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3-00-71
- - Docket ‘No. 50-247

In the Natter of -

CONSOLIDATED EDISON COMPANY OF -
NEW YORK, INC. '

(Ind1an Po1nt Stat1on, Un1t
No..2) . ,
| RESPONSE'OF'THE'AEC'REGULATORY STAFF TO PROPOSED
~FINDINGS OF FACT OF CITIZENS COMMITTEE FOR
THE PROTECTION OF THE. ENVIRONMENT :

| 'NI.t Introduct1on}

On February 8, 1972 the C1t1zens Comm1ttee for the Protect1on of

“the Environment (C1t1zens Comm1ttee) f11ed 1ts Proposed F1nd1ngs of Fact

and Memorandum'of Law relat1ve to the mot1on of the applicant for au-

'thor1zat1on to test at up to 50% - power for the Ind1an Po1nt Nuc]ear

Generat1ng Unit No 2. The regulatory staff on the same date filed its' .

comments .on the app]1cant 'S proposed f1nd1ngs ' The staff w111 respond '

"to those port1ons of the C1t1zens Comm1ttee s f1nd1ngs wh1ch we feel are

erroneous or need further c]ar1f1cat1on It is” ‘not feas1b1e to respond

to all the comments and non- ev1dent1ary matters 1nc1uded w1th1n the

f1nd1ngs We will respond to the C1t1zens Comm1ttee Memorandum of Law -

as a- separate 1tem in th1s response

II. Responses to Proposed:Findings,of‘CitiZens Committee

‘1;(b;’& c.) These’propOSed’findfngs make reference'to TID-14844

assumptions and WASH 740'ana1ysis} _The staff comments relative to these

reports were made in responses to Board questions at the hearing session

of January 19, 1971.  These responses were submitted on April 15, 1971,
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jand were subsequently accepted by the Board as. ev1dence in th1s proceed-
fndt The staff concTus1ons were that WASH 740 was not a reTevant docu-
']lment and the assumpt1ons 1n TID 14844 appTled to reTease 1nto the: con-»
T.ta1nment (rather than d1rect1y 1nto the atmosphere as 1mp11ed in pro-

-~fposed f1nd1ng T(b)) and are conservat1ve assumpt10ns for site evaTuat1on,g

' purposes Our pos1t1on rema1ns the same. o ﬂ" : .

' 1. (e ) The consequences of a maJor meltdown have not been evaluated
'for Indlan Po1nt Un1t 2 since a maJor meltdown is not cons1dered to be a
cred1b]e event. ~No ana1y51s of a maJor meTtdown for a conta1ned reactor”
wh1ch woqu descrlbe the T1ke1y consequences has been made (Tr 3978
3079, 3983). R co
-2?f The staff pos1t1on is that 1f the emergency core cooT1ng system-

funct1ons as des1gned the reTease of f1ss1on products from the core. to R
the conta1nment bu11d1ng woqu be m1n1ma1, 51nce very few p1ns woqu |
'susta1n clad damage and reTease from these is T1m1ted to ‘gap and pTenum
_1nventory (FSAR 14 3 5 - Quest1on 14 T) ‘ E _ .

3. The staff has not on]y est1mated max1mum probable der1vat1ons :
for aTT parameters enterlng 1nto the caTcuTatlon of the spray system |
»1od1ne removaT effect1veness, but has added aTT factors of uncerta1nty .

in such a way that all. comb1ne to g1ve the most conservat1ve spray re-:

" moval vaTue

' Factors such as test1ng of nozzTes S1ngTy or at he1ghts d1fferent. :

from those 1n the contalnment are 1mmater1a1 in estab11sh1ng the drop



| o o N e : _
size spectrum and trajectory The resu]ts can be extrapo]ated anaTyt1—
_.caTTy to the rea11st1c s1tuat1on The phys1ca1 character1st1cs of the
: proposed spray so]ut1on are v1rtua11y 1dent1ca1 to pure water, so that
j'the resu]ts are 1dent1caT Nozz]es were tested for the minimum pressure
“'drop expected -as well as for h1gher pressure drops
The staff d1d acknowTedge uncerta1nty in pred1ct1ng the exact drop
s1ze spectrum, but the vaTue of 2 000 m1crons chosen for the staff mode]
is conservat1ve on the bas1s of all pubT1shed data for the nozzTes used
(Tr 1494) Th1s is substant1ated by iodine remova] test data in the :
ORNL and BNWL fac111t1es w1th these nozzTes | " : -
Turbu]ent m1x1ng wou]d produce greater un1form1ty and more rap1d
p averaged 1od1ne reduct1on The generaT var1at1ons of iodine. concentra-
_t1on of up to 20% 1n d1fferent vo]ume eTements woqu be d1m1n1shed by i _
rap1d m1x1ng | - | | '3.:

The eTementaT 1od1ne removaT effect1veness of the sprays 1s evaTuated

for the h1ghest pred1cted conta1nment temperature of 280°F wh1ch y1e1ds

the most conservat1ve resuTt (Tr 1528 1534) | ”

CaTcuTat1ons of drop coaTescense are based on a modeT wh1ch takes
into account drop tra3ector1es A hypothet1ca1-case of segregat1on into
streams of part1c1es of d1screte s1ze crossing at right angTes has no
appllcab111ty to the actuaT s1tuat1on (Tr. 1507) |

CaTcuTat1ons of drop res1dence t1me are based on peak pred1cted con-

o ta1nment temperature and pressure and a steam-air atmosphere Turbulence

would, in general, resuTt‘1n Tonger suspens1on times and more favorab]e'

\
|



1od1ne remova] cond1t1ons (Tr 1507)

The effect of steam condensat1on adds onTy a very th1n surface.
Tayer to the drop, and m1x1ng and d1ffu510n woqu qu1ck1y equaT1ze ‘the
d1str1but1on of the react1ve add1t1ve.:_The pos1t1ve net.effect of - :
,iodine transport:to the”drop surfaoe'bx,the condensfng'steam was not fneluded
Twn the staff ana]ys1s Lo 55 SR vﬁ :' o nb . N .'4 Tga

