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“Quéetion No. H-1

Question:

Answer:

In answer C-1 you use the term probability{

~Define this term as it is used in the answer,
Is there any p0551b111ty of an explosive rupture

of an element of the primary loops?

In the answer referred to, it was stated that

" "The conservatism in the design and in the

manufacturing process combined with careful

»operatlon, strict quallty control and quallty

gassurance during every facet of the de31gn and

manufacturlng process, and a respon51ble 1n-service
1nspectlon program ellmlnates the probablllty of
an exp1051ve rupture of the reactor vessel or large

elements of the primary loop.

Applicant is aware of ‘no catatrophlc fallure of

nuclear grade vessels..

The deflnltlon of the term probabllltv as used in

-

the answer is "llkellhood“ B o e

-

In light of the factors listed in,thisvanswer;f

‘applicaht does:not foresee any possibility of an

explosive rupture.
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« Question No. H-2 ‘ “ .

Question: FExplain why a double cnded vine break in the hot
L leg could not involve a rupture in which pieces of
metal from the pipe could be propelled against tae
“inside of the containment as a. result of the rapid
relecase of pressurized water from the loop.

H

Answer: _The stainless steel used in the reactor,cbdlant

piping is -a highly ductile material.
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~Quéstion No, H-3

Question:

- Answer:

If tho answer to question H-~1 is yos, what would
be the force in psig with which the largest, the”

~median and the smallest picce (specify size) would

strike the containment. In this answer use

.conservative values at least with respect to
the follow1ng elements:

a. age of the pipe
b. location of the rupture at a welded joint
c. - proxlmlty .0of the plpe to the contalnment wall.

Not applicable. See Ahswer to Question H-1.
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CQuestion Ho,

Question:

H-*ﬂ

‘

If the answer to question H-1 is yes, provide the
following information: :

a.

How many individual fragments- would result

. from' ‘this rupture:

Have you analyzed the force of these
fragments (in- p51g) and if so what is  that

force°

‘Have you analyzed the probable route of" fraqmentS'
~and if so, how many will come in contact with
~other equlpment or pipes within the containment?

With respect to C., have you analyzed the effect

of these fragments on the objects they could

strike and the result of that collision on the

ability of the post-accident function of equipment
~.or pipes within the containment? If so, please
- provide the analy51s in detail.

In thls questlon also use coneervatlve values for
the factors spec1f1ed in question H-3.

Answer:

Not apﬁlicable.‘ See-ahswer'to Question H-1.
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Ougstion No.

{

Question:

-5

 Answer question H-4 (regardless of the answer to

H=1) with resnect to the water releasod hy  the

_'-rupture and also with respect to the broken ends
- .of the ruptured pine asqum:ng they remain attached

Answer:

to the remainder of the pipe.

 As stated in the FSAR‘(see Page 4.1~4), the dynamic

‘effects during blowdown following a loss-of-coolant

accident were eValuated in the detailed 1ayout and

design of the high pressure equipment and barriers

which afford missile protection. Support structures

are designed with consideration given to fluid and

 mechanical thrust loadings. The steam generators

.are supported, guided[and restrained’in_a_manneri

which prevents rupture of the steam 51de of a

generator, -the steam llnes, and feedwater piping -

.as.ahresult-ofvforces created by a Reactor Coolant

System pipe rupture.

\

These supports, guides and restralnts also prevent

_rupture of the prlmary 51de oF a steam generator

. as a‘result of forces created by a steamuor feedwater

line rupture.’

' The mechanical consequences of a pipe rupture are

restricted by design such that the functional

:eapability.oftthe engineered safety features is

nothihpaired,' .



FSAR Appendix 4B gives a bricf description of
the Réactor;Coolant System component support

‘structures.

lFSAR Sectlon 5. l 5 descrlbes the de31gn of the
supports w1th loadlng condltlons which 1nclude
"plpe rupture loads. FSAR Q1. 5 dlscusses the .
ffects'of‘comblnlng the pipe rupture loads
hw1th seismic loads although this was not a. -

condltlon for the de51gn.

ESARhQS}lla; QS,llb, QS.llc and Q5;8 provide
détails of’the design’of the interior structu;e
-vOﬁ.thé'Cénta?anQtt#Séd to.support anqaehclosé
the:pﬁimary,systeﬁ:includihg.oOnsidoratiohsvQf

pipe rupture loads and jet forces.



