.7.A (cont'd) 

Using a 50*F rise (Section 5.2.4 FSAR) in the suppression chamber water temperature and a minimum water 
volume of 68,000 ft 3 , the 170*F temperature which is used for complete condensation would be approached 
only if the suppression pool temperature is 120*F prior to the DBA-LOCA. Maintaining a pool temperature 
of 90*F will assure that the 170*F limit is not approached.  

Experimental data indicate that excessive steam condensing loads can be avoided if the peak temperature 
of the suppression pool is maintained below 160*F during any period of relief valve operation with 
sonic conditions at the discharge exit. Specifications have been placed on the envelope of reactor 
operating conditions so that the reactor can be depressurized in a timely manner to avoid the regime 
"of potentially high suppression chamber loadings.  

In addition to the limits on temperature of the suppression chamber pool water, operating procedures 
define the action to be taken in the event a relief valve inadvertently opens or sticks open. As a 
minimum this action shall include: (1) use of all available means to close the valve, (2) initiate 
suppression pool water cooling heat exchangers, (3) initiate reactor shutdown, and (4) if other relief 
valves are used to depressurize the reactor, their discharge shall be separated from that of the 
stuck-open relief valve to assure mixing and uniformity of energy insertion to the pool.  

Double isolation valves are provided on lines which penetrate the primary containment and open to the 
free space of the containment. Closure of one of the valves in each line would be sufficient to 
maintain the integrity of the pressure suppression system. Automatic initiation is required to minimize 
the potential leakage paths from the containment in the event of a loss-of-coolant accident. Details.  
of the isolation valves are discussed in Section 5.2 of the FSAR.  

The purpose of the vacuum relief valves is to equalize the pressure between the drywell and suppression 
chamber and suppression chamber and reactor building so that the structural integrity of the containment 

) is maintained.  

The vacuum relief system from the pressure suppression chamber to reactor building consists of two 100% 
vacuum relief breakers (2 parallel sets of 2 valves in series). Operation of either system will maintain 
the pressure differential less than 2 psig; the external design pressure is 2 psig.  

The capacity of the ten (10) drywell vacuum relief valves is sized to limit the pressure differential 
between the suppression chamber and drywell during post-accident drywell cooling operations to the design 
limit of 2 psig. They are sized on the basis of the Bodega Bay pressure suppression tests. The ASME 
Boiler and Pressure Vessel Code, Section III, Subsection B, for this vessel allows eight (8) operable 
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3.7.D Primary Containment Isolation Valves 

Double isolation valves are provided on lines that penetrate the primary containment and communicate 

directly with the reactor vessel and on lines that penetrate the primary containment and communicate 

with the primary containment free space. Closure of one of the valves in each line would be sufficient 

to maintain the integrity of the pressure suppression system. Automatic initiation is required to 

minimize the potential leakage paths from the containment in the event of a loss-of-coolant accident.  

4.7 STATION CONTAINMENT SYSTEMS 

A. Primary Containment Syst em 

The water in the suppr-ession chamber is used only for cooling in the event of an accident, i.e., it is 

not used for normal operation; therefore, a weekly check of the temperature and volume is adequate to 

assure that adequate heat removal capability is present.  

The interiors of the drywell and suppression chamber are painted to prevent rusting. The inspection 

of the paint during each major refueling outage, approximately once per year, assures the paint is 

intact. Experience with this type of paint at fossil fueled generating stations indicates that the 

inspection interval is adequate.  

Because of the large volume and thermal capacity of the suppression pool, the volume and temperature 

normally changes very slowly and monitoring these parameters daily is sufficient to establish any temperaturei 

trends. By requiring the suppression pool temperature to be continually monitoredand frequently logged 

during periods of significant heat addition, the temperature trends will be closely followed so that 

appropriate action can be taken. The requirement for an external visual examination following any 

event where potentially high loadings could occur provides assurance that no significant damage was 

encountered. Particular attention should be focused on structural discontinuities in the vicinity of 

the relief valve discharge since these are expected to be the points of highest stress. Visual 

inspection of the suppression chamber including water line regions each refueling outage is adequate 

to detect any changes in the suppression chamber structures.  

The primary containment preoperational test pressures are based upon the calculated primary containment 

pressure response in the event of a loss-of-coolant accident. The peak drywell pressure would be about 

44 psig which would rapidly reduce to 27 psig within 10 seconds following the pipe break. Following 

the pipe break, the suppression chamber pressure rises to 27 psig within 10 seconds, equalizes with 

drywell pressure and therefore rapidly decays with the drywell pressure decay. (I) 

(i) Section 5.2 of the FSAR.