Both sod1um hydrox1de and aTkaT1ne th1osquate woqu glve 1od1ne re-

’a'movaT factors suff1c1ent1y Targe to sat1sfy the requ1rement of Part TOO

ﬁThe cho1ce between reagents was made by the appT1cant (Tr. 1625 31 1634 35)

| The dose caTcuTat1ons for Ind1an Po1nt 3 were performed on the bas1s

', of TID 14844 gu1de11nes PTateout is assumed to reduce-the 10d1ne reach1ng
,‘the conta1nment by a factor of two Compar1son w1th a proposed rea11st1c
mode 1 showed th1s assumpt1on to be conservat1ve -

3 (b ) The proposed f1nd1ng 1mp11es that the staff assumpt1on for charcoaT
f11ter eff1c1ency was not conservat1ve As 1nd1cated in the test1mony, the
use- of a f1Tter eff1c1ency of 10% was character1zed as_ superconservat1ve
:(Tr 1305, T1ne 1). .and "reaT1st1ca11y conservat1ve" (Tr 1308 1ine .18). This
conservatlsm is in fact adm1tted by the C1t1zens Comm1ttee 1n proposed f1nd1ng
VTT(g)(Z) The f11ters are operat1ve dur1ng the f1rst two hours but contribute
reTat1ve1y T1tt1e to 1od1ne removaT effect1veness 1n compar1son to the much
more rap1d act1on of the sprays The1r contr1but1on is not requ1red to an
';extent greater than the assumed m1n1mum vaTue :

The staff anaTys1s for the Ind1an Po1nt Unit 3 pTant d1d not ass1gn a



T"spec1f1c f1Tter eff1c1ency, but only stated that 1t was ant1c1pated that
;a m1n1mum eff1c1ency of 5% per pass was atta1nab1e (Tr 1300, T1nes 6-10).
}v '_ 3. (c )(T) & (2) Proposed f1nd1ng 3(c) 1mpT1es that the ‘recombiners
‘could not be operated in the t1me per1od required to keep the hydrogen .
iconcentrat1on beTow the fTammabTe T1m1t AppT1cant s caTcuTat1ons show
that the conta1nment pressure is reduced to 5 ps1g at about 3,000 seconds
‘or-Tess than one hour (FFDSAR4F1g 14 3-4-2) AppT1cant S caTcuTat1ons
'show the time per1od requ1red to reach a fTammabTe hydrogen concentrat1on
,:1s about 80 days (F1g 14 8-1 in answer to staff quest1on T4 8 VoTume 6
| FFDSAR) : | i' o | o

3. (c )(3) The record 1nd1cates onTy a poss1bTe m1n1maT effect
(Tr 2279) | E | .‘ l“, o .u |
~3? 3 (d ) The staff has not g1ven any cred1t for th1s system or theq |
: penetrat1on pressur1zat1on system in: the evaTuat1on of the doses assoctated
w1th the Toss of-cooTant acc1dent (Staff Safety EvaTuatlon p. 62)

The aTTowabTe test Teakage rate as prov1ded for the conta1nment
1 1ntegrated Teakage rate test is onTy 0 075% per day 1f the test 1s run at
acc1dent pressure. It 1s even Tess than th1s if the test pressure 1s beTow

' acc1dent pressure as prov1ded for in the Techn1caT Spec1f1cat1ons (see

'spec1f1cat1on 4.4 11. A 5. on page 4 4-3).
4. The staff has expTa1ned its pos1t10n on the percentage of methyT
iodide which shoqu be assumed as a component of the conta1nment atmosphere -

following a LOCA, and uhich are giyen in Safety Guide No. 3. 'The fractional
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- during the blowdown and refiood portions of . the accfdent For examp]e,

h'cthe West1nghouse Evaluat10n Mode] considers 80% of the pred1cted blowdown .

E f]ow rate through the core for ca]cu]at1ng fue] rod heat up 1n the hot

:fspot of the core. Wh11e the staff cons1ders th1s assumpt1on to be con-
_:servat1ve with regard to potentlal flow ma]d1str1but10n through the core. \d
e'for tne ent1re per1od of the blowdown phase of the acc1dent, it provxdesv
hvadd1t1ona1 margln ‘for potent1a1 flow redistribution which may occur as a. :
:_consequence of fuel rod swe]l1ng dur1ng a portlon of the blowdown phase
: Add1t1ona]1y, the Westlnghouse Eva]uatlon Model does cons1der changes in 1
.the heat transfer coeff1c1ent 1n the gap separat1ng the fuel pellet from o
the c]add1ng Dur1ng the reflood port1on of’ the acc1dent, potent1a1 changes :
v1n core geometry wh1ch 1nc1ude local as well as core . average reduct1ons inn
coo]ant channe] f]ow area have been cons1dered by the staff 1n assess1ng -
heat transfer characterlst1cs of d1storted geometrles D1storted flow
conf1gurat10ns have been tested 1n the FLECHT program, NCAP 7665 as we]]
as. by the Aeroaet Nuclear Corporat1on, (Tr 3514) d

5. (c. )(1) The response to 5. (b ) 1s appl1cab1e to the proposed
'f1nd1ng

(c )(2) The experlments performed by ORNL and most recent]y

reported in ORNL- 4752 have shown that f]ow area reduct1ons have occurred
at least ovei a 9-inch length of core he1ght (Tab]e 8 of ORNL contalns a
list of blockage measurement for this range of rod Tength for. three PwR

multi rod burst tests). Since the length of swelling along.the‘Iength of -



. -'_8 .