Ouest fon

Ouestion:

Answer:

N:(.’; .‘_ ._“““p

Were the steel plates used in the reactor vessel ,
and. the welds for the vessel subjncted to ultrasonic
testing? Radiograph or X-Ray testing? = With

respect to all such tests of the plates and the

‘welds provide the following information (Please

do noi merely refer to the information provided-

“1in pages 04.1.1~ l to Q4 12 1 of the FSAR):

* a. }At what stage(s) of the manufacturlng (including -

ingot stace) and installation of the plates and
- the manufacturing and installation of . the vessel
'~ were the tests conducted and by whom?

b. . How much of each plate was tested with the
-instrumentation perpendicular to the plate,
and how much was tested . with oblique (shear
wave angle beam) shots (note that Tech. Spec.
p. 3, 1-5 suggests that only certain plates
recelved lOOg_testlng of both nerpendlcular
and obligue beams) ?-

c. _When were'the tests conducted?"f

d. Worc flawe (regardless of whethor thov were

- within Code specifications) of any size Dermltted
in the piates and if so, what was the largest :

. size permltted for each kind of plate or weld

used in the reactor vessel’.

e. Were maps made of. the flaws and can thelr
exact location be shown on the reactor vessel
as it. is now. 1nstalled° If so, please provide-
the map . '

£. How. many 4:laws and of what 51zes exist in. the
reactor vessel plates and welds?

q. ;Deflne the,term "indications" in ‘answer D-41.

All sttcl plates used in the reactor vessel were

.sub]ected to ultrasonlc examlnatlon and all welds

for the vessel were SUb]eCtOd to radlographlc or

X-ray exam;nat;on.' See FSAR Section 4 5.1 and

hTabieE4;5—l'in'paft;culax,



'UlLrunnnic nXumJnnlJun of the plate material.

. was performed 1n.

1) The as rolled CODdltJOn (materlal sub vendor)

2) After formlng 1nto cyllndrlcal shell (vessel-

| Mfr.)

-'3) After hYdrotesting of vessel (vessel mfr.)

’:As stated on Pages 4.2-13 and 4.5- 1 of the FSAR,
‘100% of all plates were requlred to be ultra—
-sonlcally examlned u31ng both the longltudlnal

"and anglegbeam technlques.

_See aﬁswer:to_a, for stages of manufacture, when -~

_ the tests wére cenducted.

-

‘Only flaws smaller than the ASME Boiler and

Pressufebvessel_Code,.Sectioﬁ I1I aecebteble
limits were~perﬁitted, Thevsize of theblargest'

flaweean'be;obtained»by examining the records

‘which are in the safekeeping of Combustion

Engineering in Chattanocoga, Tennessce.

Maps were made of all discernable flaws; the
'Obvwctl'lécfﬁjiorl L T eﬁf“ﬂ? on
‘the reactor vessel as it is how installed. A

‘eopyMof_the map is available for review.



“hig information can be obtained by examining

the records in the safckeeping of Combustion

IEngineering :in Chattanooga,“Tennessee.

g

The term "indications" is defined as any
.defeot'or.discontinuity disclosed by the

various nondestructive testing technigues.

In the answer to Question D-41, it waS.stated
"There are no faults in the Indian Point Unit
No. 2 reactor pressure‘vessel'since no indications

exceeded code requirements._ The test results

- of ultrasonic. and other technlquer demonstrate

'oompllance with the code. Underlylng.documents

Wthh are volumlnous, bulky and in. part, non-

dreproduc1ble w1th respect to such results

are in the safekeeping of the vessel manu~

facturer Combustlon Englneerlng at Chattanooga,

Tennessee.fv_



ouestion Ho. H-7

oy

1

Question: Will ultrasonic testing of plates or welds
' -+ . which are perpendicular to the plate or weld
detect all .or any cracks that are parallel to
the beam of the equipment? If the answer is yes,
Please explain in detail. ' '

Answer: = No.
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Question No. H-8

" Question:

Answer:

Y

Will radiograph or X-ray testing which is
perpendicular to the plate or weld detect a
vertical crack if it is less than 2% of the
thickness? If the answer is yes, please
explain'in detail.

No.



i
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CDuéstion: If the welds are tosted by radiographs or X-ray,
: what standards are used for approving the weld? .