1,'1



VYNPS

4.7.A (cont'd) 

The design pressure of the drywell and absorption chamber is 56 psig.( 2 ) The design leak rate is 
0.5%/day at a pressure of 62 psig. As pointed out above, the pressure response of the drywell and 
suppression chamber following an accident would be the same after about 10 seconds. Based on the 
primary containment pressure response and the fact that the drywell and suppression chamber function 
as a unit, the primary containment will be tested as a unit rather than the individual components 
separately.

(2) 62 psig is the maximum allowable peak accident pressure for this design (56 psig) pressure.

141a



SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

SUPPORTING AMENDMENT TO LICENSE NO- DPR-28 
AND 

CHANGE TO THE TECNI•CAL SPECIFICATIONS 

SUPPRESSION POOL WATER TEMPERATURE LIMITS 

VERMONT YANKEE NUCLEAR POWER CORPORATION 

VERMONT YANKEE NUCLEAR POWER STATION 

DOCKET NO. 50-271 

INTRODUCTION 

By letter dated March 31, 1975, Vermont Yankee Nuclear Power Corporation 
(VYNPC) requested a change in the Technical Specifications appended to 
Facility Operating License No. DPR-28 for the Vermont Yankee Nuclear Power 
Station located near Vernon, Vermont. The proposed change in Technical 
Specifications was submitted in response to our request to the licensee 
dated February 14, 1975, and is responsive to the guidelines set forth 
in our letter. We have made additional modifications to these proposed 
Technical Specifications to improve the clarity and intent of the 
specification and its basis. These additional changes were discussed 
with and agreed to by the VYNPC staff members. The proposed change 
in Technical Specifications defines new temperature limits for the 
suppression pool water to provide additional assurance of maintaining 
primary containment function and integrity in the event of extended 
relief valve operation.  

DISCUSSION 

The Vermont Yankee plant is a boiling water reactor (BWR) which is housed 
in a Mark I primary containment. The Mark I primary containment is a 
pressure suppression type ot primary containment that consists of a 
drywell and a suppression chamber (also referred to as the torus). The 
suppression chamber, or torus, contains a pool of water and is designed 
to suppress the pressure during a postulated loss-of-coolant accident 
(LOCA) by condensing the steam released from the reactor primary system.  
The reactor system energy released by relief valve operation during 
operating transients also is released into the pool of water in the torus.

FU. S. GOVERNMENT PRINTING OFFICE: 1974.526-166Form AEC..318 (Rev. 9-53) A ECM 0240
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Experiences at various BWR plants with Mark I containments have 
shown that damage to the torus structure can occur from two phenomena 
associated with relief valve operations. Damage can result from the 
forces exerted on the structure when, on first opening the relief 
valves, steam and the air within the vent are discharged into the 
torus water. This phenomenon is referred to as steam vent clearing.  
The second source of potential structural damage stems from the 
vibrations which accompany extended relief valve discharge into 
the torus water if the pool water is at elevated temperatures.  
This effect is known as the steam quenching vibration phenomenon.  

I. Steam Vent Clearing Phenomenon 

With regard to the steam vent clearing phenomenon, we are 
actively reviewing this generic problem and in our letter dated 
February 14, 1975, we also requested each applicable licensee to 
provide information to demonstrate that the torus structure will 
maintain its integrity throughout the anticipated life of the 
facility. Because of apparent slow progression of the material 
fatigue associated with the steam vent clearing phenomenon, we 
have concluded that there is not immediate potential hazard 
resulting from this type of phenomenon; nevertheless, surveillance 
and review action on this matter by the NRC staff will continue 
during this year.  

2. Steam Quenching Vibration Phenomenon 

The steam quenching vibration phenomenon became a concern as a 
result of occurrences at two European reactors. With torus 
pool water temperatures increased in excess of 170*F due to 
prolonged steam quenching from relief valve operation, hydro
dynamic fluid vibrations occurred with subsequent moderate to 
high relief valve flow rates. These fluid vibrations produced 
large dynamic loads in the torus structure and extensive damage 
to torus internal structures. If allowed to continue, the 
dynamic loads could have resulted in structural damage to the 
torus itself, due to material fatigue. Thus, the reported 
occurrences of the steam quenching vibration phenomenon at the 
two European reactors indicate that actual or incipient failure 
of the torus can occur from such an event. Such failure' would 
be expected to involve cracking of the torus wall and loss of 
containment integrity. Moreover, if a LOCA occurred simultaneously 
with or after such an event, the consequences could be excessive 
radiological doses to the public.

