February 13, 1966

MEMORANDUN

Te 1 Dr. R, L., Doam, Directoy
Divisien of Resactor Licessing

From : R, 7. Fraley, Enecuiive Socretary
[ 3 ]

Subject: MILLSTOME WUCLEAR POWER PLANT, ACRS SUBCOMMITTER QUESTIONS

At the ACRE Subcommittes wooting om Yebruwary 18, 194, several questions
were developed during discussions with representatives of the spplicamt
and their comsultants end comtractors for the Millstews Mwclear Power
Plant. These quest loms are sumeas isod (s the attached List for trame-
wittal to the applicamt. 1t 1s roquested thet written smawears b pro~
vidad to these questions for ACRS review of this prejest.

Several sdditional topies were aleo ildectified st this wsating, and the
applicant was ashed to be prepared to discuss these items when this pro~
fect 1is paxt reviewed by the Commities. Specific guastions whish the
applicant should be propared te diseuss are listed balew:

L. How will it ba ascertained whether or mot the desigs conditiomm
have boesn excesdod {f an sarthquahe oceurs! Will there be &
seismograph(s) ilastslled?

2. Is it clear that & fire in the somtrel reow casmet lead te grees
fatlure of safety systams, o.5., dimultanscws vithdvewal of reds!

3.  What wvould be the consequences of & postulared sscidont in vhish
& min stesn pipe breaks amd both fsolation valves remais opesm,
assuning other aspects of the plant fumotion e desigued?! Cow-
sider various poeitions for the pipe bresk, How would conse-
quences change if cladding ruptures om 11 of the fuel or if 1%
of the fusl eleomsnty welt due to isproper distribution of core

epray?
' Dascribe the calculation tha: leeds te the 1C/sex stack smiseion

A
o—— ;j population distributiom. ’
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5. Dascribe the meteorclogy program that will be parforwsd to deter-
wips the charscterictics of the long durstion 'fumigsation cendi-
tion vhich may cecur vith an om-share wind, Deseribe the offect
this condition may have o stack relasse rate limits.

6, Discuss the wechanical details which tend to precieude or mitigate
the consequances of & rod ejection sceidont,

7. Discuse the consequences, including reconcestration il werine 11%s,
1f water is discharyed frow ihe facility at the maxisus concentra-
tion permitted by 10 CPR Part 20.

§. Stete the weage fastor for the primciple types of stress cycles to
vhich the pressure vessel will be Sub jested, Indisate:

8. The musber of timas sach type of vyele is saticipated,

b, The sunimen suwber of sach type of cyele thet the vesssl
fe likely te underge.

e, The musber of cyelos vhish are scceptable,

The response to the above should be (a terse of the maximsa flew
olse that cam be teolarsted,

9. Dasaribe the in service imspestion and surveillanse program fer the
preaseure vezsel im some detail.

10, Discwss whether it is sredible that an scalident wight cospromiss the
elestrical distribution and instrumsentat ioa systess in sueh & woy ae
Lo provent wie of the eagiscorsd safeguards.

1. What are the consequences if the somtrol rode weve all withdrawsm at
the sass time due to & fallure in the isstrumsntat lon or drive systoms
for the roda? Cas the pressurs vesss) withatand this sceldent?

12, Wha sction would be tahem ia the event the standby diasel gensrator
vere foumd te be Llooparstive duriang rescter operstiom! Viil the rese~
tor be shet down 1f the generster is wot opersgivel?

13, Will the overpower scram sot poiat be lowered durimg speratiom with
pertial recirculation flow to melntain an scceptable bursout ratie
&t the ovarpower scram set poist? How wiil this be sccoup) lehed?

Azt schaeut
ACRE Subcommittes Ouestions os
Millistome Wuelear Powsr Statile.
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ACRS SUBCOMMITTERE QUESTIONS ON
KILLFTONS WUCLEAR POWER STATION

Discuss the consequances of au isadvertest rapid startup frow low
temperature as it relstes to allowable pressure vassel stresees
and drittle fracture limits which might exist at lov temperature.

