ADVISORY CUMMITTEE ON REACTOR SAFEGUARDS
UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, D.C, 20548

JUN 15 1867

Honorable Glenn T. Seaborg
Chairman

U. S. Atomic Energy Ccumisedion
Washington, D. C»

Subjoct: REPORT ON VLRMONT YANKEE NUCLEAR POWER STATION
Dear Dr. Seaborg:

At {ts eighty-sixth mueting, on June £-10, 1967, tha Advisory Committes
on Reactor Safeguards completed ite ruview of the application by Verwont
Vankee Nuclear Power Corporation for authorization to construct the Vermoad
Yankeo Nuclear Power Station. This project was previously considered at
ACRS Subcomuittee meetings held in Washington, D, C. on May 10, 1967, ead
{n Verzont oa June 7, .,67. On tho latter date, the Subcommittes aloo
visited the reactor si*e, During its veview, the Comnittee had the benee
£t of dlccussions with represcntatives of Vermont Yankee Nuclear Power
Corporation, General Electric Cowpany, EBASCO Services Incorporatad,
Chicago Bridze and Iron Company, end the AEC Regulatory Staff., The
Cos=ittee also had the benefit ol the documents listed below,

The Vermont Yankee Nuciear Power Station is to be located in southern /
Vermont, on the west bank of the Connccticut River in thae town of Vernon,.

The Vermont Yankee reactor will be a single cycle, forced circulation

boiling water unit with a design power level of 1593 (%), The average

core power density of the Vermont Yankee unit is essentiaily the same as

that of the previously revieved Browns Ferry xeactors, acd the complex of
envrgency core cooling eystems is similar to that proposed for the Browns

Ferry reactcra, The Comaittec bolieves that several of the comrzents made

{n the March 14, 1967 report on Brownse Ferry aprly to the Vermont Yankee
application:

1.- Analysio indicates that a large fraction of the reactor fuel
elements mey be expected to fail in certain loss-of-coclant
accidents., The applicent states that the principal mode of
failure 8 expected to be by localized perforation of the ¢lad,
and that damage within the fuel assembly of such nature or exteat
as to interfere with heat vemoval sufficiently to cause clad
zelting would pot occur., The Commfttee believes that additional
evidence, both analytical and experimental, is needed and should
be obtainod to demonstrate thut whie model 48 adequately sourarve
ative for the pover densily eud fusl buraup proposed.?
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2. 7Tho applicant considers tha possibility of melting and subgequent
{sintcsration of o porticn of 2 fucl assexbly, by inlet coolant

orifice blockage or by cther moans, to be remote, However, the
resuluing effccte in terms of fiseion product release, local high
pressure production, and posoible initiation of fatlure in adja-
cent fuel clements are not well known, Information should be
developed to show that cuch er incident will not lead to unaccept=
o.lo conditions.*

3, A lincar heat generation rate of 28 ©i/ft is used by the applicant
a5 a fuel element damage limit. Experimental verification of this
criterion is incomplete, and tha applicant plans to conduct addie
tional tests., The Comauittce recommends that such tests {include
heat geroration wrates in exceas of those calculated for the worst
antiripated trensient and fuel burnups comparable to the paxicum
epected dn the reactor.¥

4., Ir a loss-of-coolant accident, the cora spray and flooding eystexs
ve recuived to function cifectively under eircumstances in vhich
-2 arsas of fuel clad may have attained temperatures higher than
rose at which such cooling cochanisas have been tested to date.
Tae asplicant is conducting testo of these devices at increased
comperatures aand has reported prelininary resulzs which are
pronising., The Cormittec again urges that these tests be extended
to temperatures as high as practicable. The use of stainless
stecl in these tests for simulation of the Zircaloy clad appears
suitable, but soma corroborating tests ezploying Zircaloy should
be iccluded.

The reactor vessel for Vermont Yankes will be a £{eld-fabricated vessel
guite similar to that proposed for the previously reviewed Monticolle
Kuclear Generating Plent. The Coumittea rccomaends that great care and
diligence be exercised in the quality control program for this vessel to
cusure the soundness of this {zportant plaat component.