OFFICE10 -------- ------------------------
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In comparison with the steam vent clearing phenomenon, the 
potential risk associated with the steam quenching vibration 
phenomenon (1) reflects the fact that a generally smaller safety 
margin(Wexists'between the present license requirements on 
suppression pool temperature limits and the point at which 
damage could begin and (2) is more immediate.  

EVALUATION 

The existing Technical Specifications for the Vermont Yankee plant 
limit the torus pool temperature to 90*F. This temperature limit 
assures that the pool water has the capability to perform as a.  
constantly available heat-sink with a reasonable operating tempera
ture that can be maintained by use of heat exchangers whose secondary 
cooling water (the service cooling water) is expected to remain 
well below 90'F. While this 90*F limit provides normal operating 
flexibility, short-term temperatures permitted by operating 
procedures exceed the normal power operating temperature limit* 
but accommodates the heat release resulting from at'normal operation, 
such as relief valve malfunction, while still maintaining the required 
heat-sink (absorption) capacity of the pool water needed for the 
postulated LOCA conditions. However, in view of the potential risk 
associated with the steam quenching vibration phenomenon, it is 
necessary to modify the temperature limits in the Technical Specifi
cations.  

This action was, as discussed in our February 14, 1975 letter, first 
suggested by the General Electric Company (GE) who had earlier informed 
us of the steam quenching vibration occurrences at a meeting on 
November 1, 1974, and provided related information by letters to us 
dated November 7, and December 20, 1974. The letter of December 20, 1974 
stated that GE had informed all of its customers with operating 
BWR facilities and Mark I containments of the phenomenon and included 
in those communications GE's recommended interim operating temperature 
limits and proposed .operating procedures to minimize the probability 
of encountering the damaging-regime of the steam quenching vibration -' 

phenomenon.  

Our implementation of the GE recommended procedures and temperature 
limits via changes in the Technical Specifications are evaluated in the 
foll-owing paragraphs: 

1/ The difference, in pool water temperature, between the license 
limit(s) and the temperature at which structural damage might 
occur is the safety margin available- to protect against the 
effects of the phenomenon discussed' 

OFFICE . .-------------. .---------------------- - - - --------- ---------- -----------------
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a. The new short-term temperature limit applicable to all reactor 
operating conditions requires that the reactor be scrammed if the 
torus pool water temperature exceeds 1100F. This new temperature 
limit and associated requirement to scram the reactor provides 
an additional safety margin below the 170GF temperatures related 
to potential damage to the torus.  

b. For specific requirements associated with surveillance testing, 
i.e., testing of relief valves, HPCI and RCIC, the water 
temperature shall not exceed 100*F, i.e., 10OF above the normal 
power operation limit. This new limit applicable to surveillance 
testing provides additional operating flexibility while still 
maintaining a maximum heat-sink capacity. The current limits 
in the Technical Specifications made a provision for these require
ments but were less restrictive on the maximum water temperature, 
i.e., current limit is 1300F. The time allowed for return to 
normal operating temperature is unchanged.  

c. For reactor isolation conditions, the new temperature limit is 
120*F, above which temperature the reactor vesseL is to be 
depressurized. This new limit of 120*F assures pool capacity 
for absorption of heat released to the torus while avoiding 
undesirable reactor vessel cooldown transients. Upon reaching 
1200F, the reactor is placed in the cold, shutdown condition 
at the fastest rate consistent with the Technical Specifications 
on reactor pressure vessel cooldown rates.  

d. In addition to the new limits on temperature of the torus pool 
-water, discussion in the Basis includes a summary of operator 
actions to be taken in the event of a relief valve malfunction 
which are standard operating procedures at VYNPS. These 
operator actions are taken to avoid the development of 
temperatures approaching the 170*F threshold for potential 
damage by the steam quenching phenomenon.  

CONCLUSION: 

We have concluded, based on the considerations discussed above, that: 
(1) there is reasonable assurance that the health and safety of the 
public will not be endangered by operation 'in the proposed manner, and 
(2) such activities will be conducted in compliance with the Commission's 
regulations and the issuance of this amendment will not be inimical 
to the common defense and security or to the health and safety of the 
public.  