,‘frod is usual]y 11m1ted to T to 1- ]/2 inches, randomhess of swelllng
| 7‘has been demonstrated by these tests West1nghouse Experlments performed.
‘by West1nghouse have shown s1m11ar resu]ts (Tr 2510 through 2518)
| 5 (d.) - The documents c1ted are not 1n evidence in this proceed1ng
5.(e. )(1)(2)(3) The documents c1ted are not in evidence in th1s '
~ proceeding. j _ | |
5.(b. )(])&(2) The documents ‘cited are not. m ev1dence in this pro- _
ceedlng | ' | |
'5 (g ) The documents c1ted are not in ev1dence in th1s proceed1ng,
5.(h.) The document c1ted is not in ev1dence |

(1 )(])(2) The documents c1ted are not in ev1dence

U'l

3. )(1), (2) & (3) Quench1ng can cause fuel rod fal]ure ‘The

U‘l

notion that temperature rise rate 1s an 1mportant parameter in study1ng
brittle fa11ure 1s not genera]ly accepted The integrated effect. of
time at temperature in determ1n1ng the extent ofe/ + oxide penetrat1on or
the amount of 21rc-water reaction is the more mean1ngfu1 determ1nant
Only 1nsofar as a temperature rise 1mp]1es a time at various temperatures
is it a factor to be cons1dered (Tr 2187 90). |

5. (k. )(1) The SIngle rod fuel burst tests have app11cat10n w1th
regard to show1ng sens1t1v1ty of the var1ous parameters with regard to
the degree of swe]llng and burst character1st1cs Slnce s1ng]e rod burst
tests have shown that interaction between nelghbor1ng rods will occur,

they cannot by themselves be used to infer degrees of coolant channel flow
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;areafrédUCtion.in PWR nu]ti—rod geometries.. As stated in-the.reSponse'
~to. CCPE'Proposed Finding 5.d., muTti rod burst:experiments are the on]y
quantitative measure * for determining coolant channel flow area configuration
in an open ]attice PWR geometry. .

5. (k.)(2), 5. (k }(2)(a), 5. (k )(2)(b) 5.(k.)(2)(c), 5.(k. )(2)(d),
5 (k )(2)(e) The documents listed are not in evidence and findings areA
not supported by evidence; _.

5.(k;)(3)' The'tests were}pertormed to compare swelling andoburst'
characteristics betWeen irradiated and unirradiated test specimens..

'Dimensional differences between these rods and those insta]]ed‘in

| ‘Westinghouse PWR's have no bearing on the phenomena observed

'5,(k.)(3)(b) DimenSional differences in rods w111 ‘effect burst
characteristics and can be related in a quantitative manner from hoop
stress considerations The results of these experiments are not»relevant
to coo]ant channe] flow area reductions resu]ting from swe111ng for a
viestinghouse designed PWR. o _

5.(k.)(3)(c) The experiments_performed.by ORNL and others have shown
that irradiated rods swell less than unirradiated rods for similar test
conditions. In ORNL-TM-3636, page 1 of the Abstract,‘it states, "However,
irradiation effects in theinrca]oy ciadding_appear to_reduce the extent
of expansion.' | . | » |

5.(k.)(4)(a)A., 5.(k.)(4)(a)B.- The Staff response to CCPE Proposed'

Finding 5.(k.)(2) applies.
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| | o R , | o _ [
B 5t(k.)(4)( JA. & 5.(k. )(4)(b)B Document 11sted is not in ev1dence

5.(k,)(4)(d) The Staff response to CCPE Proposed F1nd1ng 5.(c. )(2)
applies. |
5. (] )(1) The document Tisted is not’ in evidence.
- 5. (1 )(2) The Staff response to CCPE Proposed Finding 5.(d.) applles.
5. (1 )(3) The document listed is not in ev1dence |
5. (m.)(1), 5.(m. )(2), 5. (m )(3) The significance of ‘the PWR flow
| blockage tests must be placed in context for proper understand1ng The
performance of a fract1ona1 blockage geometry, e.q., plate, s]eeve or -
rea115t1c," becomes 1mportant on]y when the results of a totally- b]ocked
geometry becomes unacceptab]e For examp]e cons1der FLECHT test numbered
6948, 7946 8162 -8366, 8668 described in. NCAP 7665 A1l five of these
tests were conducted at a nominal initial peak clad temperature of 1600°F
a nom1na1 f]ood1ng rate of 1"/sec, nom1na1 1n1et coolant temperature of 43
-150°F peak power of 1. 24 kw/ft and pressure of 58 ps1a For test 8668
the h1ghest c]ad temperature measured a]ong the length of any rod was
2 052°F (at the 8 foot e]evat1on) _For this run, 16 of the 1nter1or flow
channels were complete]y b]ocked.--For s1m11ar cond1t1ons with no blockage,
test number 6948, the peak clad temperature was 2,0670F, at the 6-foot
elevation (bund]e m1dp1ane) The temperature data for the three tests
with blockage between 75% and 100% (7946, 8162, and 8366) were bounded by
the two tests cited. Thus it appears that consideration of the results of
- 100% channel blockage oVershadow the lesser_effects of lesser blockage.