Defipe the flaw sise amd type im the poessure vessel vhich is
sccepted in the specifications. What flewe larger im sise or of
special significance might mot be detected, particularly in sonse
of irregular geomstry?

What flaw sise 18 accepted im the studs of the rrecswre vessell
Vhat frequencies cf stwd laspection or repleseret is b et
How mamy studs cam fall witheut threateaing the iategrity of the
closure!?

Descridbe how small lesks im the pressure vessel would be dstected
and the sctiom to ba takem, should such ceswr. Now L5 sdaquate
responss assured ia the event of & previows existensd of smal!l
leaks o othar parts of the systeam!

Which missiles are protectad for and which miseiles are mot pro-
tected for?

What are the positive resetivity effects dus Lo fuel relocation?
Cea this phemowencn sffect resctivity tramsiests liks the rod
ajection sceident significamtly?

1f one postulates the rapid propagatiom of & evack sircuaferem-
tially, with the coutaimed emergy of the system, vhat would happen
to the upper sectiom of the vessel imecluding shecring of pipes,
wte,?

Can you visualize smy problem from the propagaties of & creek from
top to bottom of the vesesl but mot through the head?

Are you considering procedures for detectimg the propagatica of
cracks vithin the pressure wvessel walll
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COLRYX

Comments on

Design and Anslysis Report
Amendment No. 1 ‘
Millstone Nuclear Power Statiom ' Pd 12 59
Dated February 2, 1966
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REACTOR €' L. 1 RDS
Environmental Meteorclogical Research Branch
Institute for Atmospheric Sciences : /
February 25, 1966 .,
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Site Meteorology, Question 1(a) /

Because of the lack of applicable data it 1s difficult ;o refute or
confirm in a quantitative way whether isolated downwind terrain prominences
have any effect on decreasing the distance between the ground snd the
elevated plume centerline, thus affecting the ground concentration. Obviously,
Jamingr air flow approaching an isolated terrain obstacle must either flow
around or over the cbatacle (1). The streamlines at the level of the elevated
plume centerline will be compressed as well as raised to some extent as the
flow goes over the obstacle. The figure at the bottom of page 246, reference
(1) shows graphically how the distance between the ground and the top stream-
lines is decreased. From casual observation in the rolling countryside just
north of Washington, D, C., elevated smoke plumes on early mornings with
strong surface-based radiation inversions tend to move horizontally and are
little affected by the undulations of the terrain below. The field experi-
mental data at Humboldt Bay, Eureka, California cited by the applicant include
11 field trails, only one of which was perforwmed under inversion conditions
and even that trial was under widely meandering wind directions and wind
speeds averaging about 1 mph., It is obvious from the fluorescent particle
data that fo. tne trials which went in the direction of Humboldt Hill,
relatively good diffusion existed since the maximum ground concentration was
slways between the stack and Humboldt Hill,

Site Meteorology, Question 1(b)

It has not been demonstrated that at Millstone Point a fumigatior
condition caused by stable air over cold water moving inland cannot persist
for periods in excess of two hours with significant frequency. To various
degrees, Hewson, Gill and Walke (2) show this condition to exist numerous
times and show @ case (run #11) where the stable elevated plume reaches the
ground at 1/2 mile, They describe the plume first as "coning in & fashion
typical of a stable stmosphere with a low wind speed. Next there appears a
region in which there is very little vertical diffueion. After about 1/2
mile the plume shows considerable vertical diffusion" and visibly reaches
the ground as shown by their qraphic profile of the cloud dimensions.
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The existence of transition states of diffusion raises the broader
ques.ion of how one appropristely describes the meteorology of the site.
A® wvas pointed out im our previous comments, this involves not only on-
site information (e.g. on-site meteorological tower) but also data at
points where a marked transition occurs becsuse of land-water contrasts.
This, perhaps, could most easily (and inexpensively) be done by & com-
prehensive smoke plume photography study, However, this has the
disadvantage of being limited primarily to deylight hours because of the
photographic requirement, although some succeseful time exposure
photographs of plumes have been made in full moonlight.