-- ... ... , .4 ¶.i:7S
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UNITED STATES NUCLEAR REGULATORY -COiMISSION 

DOCKET NO. 50-271 

VERMONT YANKEE NUCLEAR POWER CORPORATION 

NOTICE OF PROPOSED ISSUANCE OF AENDMENT 
TO FACILITY OPERATING LICENSE 

The U. S. Nuclear Regulatory Commission (the Commission) is considering 

issuance of an amendment to Facility Operating License No. DPR-28 issued 

to Vermont Yankee Nuclear Power Corporation (the licensee), for operation of 

the Vermont Yankee Nuclear Power Station (the facility) located near Vernon, 

Vermont.  

The amendment would incorporate additional suppression pool water 

temperature limits: (1) during any testing which adds heat to the pool, 

(2) at which reactor scram is to be initiated and (3) requiring reactor 

pressure vessel depressurization. It also would add surveillance require

ments for visual examination of the suppression chamber during each 

refueling and following operations in which the pool temperatures exceed 

1606F and add monitoring re-juirements of water temperatures during 

operations which add heat to the pool.  

Prior to issuance of the proposed license amendment, the Commission 

will have made the findings required by the Atomic Energy Act of 1954, 

as amended (the Act) and the Commission's rules and regulations, which are 

set forth in the proposed license amendment.  

By AUG 2 5 1975 , the licensee may file a request for a hearing and 

any person whose interest may be affected by this proceeding may file a 

request for a hearing in the form of a petition for leave to intervene
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with respect to the issuance of the amendment to the subject facility 

operating license. Petitions for leave to intervene must be filed under 

oath or affirmation in accordance with the provisions of Section 2.714 of 

10 CFR Part 2 of the Commission's regulations. A petition for leave to 

intervene must set forth the interest of the petitioner in the proceeding, 

how that interest may be affected by the results of the proceeding, and 

the petitioner's contentions with respect to the proposed licensing action.  

Such petitions must be filed in accordance with the provisions of this 

FEDERAL REGISTER notice and Section 2.714, and must be filed with the 

Secretary of the Commission, U. S. Nuclear Regulatory Commission, 

Washington, D. C. 20555, Attention: Docketing and Service Section, by 

the above date. A copy of the petition and/or request for a hearing should 

be sent to the Executive Legal Director, U. S. Nuclear Regulatory Commission, 

Washington, D. C. 20555, and to Mr. John A. Ritsher, Esquire, Ropes and 

Gray, 225 Franklin Street, Boston, Massachusetts 02110, the attorney for 

the licensee.  

A petition for leave to intervene must be accompanied by a supporting 

affidavit which identifies the specific aspect or aspects of the proceeding 

as to which intervention is desired and specifies with particularity the 

facts on which the petitioner relies as to both his interest and his 

contentions with regard to each aspect on which intervention is requested.  

Petitions stating contentions relating only to matters outside the Commission's 

jurisdiction will be denied.
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All petitions will be acted upon by the Commission or licensing board, 

designated by the Commission or by the Chairman of the Atomic Safety and 

Licensing Board Panel. Timely petitions will be considered to determine, 

whether a hearing should be noticed or another appropriate order issued 

regarding the disposition of the petitions.  

In t eveet -that a hearing is held and a-person is permitted to 

intervene, he becomes a party to the proceeding and has a right to 

participate fully in the conduct of the hearing. For example, he may 

present evidence and examine and cross-examine witnesses.  

For further details with respect to this action, see the application 

for amendment dated March 31, 1975, which is available for public inspection 

at the Commission's Public Document Room, 1717 H Street, N. W., Washington, 

D. C. and at the Brooks Memorial Library, 224 Main Street, Brattleboro, 

Vermont 05301. The license amendment and the Safety Evaluation may be 

inspected at the above locations and a copy may be obtained upon request' 

addressed to the U. S. Nuclear Regulatory Commission, Washington, D. C.  

-20555, Attention: Director, Division of Reactor Licensing..  

Dated at, Bethesda, Maryland, this ~ 4 cOJ fQ .~ 17 
FOR THE NUCLEAR REGULATORY COMMISSION 

OrigLal-signed b'y 
mi•is L. Z•enaiol 

Dennis L. Ziemann, Chief 
Operating Reactors Branch #2 
Division of Reactor Licensing

J
OFFICEI ----

DSURNAME0 -....... . -_- -- --- ------

S, ATF-P.