The Regulatory Staff has testified that blockage reduces clad temperature



211 -

(IR*3467).and that'real b]ockage gives increased heat transfer (TR 3513).
| 5. (n ) The- document listed 1is not in evidence..
,",5€(°¥) The water Reactor Safety Research Program (WASH 1146, not
' tnfevidence)-does not include the Westtnghouse fue] rod fai]ure tests.
Most-of»the ORNL rod'fai1ure work'post-dates the other 1970 document
: referenced by CCPE’ (IN 1382 not 1n ev1dence) the latter a]leges
1nadequate understanding of fuel rod failure.
| - (5. (p ) The net result of the PHR- FLECHT tests with blockage was:
a demonstrated decrease in peak c]ad temperature with respect to identical,
but unb]ocked tests. Therefore, the ECCS,Inter1m Criteria evaluat1on -
- mode]s'requirevno additional conservatism to account for'floW'blockage
of the magn1tude pred1cted for th1s p]ant The 70 100°F temperature r1se
referenced at TR 2734 1s a ca]cu]ated temperature r1se for the mo1st |
geometry observed in the West1nghouse multi- rod burst test. Such a
‘temperature rise was not conf1rmed by'the FLECHT‘testst ‘. v
6.(a.)(b. )(c )(d.)(e.) (. )s. )h.) Document Tisted is not in
evidence. ) - |
6.(1.) 'Cajculations indjcatefthat“the'clad temperature'at-the end
ofcbloWdOWn is relatively insensitiue_to the flow maldistribution factor
(Tr»3652).' If'the amount of.maldistribution were doubled, i.e. if the'}
factor was lowered from 0.8 to 0(6,:the peak clad temperature'would_»
increase by only about 100°F : | v»
: 7.: The West1nghouse b]owdown code BLODWN has been ver1f1ed by
many experiments. These include several years of LOFT support exper1mentsr
and blowdown tests'performed‘at Battelle Northwest Laboratories in the'

Containment Systems Experiment (CSE).
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Tﬁld 7a(a.)(]) Experimenta]»verification of a blowdown code.means'
asSessing.its ability to predict key variables in blowdown tests. These
tests are conducted with sca]e mode . reactor systems whlch 51mu1ate the

Tgeometrlcal complexity of typ]cal reactor 1nternals (Tr 2769- 2771)
such key variables are core axial pressure drop and core flow d1rect1on
The CSE and LOFT semi-scale tests have verified that BLODWN can be used

to predict these variables. Thus, the pressure drop and. flow d1rect1on
ca]cu]ated by BLODWN for Ind1an Point 2 can be and was used to determ1ne
the forces on fue] rods (Tr 2752 2753) The'spr1ngs wh1ch hold the »
Ind1an Po1nt 2 fuel rods in p]ace were then determ1ned to be of sufficient
-strength to w1thstand the pred1cted b]owdown Toads (Tr 2753)

7. (a )(2) The 177 sca]e tests. referred to at Tr 2801-2802 are
the same tests referred to. at Tr 2778 These were steady-state f]ow
‘ red1str1but1on tests used for ver1f1cat1on of the THINC computer program
ahd therefore have no re]at1on to bTowdown load calculations with the
BLODWN computer program.

7.(a.)(3) In context, the app11cant stated at Tr. 2775 that the
Idaho semi-scale tests were not,_by themse]ves, adequate to demonstrate
the validity of the BLODWN computer program. The Idaho semi-scale tests
taken with the CSE experiments and the pipe b1owdown experiments at
I1Tinois Institute of Technology (Tr. 2779) were judged by the applicant
to sat1sfactor11y demonstrate the re]1ab1]1ty of BLODWN (Tr 2775 11nes
11- 16). | o

'7.(b.) The 2230 pounds of force referred to at Tr. 2767 is apparehtly
a transcript recording error and should read "20 to 30 pounds"(Tr. 2757

"line 17).
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7.(b.)(1).’R160chet forces.defined by CCPE'at Tr. 2757 are in
.reality torm drag forces on rod springs or spaCers. These forces»were
"considered in the»blowdown.force analysis (Tr. 2757, lines 10-14). |
; _;7 (h )(2) The time.périod wheh'blowdoWn loads are sufficient-to
“prov1de a poss1b1e mechanism for d1s]odg1ng fue1 e]ements is the first
50 m1111seconds fo11ow1ng 1n1t1at1on of a LOCA In this very short
time there wou]d.be_no-temperature change in the rodS»or springs re]aive
to- their steadyestate operating temperatures. Therefore, the applicant
has properly ignored differentialzeXpansion in asseSsing.the honing
,capab111ty of the spr1ngs under b]owdown Toads (Tr 2761, lines 19-24).
7.(c.) The CCPE postu]ated (Tr 12875) a non -mechanistic 1engthen1ng
of the b]owdown t1me by suggest1ng a LOCA with a var1ab1e break area
wh1ch started large and grew sma]] dur1ng b]owdown The resu1t1ng
increase or decrease in peak c]ad temperature wou]d depend upon the area .
time re]at1onsh1p chosen for such an acc1dent The applicant cons1dered
a spectrum of constant area breaks 1n the FSAR Variable area-breaks’are
‘not postu]ated by the AEC for accident ana1yses per the ECCS Interim
JCr1ter1a and tne app11cant has not ana]yzed such an acc1dent (Tr. 2875
Tines 15 16). .
| 8. (a) The app]]cant has demonstrated that the ECCS for Indian
Point 2 meets the AEC's ECCS‘Inter1m Cr1ter1a. Therefore, the core is
protected from'a major me]t;down;: The documents cited by CCPE invalleging
that ECCS designs are still in therexoerimenta1 proof stage were dated
1967 and 1970. More recent research and development have added signi-

ficantly to the proof of the conservatism in the ECCS Interim Criteria.
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(b ) Core disassembly w111 not be caused by the amount of clad
_ox1dat10n (shattering) or bursting predicted by the. app]icant u51ng the
LOCA mode] spec1fied in the ECCS Interim Criteria v _ |

; 8. (c.)-8. (d.) The App]icant has pr0v1ded adequate assurance. that |
rupture of the reactor vessel will not_occur. The plant systems are
ot designedytoycontroiytheﬂconsequences of a core meltdown resu]ting ,

from such an- accident. " | ‘

9;(a.)(b.)(c.)(d{) The‘definition of.loss~of coolant accident as
given in 10 CFR Part Soliimits'the size of the pressure vessel rupture
to the doub]e—ended break'of the largest pipe of the-reactor coolant
system- This definition was applied by the staff 1n 1ts evaiuation of
the proposed ECCS against General De51gn Criterion 35 and also against
the acceptance criteria described in the Comm1551on s Interim Policy

_Statement Our conc1u51on, as stated i Supp]ement No. 3 of the staff
safety evaiuation was that the acceptance criteria could be met .