Site Hydrology (Original Report)

At the request of the Site Analysis Branch, Division of Reactor
Licensing we have been requested to comment on the question of the effect
of hurricane storm surge on the maximum expected high water mark, The
high water data reported in Table II-12, page 1I-4-]1 of the original
report is taken directly from the appropriste figures in U, S, Weather
Bureau Technical Paper #4B(3). However, on the 1938 and 1954 hurricanes
it 1s noted that "Many of the elevations shown result from averaging from
two to ten values obtained within a space of one to two miles of coast-~
line, The range of values combined to obtain a single value Js frequently
greater than 2 ft. "Also, it should be noted that in the case of Hurricane
Carol of 1954 that high water levels of 12.6 and 11.8 were reported along
the open coast just west of the hurricene path and about 25 miles west of
Millstone Point, Thus, excluding wave runup (computed to be about 5 feet
by applicant) in the calculation of a maximum credible high water level,

& value of 13 to 14 feet above mean sea level would seem possible. This
compares to a value of 9,2 feet excluding wave runup in the original
Design and Analysis Report,

References

(1) Scorer, R. 8. 1958: "Natural Aerodynamics Pergamon Press, London
313 pp. (eee page 246),

{(2) Hewson, E. W., Gill, G. C. and Walke, G. J., 1963: "Smoke Plume
Photography Study, Big Rock Point Nuclear Plant, Charlevoix, Michigan"
Progress Report No, 3, Dept, of Meteorology and Ocesnogrephy,
University of Michigan (04-015-3-P), 87 pp.

(3) DeMarrais, G. A., Holzworth, G. C., and Hosler, C. R. 1965: '"Metecrological
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March 4, 1984

SIMMARY OF EVENTS
RLLATED TO DEVELOMMENT OF
ORAL VS, WRITTEN COMMENTS

Jegusty 28, 1988 - List of ACRS Questions transmitted
to DEL for written raply on Brookwood Rescter (R, F.

Fraley memo to E. G. Case following #C Meating on
Jan, 27, 1964). Incloded questions on quality com~
trol of studs and stud failure (#7), & eire. pressure
vessel crack (£13) and & long. pressure vessal crack
(P24) .

7 « ACRS agreed to
ask Millstons Polnt for written snewers to an appro-
priste list of quastions similar to these developed
for Broockweed is Jamuary. Several questioos for am
orel reply were elso developed for Broekwood and
Hillstone which deslt with the consequeances and con-
tainmant of the pressurs vessel bead as & tissile
and & cireumferential pressure vessel crsck.

- 'a 'c ".h’ “1“ te ‘o .! c“.
transmitted questions for oval meply by Brookwood
and Millstoms. Alerted £. @, Case to the writtan
questions balng developed for Millstems. Case
indicated that the orsl guestions created a prob-
lam of trengaittal for B,

« Momo from R. F. Fraley to R. L. Boan
dated 2/15 with questions for written reply re
liquid waste handliag.

obtained spproval te grally trememit the gquestious
for an oral peply e Willatons.
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SUMMARY OF EVENTS

(6) Rebrusry M., 1368 - Millstone Peint Subcommittes Meeting.
At the condlusion of the meeting R. Cos (Censultant to
Milletone) expressed greve comcern to Pr. Xebel ower
the requiremsnt for wiltten apewers to questions
danling with catastrophle pressure vessel failures.
Dr. Zabel discuseed this with me after the wmesting
and 1 agreed to bring the matter to the sttsmtion of
Pr. Okreat.

(7) Rebruery 31, 1988 - I received a telecon from £. §. Case
in whieh he Laquired if the ACRS was reviewing ite
position with re to the need for written snswers
to the Brookwood/Millstone questions oo catastrophic
presoure vessel fallures. Ne fadicated thet A.Upton
(Legal Coungal for Brockwood) had ecalled to wehs this
{oquiry based ca Informetion be bhad received concern~
ing the Millstows Subtommitces mseting. (It wes net
closr bow he had obtained this Laformetion.) I sdvised
Mr. Case that no declolea had bean meis tc wodify or
withdrew the Committes's quastions om Brockwood or
Millgtone . X (An sdvanced set of the Brookwood saewsrs
vas veceived on Feb. 21, 1964 and the snswers ia
sssodaant forw were received oo Meareh 1, 1283.,