UNITED STATES 

NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

Docket No. 50-271 

Yankee Atomic Electric Company 

ATTN: Mr. G. Carl Andognini 

Assistant to the Vice President 

20 Turnpike Road 

Westboro, Massachusetts 01581 

Gentlemen: 

The Commission has requested the Federal Register to publish the enclosed 

Notice of Proposed Issuance of an amendment to Facility License No.  

DPR-28 for the Vermont Yankee Nuclear Power Station. The proposed amendment 

includes Change No. 26 to the Technical Specifications and is in response 

to your request dated March 31, 1975, which was submitted in reply 

to our letter dated February 14, 1975.  

This amendment incorporates: (1) water temperature limits during any 

testing which adds heat to the suppression pool, (2) suppression pool 

water temperature limits requiring manual scram of the reactor, (3) 

suppression pool water temperature limits requiring reactor pressure 

vessel depressurization, (4) surveillance requirements to monitor water 

temperatures during operations which add heat to the suppression pool and 

(5) external visual examinations of the suppression chambers following 

operations in which the pool temperatures exceed 160 F.  

During our review, we discussed with your staff certain modifications 

to the proposed change which they agreed were necessary for clarification 

and completeness. These modifications have been made. 'i :" . .  

Copies of our•Safety Evaluation and the Federal Register Notice relating 

to this action also are enclosed.  

Sincerely, 

Dennis L. Ziemann, Chief 

Operating Reactors Branch #2 

Division of Reactor Licensing 

Enclosures: 
S I.- Amendment /N7--I- 

2. Safety Evaluation 1 LI 

0•O-•7ýF&jederal Register Notice • : 
0 

/7nclosures: 
, A4 next page

Aý-



UNITED STATES 

NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

Docket No. 50-271 

Yankee Atomic Electric Company 

ATTN: Mr. G. Carl Andognini 

Assistant to the Vice President 

20 Turnpike Road 
Westboro, Massachusetts 01581 

Gentlemen: ~ ~ ~ ~ 

The Commission hass'• ' the eclosed •-m• to Facility 

License No. DPR-28, Th ""-iendment includes Change No. 26 to the Technical 

Specifications and is in response to your request dated March 31, 1975, 

which was submitted in reply to our letter dated February 14, 1975.  

This amendment incorporates: (1) water temperature limits during any 

testing which adds heat to the suppression pool, (2) suppression pool 

water temperature limits requiring manual scram of the reactor, (3) 

suppression pool water temperature limits requiring reactor pressure 

vessel depressurization, (4) surveillance requirements to monitor water 

temperatures during operations which add heat to the suppression pool and 

(5) external visual examinations of the suppression chambers following 

operations in which the pool temperatures exceed 160 F.  

During our review, we discussed with your staff certain modifications 

to the proposed change which they agreed were necessary for clarification 

and completeness. These modifications have been made.  

Copies of our Safety Evaluation and the Federal Register Notice relating 

to this action also are enclosed.  

Sincerely, 

Dennis L. Ziemann, Chief 

Operating Reactors Branch #2 

Division of Reactor Licensing 

Enclosures: 
1. Amendment No. 15 

w/Change No. 26 

2. Safety Evaluation 

3. Federal Register Notice 

cc w/enclosures: 
,$$@ofext page

"',76 _1911



ATTACHMENT TO LICENSE AMENDMENT'NO. 15 

CHANGE NO. s-TO THE TECHNICAL SPECIFICATIONS 

FACILITY OPERATING LICENSE NO. DPR-28 

DOCKET NO. 50-271 

Delete pages 126, 139 and 141 from the Appendix A Technical Specifications 

and insert the attached replacement pages 126, 126a, 139, 139a, 141 and 

141a. The changed areas on the revised pages are shown by marginal lines.



UNITED STATES 

NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

VERMONT YANKEE NUCLEAR POWER CORPORATION 

DOCKET NO. 50-271 

VERMONT YANKEE NUCLEAR POWER STATION 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. .7 

License No. DPR-28 

1. The Nuclear Regulatory Commission (the Commission) has found that: 

A. The application for amendment by Vermont Yankee Nuclear Power 

Corporation (the licensee) dated March 31, 1975, complies with 

the standards and requirements of the Atomic Energy Act of 

1954, as amended (the Act) and the Commission's rules and 

regulations set forth in 10 CFR Chapter I; 

B. The facility will operate in conformity with the application, 

the provisions of the Act, and the rules and regulations of 

the Commission; 

C. There is reasonable assurance (i) that the activities authorized 

by this amendment can be conducted without endangering the 

health and safety of the public, and (ii) that such activities 

will be conducted in compliance with the Commission's regulations; 

and 

D. The issuance of this amendment will not be inimical to the 

common defense and security or to the health and safety of the 

public.  