‘The rupture of the reactor vesse] is not con51dered a 11ke1y event
and therefore exc]uded from the category of accidents known as loss of
cooiant acc1dents for the fo]iow1ng reasons: |

The probability of failure of a reactor vesse] bu11t in accordance

with the rules of construction code (ASME Section III - Nuclear

Vesse]s) specifically formulated to provide increased reliability

and safety over vessels built to non-nuclear vesselvcodes:(ASME

- Section I - Power Boilers) is»consideredinegiigihie. The basis for

' this conclusion is supported by the statements contained in "Report




Case

by AEC.Regulatory Staff'jn~Response todASLB'Questions Concerning
Reactor Vessel Integrity"»(dated October 26, 1971). The Safety
lof fossil- fue]ed power boilers in the U. S. built to ASME Section I
code rules which are substant1a]1y less str1ngent in the de51gn o
'and construct1on requ1rements than those of ASME Section III.
Nuclear Vesse] Code has been demonstrated by successful and
reliable operatlon in many power p]ants since the deve]opment
- of the f1rst ASME Boiler and Pressure Vesse] Code. Nuclear reactor
vesse]s can be expected to exceed the service re]1abi]ity of power
' boilers by virtue of the much more demand1ng requ1rements 1mposed
by the nuclear vesse] code and the unpara]le]ed inservice 1nspect1ons
‘wh1ch reactor vessels will rece1ve dur1ng their service 11fet1n?
(Staff Response to Board Quest1ons 10/26/71) L | 1
9. (e )&(f ) The des1gn and constructlon requ1rements of the ASME
Section III Code, 1965 ed1t1on w1th 1965 Summer Addenda and Code Cases,
“contain a]] of the pr1nc1pa1 ru]es which appear 1n later ed1t1ons of the
- code. Later editions ofythe_code expand pr1mar11y in the areas of quallty
assurance provisjons. Augmentation of the Code, in the case of the Indian
Point 2 ‘reactor vessel by West1nghouse equipment spec1f1cat1on, is 1nter-
preted as added qua]1ty assurance measures responsive to the ACRS recom-
mendations "to give further attent1on to the methods of analysis, and to
‘the development and implementation of improved'methods of inspection.” As
stated in the above-ment1oned "Report by AEC Regulatory Staff," the stress
analysis of the reactor vessel received an additional review to verify
the adequacy of the methods of analysis emp]oyed by the vesse] manufacturer

and the extent of nondestructlve examination app]led to the vessel mater1als

[
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100% uTtrasonic inspection) represehted an improvement over the 1eSSer
requirehents'contained'in the 1965 edition of ASME Code. The inservice
1nspection program as 1dent1fied in the Techn1ca1 Specification for the
Indian Point 2 reactor vessel, is- subJect to review by the AEC upon com-
p]etion of the first 1hspection. This procedure which is outlined in the
Cohmission documentventitled "inservice'Ihspection Requirements for
' Nuciear Power PTants Constructed with Limited Accessibility-for Inservice
Inspection" (January 31, 1969) is intended to re-examihe’the feasibi]ity'
of using newly deve]oped examination equipment'which the industry is
making available to nuclear power p1ants for the spec1f1c purpose of
augmenting the 1nspections of areas with ]1m1ted access
The staff answers to Board questions (Tr. 758-759) received in

evidence on Ju]y 13 1971 ref]ected the fact that the authors of. Sectioh
'XJ of the Boiler and Pressure Vessei Code recognize the p0551b111ty of
continuing advances in 1nserv1ce 1nspect10n techniques It is not the
Jintent of the Code to 11m1t the period of 1ssuance of a nuc]ear reactor
11cense on the basis of requ1rements that may not be capab]e of being met.
As stated on page 3t of the additional testimony of the regulatory staff
'.concerning reactor vessel integrity dated October 26, 1971

"The regulatory staff has received assurance from industry that

the examination equipment for remote inspections can.be made

available on a timely basis and applied to satisfy the examina-

tion requirements of the ASME Section XI' Code, within this

five-year period." N ,
| 9.(g.) Although the fracture'tOughness properties of the Indian

Point 2 reactor vessel materials are not completely available, the AEC
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J:regulatorvataff'has notfre]ied}upon’thfs iimited data to establfsh?safg,
'_reactor uesse] operating']imits The approach taken, in this case, was

. to assume very conservat1ve values of fracture toughness propert1es as
Hestab]1shed from the review of many other app11cat1ons where adequate

'data'Were»submitted, and to apply the latest AEC fracture toughness criteria

(Proposed Amendment to 10 CFR Part_SO, dated April 6, 1971), as amended

to reflect the recently revised ASME Code Section III'fracture'toughness

rules. This procedure will assure that an adequate margin 1s ava11ab1e-

dur1ng the startup and shutdown of the reactor vessel to assure operat1on
within pressure-temperature 11m1ts where the materials exhibit acceptab]e'
fracture toughness properties. A more'Conservativettemperaturejlimit of

pressur1zat1on for the Indian Po1nt 2 reactor vesse] has ‘been estab]1shed

which is 51gn1f1cant1y higher than for cases where more comp]ete fracture

toughness propert1es are made ava11ab1e. v .