During the day om Tuesday, chis subject was discussed
song Gkrent, Rabel, itheringten, Palladine and Preley.
It was eventually decided that the regquiressnt for
written snswers 00 the questises eu Broskwood and
Millstons dealing with catsstrophis preassure veass)
fallures would be vithdraws sand oral replies would be
satinfaccory. I called £. . Case to advise him of
this decision but be iaformed me that the amewers to
the Brockwood questions hed siresdy bees submitted

lo rriting. Mr. Case suggested that, based oo com-
msnts by Mr. Uptoa, Brookwood had decided that it
would create wore of & problem to try te explain te
potential iaterveners, etc., why they had not bass
answsred Lo writing them it would te answer the
quaniions .
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SUMBMARY OF KVENTS

I brought this to the =+~ ‘= € Pr, Okreat and
Pr. Label who decided tnat, iu view of the above,
the questions te Milletons ehould Llocluds similiar

loquiries re catastrophic pressurs vessel fallure &
originally planced.

Pr. Okrent proposed that this subject be scheduled
for discussion at the Mareh ACRS wmeetiang.

« The questions for s written reply
on Milletone were transmitted to BRL by R. F. Freley

Mersh 2, A0#4 - Written saswers to ACRS questions on

-3-

—

(8)
P
(9)
Killetons were resaived.
* WXL’WJ’T 5.
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Project

Status:

March B, 1964

Millstome Polmt (Millstons Wuglear Power Statiop)

Cocatructiom Permit Review - Letter Requested

(Applicamts were (nforesd ot the February 18, 1966 Subcomsittes
weatlng that & letter wight sot be written ot the March 1966
weet ing . )

Background:

Questiong

FNE

SURNAML »

PAYE p

boarm APRCRix )

The Hillstoms Polmt Subcommitton visitead the site of the pro-
posed Millstone Wuelear Power Bration om July 6, 195, 1s fts
July 19, 1965 letter, following review of the proposed site,
the Committon comcludad trat the site vas scceptable for &
1500 (L) prescurised or belling vater reactor, Lf adequate
contaloment and snginsered safeguards are provided.

On Wovewber 15, 195, sn appliestion for & construetion perwmit
var filed scoompaniod by the Design ad Analysio Report for the
rencior. This was followsd by & DRL/Milletons Polnt weeting on
Decomber 11 and 13, 1965 to connider the application, snd & set
of ML questions ves subsequently forvearded fo the applicaets
on Junary LA, 1966, The reply to these quest lons vas received
by the ABC on February 1, 196, On Pebruary 18, 1966, & Sub-
Comeiiton meatlng wae held; “wecommitton quest Lloms vere subse-
quent iy forverded to DEL om . #brvuary 13, 1968 for tramemittal
to the applicants; snd the mamvers - hess quastions wvere re-
colwed on March 3, 194, The temiac o schedule for the regulas-
tory process, agrend to bet: & b 0% Rtaff smd the applicaats,
contemplaten Lhsuamas of & soas(rwtion pe.wit on Juae |, 1966,

Lo The BL soalyeis states that the Regu «tory Staff believes
that the potential high vater probles ot the site should be ro-
solved by further (uforwmtion frow the applicants and from the
DRL somsuitents. The U, 8, Ceologleal Burvey report, received
after the DAL snalysis wvas forvarded to the ACRE, (mdicates
CEhat & storm surge wight couss the vater surface to rise to
1« 14,4 feet above wean sos level ot the site. The report
aleo Ladicates that veve and flood demage 35 te 13 feet showe
thie beight might cosur. Purthar (nforwst ion frow this particu-
lar DRL consultant appears to havi wade the pro am of possible
Righ vater st the sit~ less resolved, Comwents ragarding this
Watter wight be asked of the DEL Staff and the applicants.