2. Accordingly, the license is amended by a change to the Technical 

Specifications as indicated in the attachment to this license amendment 

and Paragraph 3.B of Facility License No. DPR-28 is hereby amended to 

read as follows:

/Ž76.,916
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"B. Technical Specifications 

The Technical Specifications contained in Appendices 

A and B, as revised, are hereby incorporated in the 

license. The licensee shall operate the facility in 

accordance with the Technical Specifications, as revised 

by issued changes thereto through Change No. 26." 

F3. n E TA "T- .. . " ..L &i. .  

pOpa-a~t-ing- -Reaetar s.-Br aah4A2-'

Attachment: 
Change No. * to the 

Technical Specifications

Date of Issuance:



UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D. C. 20555 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

SUPPORTING AMENDMENT NO. 15 TO LICENSE NO. DPR-28 

(CHANGE NO. 26 TO THE TECHNICAL SPECIFICATIONS) 

VERMONT YANKEE NUCLEAR POWER CORPORATION 

VERMONT YANKEE NUCLEAR POWER STATION 

DOCKET NO. 50-271 

INTRODUCTION 

By letter dated March 31, 1975, Vermont Yankee Nuclear Power Corporation 
(VYNPC) requested a change in the Technical Specifications appended to 
Facility Operating License No. DPR-28 for the Vermont Yankee Nuclear Power 
Station located near Vernon, Vermont. The proposed change in Technical 
Specifications was submitted in response to our request to the licensee 
dated February 14, 1975, and is responsive to the guidelines set forth 
in our letter. We have made additional modifications to these proposed 
Technical Specifications to improve the clarity and intent of the 
specification and its basis. These additional changes were discussed 
with and agreed to by the VYNPC staff members. The proposed change 
in Technical Specifications defines new temperature limits for the 
suppression pool water to provide additional assurance of maintaining 
primary containment function and integrity in the event of extended 
relief valve operation.  

DISCUSSION 

The Vermont Yankee plant is a boiling water reactor (BWR) which is housed 
in a Mark I primary containment. The Mark I primary containment is a 
pressure suppression type of primary containment that consists of a 
drywell and a suppression chamber (also referred to as the torus). The 
suppression chamber, or torus, contains a pool of water and is designed 
to suppress the pressure during a postulated loss-of-coolant accident 
(LOCA) by condensing the steam released from the reactor primary system.  
The reactor system energy released by relief valve operation during 
operating transients also is released into the pool of water in the torus.

•7--6-19g11
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Experiences at various BWR plants with Mark I containments have 

shown that damage to the torus structure can occur from two phenomena 

associated with relief valve operations. Damage can result from the 

forces exerted on the structure when, on first opening the relief 

valves, steam and the air within the vent are discharged into the 

torus water. This phenomenon is referred to as steam vent clearing.  

The second source of potential structural damage stems from the 

vibrations which accompany extended relief valve discharge into 

the torus water if the pool water is at elevated temperatures.  

This effect is known as the steam quenching vibration phenomenon.  

1. Steam Vent Clearing Phenomenon 

With regard to the steam vent clearing phenomenon, we are 

actively reviewing this generic problem and in our letter dated 

February 14, 1975, we also requested each applicable licensee to 

provide information to demonstrate that the torus structure will 

maintain its integrity throughout the anticipated life of the 

facility. Because of apparent slow progression of the material 

fatigue associated with the steam vent clearing phenomenon, we 

have concluded that there is not immediate potential hazard 

resulting from this type of phenomenon; nevertheless, surveillance 

and review action on this matter by the NRC staff will continue 

during this year.  