.9.(1 ) The H. B. Rob1nson incident is re]ated to a p1p1ng component'
faf]ure' S1m11ar1y,_the through—wa]] piping cracks referenced in (1 )(1)
were not cracks in the reactor vesse] but occurred in p1p1ng components
beyond the reactor vesse] pressure reta1n1ng membrane boundary

It is prec1se1y denonstrated from such reported experlences, of '

failures in piping components, that the higher Tikelihood of ruptures can

~be expected to occur 1n piping components rather than in the vessel proper.i

P1p1ng components, by v1rtue of the1r geometry are subJected to combina-
tions of loads not exper1enced by vessels, and as such, are considered as

the more likely loss-of-coolant design basis breaks.
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The AEC Regulatory staff S eva]uat1on of’ the H. B Rob1nson 1nc1dent
f'does not conc]ude that the fa11ure resu]ted desplte compliance with the
code requlrements, as inferred by paragraph (1;).__The design, in the
-opinion:offthe'regu]atory‘staff, did notleomply fu]fy with the code
requirements. : S |
-10.(a;) ~The regulatory staff has revfeWed’changes favorably in a
Ietter to the applicant dated February-25 1972 This letter was forwarded
to: the Board and partles on February 28 1972. | | ‘
| 10. (b ) ‘The Comp]1ance D1v151on of the regu]atory staff is fo]]ow1ng
the deta11ed restorat1on work and w1]1 provide f1nd1ngs on the adequacy '
of such restorat1on in the1r determ1nat1on that' the p]ant is constructed '
in accordance w1th tne app11cat10n 4
‘ 1] (d ) With respect to this 1tem, the staff response to the Board S
quest1on (Tr 500) dated January 19, 1971 stated that "...the purg1ng
system is cons1dered to be a backup to the redundant flame recomb1ners "
The dec1s1on to permit a two-year de]ay was . based on the staff S best
Judgment of the s1tuat1on. | |
11.(f.)(1) There is nothing.in the record or elsewhere which states

that a core meltdown was considered credible in 1965. The PSAR require-

ment for the crucibTe was based on a possibi]ity of partial fuel me]ting
.for a LOCA (Tr. P;T148-]149). No performance tests under LOCA conditions
have been run for Indian Point:Unit 2 accumulators. Testimony references
are to semiscale tests. .

11. (f )(2) Staff test1mony presented on Pp- 1148 and 1149 of the

transcr1pt state that a crucible was requ1red because analys1s indicated

.
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:the poss1b111ty of part1a1 fuel meltlng (not core meltdown) The -crucible

_lremoval was based on the rev1sed emergency core cooling system wh1ch
prevents fuel meltlng _

]2.(a.)(1)(a) ,Th1s_qﬁestioh responded to in Section 14 3.3 of
FFDSAR. - : o
: 12.(a.)(])(b),~Eva1uation models approved by the Commission in
Appendix A of the Interim Policy Statement do accommodate certain possible
changes in core geometry. The staff response to CCPE Proposed Find 5.(b.)
apblies; | | | |
| '12,(a.)(1)(c) In a»reactorasystem'having multiple, similar ]oops;

Sit s possib]e.to_simulate the,unbrokea.]oops'as_one lToop containing the
total mass and.providing the total flow.and heat transfer. This is
‘ana1ogous to'representjng a parallel e]ectrica] network by its equivalent
single branch.  The broken loop is mode]ed as a separate loop. Thus, a
two-loop code would be satisfactory. - (See applicant's additional testimony,A
July 13, 1971.) | | - |

(a )(2) As part of a special sens1t1v1ty study the effects of
a deta11ed pressure d1str1but1on on the natura] circulation flows within
the core were performed (see Appendix 14.B. of Indian Po1nt 2 FFDSAR).
12.(a.)(3) Intervenor has 1ncorrect]y 1nterpreted material presented
in the cited reference which is not in ev1dence.
| ]2;(a.)(4)_ Exhibit M-136 refers to assumptions and simplifications
made regarding blowdown and heatuﬁ codes. In.reviewing proposed evaluation

models (which cdnsidered both blowdown and heatup codes) the staff required
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sensitivity studies to be performed to insure that the level of detail

in representing the primary system as well as the hot.rod was sufficient

" and any finer representationvof the systemvproduced'insignificant

- differences in predicted'b1owdown,behavior. (See Interim Policy Statement,

Appendix A, Part'3.) A
12.(a.)(5) The SATAN-V and LOCTA R-2 codes_are‘the two computer

programs_nsed for the analysis of LOCA. The SATAN-V code has been checked

~against the Loft semi-scale and the CSE tests for a number of years. The

~analytical predictions of the SATAN-V code have'beenfverified’for most of

the b]oWdown transient Where the eode did not satisfactorily predict
the exper1menta1 result, e. g-» dur1ng accumu]ator 1n3ect1on, conservative
assumptions are applied as requ1red by the Interim Po]1cy Statement
(Inter1m Policy Statement Appendix A, Part 3. ) )

' The_LOCTA R-2 code is used to calculate the fuel element temperature
transients during the LOCA; This.eode is a cpmputer formulation of the
basic heat transfer equations, such as the Fourier heat conduttiqn equation,
that have beenrterified for many years. The heat transfer correlations
used in this code have been derived from experimental data. Where uncer-
tainties exist, such as»"time to‘DNB," conservative assumptions are applied
as required by the Interim PolicyIStatement.‘ (Interim Policy Statement,
Appendix A, Part 3.) _ o |

12. (a.)(6) As discussed invnumber 12.(a.)(5) above, a number of
ana]yses have been made to ver1fy the codes with experimental results. In
those areas where some uncerta1nty ex1sts, conservat1ve assumpt1ons are

app11ed as required by the Interim Po]1cy Statement.
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12;(a.)(7)» The Tisted document is not in evidence in this proceeding.
12.(5.)(1) While assumption is based Upon‘faetS'notxin evidence in
this hearing, it is normal procedure to‘perform~tests over a rangenof

parameters which bracket the anticipated conditions for which the variable

is being considered. For example, rod bursts were performed over a range

of pressures, heating rate, and material properties (irradiated versus

‘ unirradiatéd) rather than the specific predicted condition which may

occur during a LOCA. The purpose of performing these tests over a range

u Of parameters is used tb establish the sensitivity of a given parameter

to the var1ab1e being studied. ‘ N _
]2 (b. )(2) The Staff response to CCPE Proposed F1nd1ng 12. (b (])
applies. . | o
~13.° The staff a]Ways follows the gnidelines of TID-14844 in its
analyses, and has,accented the design ofvthis plant on'the basis of these
analyses. In certain instances, tne app]icantrperfdrmed ana]yses'wnich
were not'the‘same as those of the staff; For examp]e, one of the apb]i-
cant's analyses of the environmental consequences of a 1oss of- coo]ant

accident (FFDSAR 14.3. .5) assumes that the 1so]at1on va1ve sea1 water

, system and the penetrqt1on pressure system operate in such a way that the

containment is isolated in one minute. The staff acceptance of the design
was based, however, on the analysis assuming that these systems did not
function properly. The resultant doses were within the guidelines of
10 CFR 100 in either case. | |