ACRS ' | |
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1. DRL comeludes 1te report with & list of seven ftems, 1n
addition to the high vater problew, vhich will require resolu-
tion durimg comstruwction and prior to operstiom of the facility.
These items are;

1. ™e adegquacy of che Control Rod Thimble
Support strueturs,

2. The effects of o faitlure in the control
rod selector system causing the withlrawel of 2
sontrol vods.

3. Twe effects of & lows of redundsncy to
the Contaloment Spray Systess in the svemt of &
rupture of & spray besdear,

4, The transiont affects of & svdden loss of
load since the brpass systes new has o 1001 capacity.

5.  The prevemtion of diesel genarator overs
load,

6. Resuits of seteovological site tests.

7. Comtetmment integrity in the event of fa-
ceility stack failure,

Sows of the above appear 12 require sarly resclution, sad perhaps
should ba reselved at the sonstruction permit stage, especially
the effect on contolnment integrity im the evemt of failure of
the feaility stack, DEL wight b asked vhen these ftome will be
reselved,

3. GE was sskoed at the February 18, 1964 Subcommittes weeting
to be prepared to discwss the possibility of the fallure of one
of the main oteew line foolation valves resulting in fellure of
the other. (This (s similar to & quastion ashed regarding
Dresdem 1.)

4. The Pebruary 1), 1966 weworandus to DRL listad 13 ACRE ques-
tious that the applicamts should be prepared ¢ discuss at the
full Committos weeting.

5. It should ba moted that the applicants have not really
sosvered the oral ACRS questions (developed at the 70¢h moeting)
with regard to vhat might be dons to contaln & catastrophie pres-
sure vessel fallure, sueh an & brittle fallure #° the pressurs
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the Subcownittos meeting dJealt primilarly with the ({noredibiiity
of such sceldents. 1t appears that snsvers Lo thess gquost lone
vill be provided only (f the ACES inslsts.
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Livironmental Scienty Seavices Aduwinistration
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Milletone #ite 184 unique in conparisen to inland pitee dn Lhil
onshore flow, vhich 16 of most immediate concern becsuse of the site
boundary, is predominantly a stable flow as it passes the top of the
reactor stack., Contequently, the atmespherie process which would

couse the highest ground concentrations from an initd al elevated

plune wauld be one of rapid downward mixing, Such & pecudoefumipation
process has boen discuased and documented by Van der Hoven (1) and

in our comment e of December 29, 1965 and February 25, 1966 and is

also discuseed by the applicant baced on & special study by Bowne and

Colling [J i) ineluded as Appondix A«2, A criticul fatior in
conputing offearite ground=lovel concentrations assuning ah onshors

1 gation mudel d8 the inland i t whieh the land = induced
turbulen reaches the stable plume, An empirical relati ip i
available [ 1] which fits very well the measurements reported by

B and Cullines [;’ where for 17 cases of onthore gradient , Che
hedplit of the mixed layer reached G stack heipht (114 metors) at
an average distante of 3000 moter from the beasch with YhR¢
wind spoed value of 4.5 m/sec and potontial temporature gditlevence an
the overwater inveraion of 2,5YC, Liwever, for an individual case,
whoere for exanpla the wind tpeed $s rveduced dn the illustration above
to 2 m/sec, the enpirical relationship indicates Lumigation &t A
distanco of 400 m from the sources Wo would disspros with th

l'x,_‘A((.\Z( thiat AL '1'1)‘[ to their eLud L _] the closest dietance at
:

which possible funipgation would ocour 1s 2333 meters fronn Kh

SOUTUE o Hewson, Gill and Wall [ J show a case Lrun 1) the Yin
i Point peactor &AL ve from & T8 neter stack ths ¢ i
ciuvabed pad reached Lhe prount at a CLELANCE S8 L] lay wa -l,‘.l‘.,
Kobinson, Eeerly and Crainer T4) show a 76 meter high pluse restlids

the pround at the same distance for tix Huubolde Bay reactor vites

From evidence ]"u"-t'h!l_\' avallable, including Lhe s1l¢ mutcorelogis

¢ ‘a vhich shows that funigation cunditions could eccur dnland { 7o
the plant about 25 percent of the time and that st Wble or very stable

atmospleric conditions with onthore winde are ohserved % parcent of
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