2. Steam Quenching Vibration Phenomenon 

The steam quenching vibration phenomemon became a concern as a 

result of occurrences at two European reactors. With torus 

pool water temperatures increased in excess of 170OF due to 
prolonged steam quenching from relief valve operation, hydro

dynamic fluid vibrations occurred with subsequent moderate to 

high relief valve flow rates. These fluid vibrations produced 

large dynamic loads in the torus structure and extensive damage 

to torus internal structures. If allowed to continue, the 

dynamic loads could have resulted in structural damage to the 

torus itself, due to material fatigue. Thus, the reported 

occurrences of the steam quenching vibration phenomenon at the 

two European reactors indicate that actual or incipient failure 

of the torus can occur from such an event. Such failure would 

be expected to involve cracking of the torus wall and loss of 

containment integrity. Moreover, if a LOCA occurred simultaneously 

with or after such an event, the consequences could be excessive 

radiological doses to the public.-wiL-he ,1Ilt f nu 
rlsao•-•s~umed in TID-14844. Nnowi,•r the~ pr~tnt~1icki
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In comparison with the steam vent clearing phenomenon, the 
potential risk associated with the steam quenching vibration 
phenomenon (1) reflects the fact that a generally smaller safety 
margin1,'i exists between the present license requirements on 
suppression pool temperature limits and the point at which 
damage could begin and (2) is more immediate.  

EVALUATION 

The existing Technical Specifications for the Vermont Yankee plant 
limit the torus pool temperature to 900F. This temperature limit 
assures that the pool water has the capability to perform as a 
constantly available heat-sink with a reasonable operating tempera
ture that can be maintained by use of heat exchangers whose secondary 
cooling water (the service cooling water) is expected to remain 
well below 90 0 F. While this 90OF limit provides normal operating 
flexibility, short-term temperatures permitted by operating 
procedures exceed the normal power operating temperature limit, 
but accommodates the heat release resulting from abnormal operation, 
such as relief valve malfunction, while still maintaining the required 
heat-sink (absorption) capacity of the pool water needed for the 
postulated LOCA conditions. However, in view of the potential risk 
associated with the steam quenching vibration phenomenon, it is 
necessary to modify the temperature limits in the Technical Specifi
cations~to provide- additional safety margin between operational 
-limits and structural damage -to- -the to.ru•-.  

This action was, as discussed in our February 14, 1975 letter, first 
suggested by the General Electric Company (GE) who had earlier informed 
us of the steam quenching vibration occurrences at a meeting on 
November 1, 1974, and provided related information by letters to us 
dated November 7, and December 20, 1974. The letter of December 20, 1974 
stated that GE had informed all of its customers with operating 
BWR facilities and Mark I containments of the phenomenon and included 
in those communications GE's recommended interim operating temperature 
limits and proposed operating procedures to minimize the probability 
of encountering the damaging regime of the steam quenching vibration 
phenomenon. Te.. p rceaeamndmande-dimi~s- ..  

1/ The difference, in pool water temperature, between the license 
limit(s) and the temperature at which structural damage might 
occur is the safety margin available to protect against the 
effects of the phenomenon discussed.
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a. IThe "new 'short-term temperature limit applicable to all reactor 

operating conditions requires that the reactor be scrammed if the 

torus pool water temperature exceeds 1100 F. This new temperature 

limit and associated requirement to scram the reactor provides 

an additional safety margin below the 170 0 F temperatures related 

to potential damage to the torusand- the normal poe-lperatifg 

temfpera ture 

b. For specific requirements associated with surveillance testing, 

i.e., testing of relief valves, HPCI and RCIC, the water 

temperature shall not exceed 100 0 F, i.e., 10 0 F above the normal 

power operation limit. This new limit applicable to surveillance 

testing provides additional operating flexibility while still 

maintaining a maximum heat-sink capacity. The current limits 

in the Technical Specifications made a provision for these require

ments but were less restrictive on the maximum water temperature, 

i.e., current limit is 1300F. The time allowed for return to 

normal operating temperature is unchanged.  

c. For reactor isolation conditions, the new temperature limit is 

1200F, above which temperature the reactor vessel is to be 

depressurized. This new limit of 120'F assures pool capacity 

for absorption of heat released to the torus while avoiding 

undesirable reactor vessel cooldown transients. Upon reaching 

120 F, the reactor is placed in the cold, shutdown condition 

at the fastest rate consistent with the Technical Specifications 

on reactor pressure vessel cooldown rates.  

d. In addition to the new limits on temperature of the torus pool 

water, discussion in the Basis includes a summary of operator 

actions to be taken in the event of a relief valve malfunction 

which are standard operating procedures at VYNPS. These 

operator actions are taken to avoid the development of 

temperatures approaching the 170OF threshold for potential 

damage by the steam quenching phenomenon i n- the. event,.a- relief 
ve-v&-Anad l an-ly e.pes--e�� -e--tic ks open.  