The staff eva]uation and acceptance of the containment spray system
is based on a similar eomparison of a model based on TID-14844 assumptions

and a model used by the app]jcant (see staff answers to questions H-42,
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H-45 - Citizens.Coﬁmittee Exhibit I). - E |
| 14..'The‘staff denies the premise of the Citizens Committee for the

~ reasons set forth be]OW" | \ |
‘ - 14.(a. )(1) The statement apparently refers to advance 1nstruct1ons
for the public. Mr. Dav1es ‘testimony does provide evidence of not1f1cat1on
tc'the'nnb1ic_regardjng:spec1f1c act1ons to be taken in the event of an:
- accident (Supplementary testimony of Sherwood Davies, pages 5-6, 9-10
' fo]]owing Tr. 1754). |

14. (a )(2)&(3) The Citizens Committee allegations regarding 1nadequacy
of the state s plans for cop1ng with emergency are controverted by testimony
k of the state's w1tnesses, when that test1mony is taken as a. who1e .The
etate test1monyvc1ear1y estab]1shes that the state has made a conscious
gecision to design their response specifically to the condttions that might
~prevail in a post-accident situation. :The arguments of Citizens Committee
do not support the contention that the state's approaéh iS'inadequate. |

‘14.(a.)(4) The emergency plan for the State of Vermont as deacribed |
'1n the transcript of another proceéding, is not at 1ssne in this.proceeding.

14.(a;)(5) The state author1t1es made a decision regarding the use
of advance. pub]1c1ty that the C1t1zens Committee does not accept aThe
" decision, however, is Just1f1ed on the basis of what is generally understood
with respect to poor retention by the pub]ic_of information concerning a]ert o
and warning signals for an enemy attack.

14.(a.)(5)(b) Contrary to the implication of the Citizens Committee,

evacuation may not be the.most desirable protective measure following an
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'acgident;v The state emphasis has been placed. on aSsegsing each accident
: situatfbh on an ad hoc basis inspection requirement.

- 14.(b.) The testimony cited by Citizens Committee points up the
sfaff's conclusion that the requirements we have placed on the applicant
‘Aregarding thbse aspects of his proposed security plan td be implemented
prior to criticality meet tHe.requirements of an adequate security program.
Other aspects of the security p1an designated for 1ater_imp1emehtation,
enhance the p]ah, but do no more thah make an'adequate program better.

15. The applicant's testimony; as a whole, in_fhe In Camera‘hearing,
supports a finding of adequacy of the security plan for_tﬁis faci]ity;'

16.»'There is no te;timony of evidence to support this finding..

17.(a.)&(c,) Our previous responses to proposed fiﬁding 9, 11(d.)
are applicable to the contentions related to safety features and are set.
forth in the record (Tr. 1879-1882). ._

| 17.(a.)(2) & (b.)(2) See'staff response above to ECCS matters.

17.(b.)(71) & (c.)(2) We be]ievé this contention refers to the staff's
. informal review of the state emefgency.p1an, whifh 15 deaTt with id our"
vresponse 14; .} |

17.(b.)(2) The staff denies any contention that documenfs were
withheld from the Citizens Commfttee.

18.(a.)(1) &(b.)(1) The staff denies that its review of thé state
plans was "cursory." The testimony indicates that the word used by the
staff witness was "informal," and the réasons for the informal review to

determine the most desirable response. Although one possible acceptable
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-aoproech to p1anning for emergencies involved preplanned evacuation of .
: the ]ow popu]at1on zone, the state s _approach is also a valid basis for
”~p1ann1ng, and does provide for more flexibility in response.

9.(a.)(¥)(a ) 19.(a.(1)(b), 19.(a.)(1)(c), 19.(a. )(1)(d), 19 (a )(1)(e) -

The west1nghouse eva]uat1on of the consequences of a LOCA occurring wh11e
' operat1ng at 50% of rated power indicated that peak clad temperature wou]d
" be less than 1200°F and for the intended duration of the test per1od the
internal gas pressures would not exceed 100 psi. (Tr. 4033)

~19.(b.)(1) There is no evidence to support the prem1se that ECCS
equ1pment w111 fa11 to perform witnin their requ1rements spec1f1ed by
‘des1gn On the contrary, tests are periodically performed to insure that
a]] ECCS equipment meet their funct1ona1 requ1rements
. 19.(b.)(2) See reply to CCPE Proposed Finding 19.(b.)(1).

19.(b.)(3) See reply to CCPE Proposed hindihg 19.(b )(1)

- 20. The regu]atory staff complied with the requirements of Sectlon
D.2. of'Appendix D to CFR Part 50 in its Discussion and Conclusions, dated
December 30, 1971.