The Comnmittee continues to emphasize the importance of quality assurance
{n fabrication of the primary systea and of inspection during sarvice life.
The Comuittce recomnonds that the applicant implemeut those improvexments in
primary syctem quality which are practical with current technology.¥

The integrity of Vermon Dam, just dowmstrean of the plant eite, is essential
to maintain the normal cooling water supply to the plant. The applicant bas
examined the design of the dax and states that it should withstand, without
gross fallure, the maximua hypothetical earthquake selected for the site.
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He has proposed, however, to piovide an alternate moans of removing
uiutdown heat from the plant in the event that the ziver level should
£all balow the mormal cooling water inlet, The Committes belioves that
shutdown heat tcmoval can be accomplished by one ¢ € the several wothode
being considered by the applicant,

The Coazittce recomacnds that the applicant give special attention to the
desizn of critical elements of the plant piping, including the drywelle
torus connecctions, to ensure tliat these clements are not overstressed
under maximuz carthquake forccs.

uw

The applicent propoces to usae sensing devices in | sdrculation loops

of tha reactor to detect the location of a pipe br « Signals icom these
devices would bo uscd automatically to select various valve actions that

are essential to the proper operationm of the emwrgency core cooling systems.
In view of the fzportance of the proper valve actions in the unlikely event
of a major pipo break, the Comaittee rccomnends that the sensing instrumone
tation and valva control syctem be designed to full reactor protection system
standards, azd that consideration be given to providing more than one type

of sensing device in the oysten.

Fuel clad tezneratures follewins a steam line break should be further
cvaluated during detailed design, with due attention to using conservative
assumptions and me.hods in calculating these tcmperatures. Steam line
{solation valve closure times as short as three geconds may be required

to maintain acceptadbly low fucl clad temperatures in this accident. The
applicant has stated that isolation valves with closure times adjustable
{rom 3 to 10 seconds will be obtained for the plant.

The rod block monitor system for the Vermont Yankee rcactor is a twoe
channel system, with one channcl required for rod blocking action. The
applicant has proposcd that, if one channel is bypassed Zor maintenance,
en approprictely short interval between tests will be used for the opere
ating channel., The Committee believes that, i€ one channol of the rod
block monitor system {s to bo out of service for a long period of time,
other measures, in addition to frequent toocting of the operative channel,
should be taken to eamsure that improper rod withdrawval 4s not allowed to
OcCur.

Ta vievw of the high design power density of the core, an especially careful
and extonsive start-up program will be vrequired for this plant., If the
starteup progrem or the additional {afornation on fuel behavior referred

to cbove should fail to confirm adequately tho designer's expectations,
plant modificacions ov¥ restrictions on operation may be appropriate.
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Chairman

% The Comaittee believes that thesc matters
large water=cooled power veactors,

Refercnecst

1., L-tter from Vermont rankce Nuelcar Powew
1966, including License Asplication,

2, Verzoat Yankoe Nuclear P
Volumes I, I, and 111,

3. Letter froa Vermont Yankee luecicay 7
067, wisth Auendzene o, 1 S
&, Letter Sroz Vermont Yankes Nuclcar Power
1967, with Amendaent Lo, 2
5, Letter {ros Vevzont Yanke
1967, with Azcndment No.
6, Lotter from Vermont Yankee 1
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are of significance for all

and warrant careful attention,

Corperation, dated Novezber 30,

ower Station Plant Desiga and Analysis Report,

Corporation, dated January 10,
?li\" atione.
Corporation, dated January 23,

to licence Application.
Nuclear Power Corporation, dated april 12,
to License Application.
vuclear Power Corporation, dated April 28,

1967, with Amendzent Yo. & to License Application.

7. Letter from Vermont

oo Wuelcar Power Corpovation, dated May 19,

1967, with Amendacat 1o, 5 to Licensc application.

8, Letter from Vermonl Yaakee

Nucicar Power Corporationm, dated May 24,

1967, with Anendacnt No. 6 to License Application.

9, Amendzeat No. 7 to License

Application, dated June 2, 1967.