Conclusion 

We have concluded, based on the considerations discussed above, that: 

(1) there is reasonable assurance that the health and safety of the public 

will not be endangered by operation in the proposed manner, and (2) such 

activities will be conducted in compliance with the Commission's regulations 

and the issuance of this amendment will not be inimical to the common defense 

and security or to the health and safety of the public.

Date:



UNITED STATES NUCLEAR REGULATORY COM2NISSION 

DOCKET NO. 50-I 

11ýn AJ ~ .rvTR L(ICTM gn / A~ 

NOTICE OF PROPOSED ISSUANCE OF k.iE•M,,"•NT 

TO FACILITY OPERATING LIC.7•,NSE 

The Nuclear Regulatory Commission (the Com= ission) is considering 

issuance of an amendment to Facility .Operating License No. DPR-ý issued 

to (tc-i"hPz,.e .. .. gn_ licensee), for operation of the 
to o... . - a. t eth d _-ýija"

The amendment, Aincorporates additional suppression pool water temperature 

limits: (1) during any testing which adds heat to the pool, (2) at 

which reactor scram is to be initiated and (3) requiring reactor pressure 

vessel depressurization. It also~add/ surveillance requirements for 

visual examination of the suppression chamber: each refueling and 

following operations in which the pool temperatures exceed 160OF and addb 

monitoring requirements of water temperatures during operations which add 

heat to the pool.  

Prior to issuance of the proposed license amendment, the Co-mmission 

will have made the findings required by the Atomic Energy Act of 1954, as 

amended (the Act) and the Commission's rules and regulations, hirjI , a(r.  

By . the licensee may file a request for a hearing and 

any person whose interest may be affected by this proceeding may file a 

request for a hearing in the form of a petition for leave to intervene 

with respect to the issuance of the amendment to the subject facility 

operating license. Petitions for leave to intervene must be filed under 

oath or affirmation in accordance with the provisions of Section 2.714 of 

10 CFR Part 2 of the Commission's regulations. .A petition for leave to
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intervene must set forth the interest of the petitioner in the proceeding, 

how that interest may be affected by the results of the proceeding, and 

the petitioner t s contentions with respect to the proposed licensing action.  

Such petitions must be filed in accordance with the provisions of this 

FEDERAL REGISTER notice and Section 2.7)-4, and-must be filed with the 

Secretary of the Commission, _U. S. Nuclear Regulatory Commission, 

Washington, D. C. 20555'. A.ttention: Docketing and Service Section, by 

the above date. A copy 0 the petition and/or request for a hearing should 

be sent to the Executive ý-al Director, U. S. Nuclear Regulatory Co::imission, 

Washington, D. C. 20555, an1-d to C)s.,c_____ 

___ ~~ 2,the 

attorney for the licensee.  

A petition for leave to intervene must. be accompanied by a supporting 

affidavit which identifies the specific aspect or aspects of the proceeding 

as to which intervention is desired and specifics with particularity the 

facts on which the petitioner relies as to both his interest and his conten

tions with regard to each aspect on which inter-,vention is requested. Peti

tions stating contentions relating only to matters outside the Commission's 

jurisdiction will be denied.  

All petitions will be acted upon by the Commission or licensing board, 

designated by the Com-mission or by the Chairman of the Atomic Safety and 

Licensing Board Panel. Timely petitions will be considered to determine 

whether a hearing should be noticed or another appropriate order issued 

regarding the disposition of the petitions.
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In the event that a hearing is held and a person is permitted to 

intervene, he becomes a party to the proceeding and has a right to parti

cipate fully in the conduct of the hearing. For example, he may present 

evidence and examine and cross-examine witnesses.  

For further details with respect to this action, see the application 

for amendment dated Ai-p--;1 , which is available for public inspection 

at the Commission's Public Document Room, 1717 H Street, N. W., Waslvhington, 
D. C. and at the e- Gs -- u ... .L , 

The license aamvendment and the Safety Evaluation, 

.han-•isuTi-, may be inspected at the above locations and a copy may be 

obtained upon request addressed to the U. S. Nuclear Regulatory Con,'o.,ission, 

Washington, D. C. 20555, Attention: Direct6r', Division of Reactor 

Licensing.  

Dated at Bethesda, Maryland, this day of May, 1975.  

FOR T}E NUCL7Al' RECULATORY CO?,DISSION 

Division of Reactor Licensing