With respect to intervenor's Proposed Conclusions of Law, the regu-
1etory staff's position is that, for the subject motion before the Boerd,
name1y'e request for 50% power testing, the Applicant has proveh that the
five preprequisities cited by intervenors have been met, and the 50% test-

ing license should be authorized by the Board.
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| RESPONSE OF AEC REGULATORY STAFF TO MEMORANDUM OF LAW OF
CITIZENS COMMITTEE FOR THE PROTECTION OF THE ENVIRONMENT

In'its Memorandum of Law, the Citizens Committee raised many issues

5 which are in support of its Findings of Fact and Conclusions of Law relative
to App1icant's motion for a 50% power testing license. As indicated above
“1n our response to the C1t1zens Comm1ttee s proposed f1nd1ngs, the regu1a-'
tory staff took issue with those matters wh1ch we deemed to requ1re spec1f1c
rebuttal, although the Citizens Commi ttee paper was rep]ete w1th genera11t1es
and statements not based on the record of this proceed1ng We w111.therefore
not repeat our correct1ons of intervenors' contentions, but will 1nstead
d1rect our attention to the contention that "the regu]atony staff's rev1ew .
of the App]1cat1on for Indian Point, Unit No. 2 was inadequate." |

At the very outset we must make it c]ear that the issues to be
.dec1ded in the subject proceeding are those issues which the Comm1ss1on
- enumerated in the Notice of Hearing dated November 17, 1970. Absent from |
the 1ist of issues is the question'ot adequacy of the'regu1atory staff
reyiew of subjeot applications. The Board is to make safety f1nd1ngs in
this, as in any contested proceeding. It is the funct1on of the regu]atory
staff as a party in such a proceeding (10 CFR 2.701b) to place in the )
-record its review of the application.

The statement by intervenors that the regulatory staff is a_"proponent
of a particular nuclear power reactor" is wholly withodt merit. At the
very outset of this proceed1ng, staff counsel, 1n an opening statement
outlined the searching and 1ntens1ve review prior to our safety eva]uat1on
wh1ch the regulatory staff gave to subject application, and the many .

amendments to said application which were offered by the applicant as a
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: - resu]t of such staff review. In such opening statement, staff counsel.
ffadv1sed the Board part1es, and pub11c that the applicant has the burden
of proof with respect to its app11catlon, and the staff is in rea]1ty

'support1ng the staff rev1ew The 1ntervenor would shift that burden,

wh1ch is clearly on the appT1cant in the Commission's Rules and Regu]a-
tions (10 CFR 2.732), and ‘pass it to the staff, or the applicant and staff.
w1th respect to the spec1f1c items of aTTeged "1nadequacy“ of staff
review, our responses are as follows:
1. The reguTatory staff did indeed conter with and advise_the
| State of Vew York with respect to its emergency plans for
Indian Po1nt Unit 2. The test1mony adduced at the hear1ngA
“and our response above to this T1ne of content1on cTearTy
demonstrates.that fact. .Interyenor states that "no changes
or modifications were recommended by thevreguTatory staff in
the emergency pTans submitted by the applicant or the State.
Aga1n the Citizens Committee either does not understand the
_reguTatory review which takes pTace prior to any hear1ng, or

finds it convenient to forget that such review took place. We

did review the emergency pTans, and we are satisfied that they

meet the requirements for such pTans.

2. The list of documents which the regulatory staff gave to the
Citizens Committee on August 25, 1971, .relating to ECCS review

was an accurate list at that time.
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.'.The reguiatory.staff position on official notice of the myriad
of documents,-periodicals, etc., which interVenor'has'requested
has been c]ear]y enumerated in the three briefs on the subJect

";wh1ch the staff has f11ed in th1s case

. The-contentionvthat the\regu]atory staff_“wf]] oermitvthe-need

- for power from Indian’Point to compromise the health and safety o
of the pubiic" is without merit and not based upon the record‘

~ of this proceedfng Thrdughout the course of subject'hearing
"'and dur1ng the review preced1ng the hearing, the regulatory _
staff has concentrated its act1v1t1es to assure that the plant
will in no way pose a threat to the hea]th and safety of the __‘
'pub11c The staff evaluated Ind1an Po1nt Un1t No. 2 on- the :
basis of standards set by the .Commission, and did not attempt
. to eva]uate this p1ant in the context of-"the safest p0551b]e
p]ant " The health and safety of the pub11c 1s paramount 1n
_the staff review, and every 1tem of regu]atory act1v1ty, from o
the safety evaluation to the technical spec1f1cat1ons to(the

operating license, evidences such concern.

. we have indicated, in response to Citizens Commi ttee finding
- 10.(b.), that'the Compliance Division of the regulatory staff
must provide findings on the adequacy of theurestoration work

~caused by the fire before a Ticense can be issued.
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In our view the Citizens Comm1ttee S content1ons w1th respect '
" “to the review conducted by staff on the 50% test1ng app]1cat10n
,’1are w1thout mer1t The rev1ew was conducted 1n-accordance with

~tSect1on D 2. of Append1x D to 10 CFR Part 50 The»haTancing'

that was done was 1n accord with the above sect1on and ‘the
1ntervenor S 1mp]1cat1on that the ba]anc1ng detracted from the
staff' S comm1tment to the_hea]th and safety of the pub]1c_1s )

not substantiated'by,the record of this proceeding.

We find the Citizens Committee Proposed Findings to be without merit,

and urge the Board to:

1.

Make appropr1ate findings on the issues spec1f1ed in. 10 CFR R

'50.57(c) for operation of the Indian. Po1nt Unit No. 2 fac111ty

at 50% power level for testing purposes..

Balance the factors for 20% power level for testing in accordance

~with 10 CFR Part.SQ‘Appendix D.Seqtiqn Daz..

."AuthOrize the'Direetor of Regu]ation to issue an amendmeht'to

Operating License No DPR- 26 author121ng operation up to 20%
of power level for test1ng purposes. N
Certify to the Comm1ss1on without recommendat1on, the record
in this proceed1ng.re1at1ng to the 50% testing application for
its balencing of factors under Appendix D, and detehmination on

the remaining 30% power level for testing.
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5 Upon spec1f1c approva] of the Comm1ss1on author1ze the
D1rector of Regu]at1on to 1ssue an amendment to 0perat1ng
L1cense No DPR 26 author1z1ng operat1on up to 50% power

1eve1 for test1ng purposes

Respectfully submitted

27”, / il l/,cgt/;;rwc(
‘ Myrzﬁ/;arman
Coufisel for AEC

Regulatory Staff

Dated at Bethesda, Maryland
This 10th Day of March, 1972
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