For instance, in the 1968 Section 3, ASME Boiler
and Pressure Vessel Code for Nuclear Vessels,
pages 172-178, it explains that visual comparison
of the picture is made with the gauge charts
(pp. 174-178) and the gauges show what size
and how many flaws can remain. Were these or
similar gauges used and if so how many of which
size ‘holes in the weld were permitted?

.Answér:- The acCeptancé,standards for all radiographic

| | exéminétions weré in accordance with paragraphi
'N-624.8 of the Boilef and Preséure.Vessel Code,
41965"1_3d_itio'n of Section III. -The number of "flaws"
or "holeshvof the various sizes which were permitted
can be obtainédvby eﬁamininq the records which are
in the safekéeﬁingVOE:COmbﬁstiOn'Engineering in’

Chattanooga, Tennessee.
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‘,Quéﬁtiﬁﬂ Na, =10

oaection:

[}

Teechnien) Opect fications 4.0 rof fForth the pre-.
operational and in-gcrvice structural surveillance
of the recactor vessel and primary system boundary.
With resmect to - this specification, please answer
the following questions (References are to the

~Tech. Spec.):

a.

Will baseline data come exclusively from
ultrasonic, visual and surface (please
describe) technigques conducted after the
reactor vessel is installed? What will be
done with the data from earlier tests (see
answer to H-6) and will there be any radio-
graph or X-ray testing for baseline data?

“ (4;2(a)).

Define the term "defects"” and explain the
role of the AEC in evaluating and investigating -
these defects. (4.2(c)). _ ' :

Describe in.detail every difference between the
- inspection Code referred to 'in 4.2.3 of the

Tech. Specs. and the Code referred to at 0.
4.1.1-1 by the AEC. Attach a copy of each
Code. . ‘ : o o

Describe in detail the basis for the claim that
ultrasonic testing is an acceptable alternative
for radiographic examination. ' In particular,
what kind of flaws (defects, indications, etc.)
will be detected by radiograph which cannot be
detected or cannot be detected as well by ultra-
sonic and if there are none, justify your
conclusion. (4.2.3(b))..

At 4.2-3 of the Tech. Specs. and elsewhere. in
4.2 (see 4.2-12; Table 4.2-1; and Notes (1)
(4.2-17), vou indicata that radiation levels:
in the reactor vessel, among other factors,
present special problems which prevent certain
in-service inspections until new ecuipment is
developed. With respect to this, answer, the
following: ‘



Answer:

a.

~Justify your refusal to conduct tests referred

© 1. Explain the meaning of answers A-ll and

A-24. .

2. ‘Describe in detail the present level of

develonment of these testing technicues
(and the techniques themselves) including_
who is now developing them, how far along
: has development come (design, prototype,

.. full tests of equipment, etc.), any firm ‘

- commitments that you have on delivery date

. of these techniques, how design and manu-
facture procedures have been prepared for
‘these developments, anticipated cost of
the new techniques.

3. Justify in'detail the delay in in-service
.testing retferred to in Itemns 1.1, 1.2, 1.3
and 1.7, and what is the outer limit of
that delay. : . S .

~Justify the delay in inspection referred to in
-Item 1.4. S :

EXplaih in detail how ‘the visual éxaminationv’
referred to in Items 1.5 and 1.6 will be able

to detect any internal growth in flaws. (defects,
indications, porosity) in .the welds.’

Provide a copy of the Code Section referred to
in Item 1.15, . = T -

-

to in the first paragraph of Item 4.2 both in
terms of the impossibility of conducting -the
test and your belief that such tests are necessary.

A complete baseline insvection is being. performed

i - —

for primary coolant systen ccmoonents which are

'to be in-service insvected with the exception of
. T . G ) . : )

b

‘the reactor vessel shell %ndfthe.uppér half of

the pressurizer which are :not accessible because



‘1nspectlons,-etc.),w1ll be used as supple- .

of plantwconstruCtion.d_Thé techniques.

béi"? embldyed are the whmu an rhoum
._descrlbtd ln gectlon 4.2.3 of thc ftchnltal

i.Spec1f1catlons. Earller test data (shop

mentary reference‘material. No_radiographic
or X-ray techniques are planned for the pre-

operational examinations.

‘Defeqt is defined to mean ‘any discontinuityt

in - the weld' or bese metal which is'reoortable

under the procedures establlshed for pre serV1ce

'-and in- serv1ce 1nspectlon. The AEC will be duly

notlfled of any unuSual indications-and will be

free to inspect and assess the proqedures and

results. .,

The applicant has not prepared a detailed listing_

identifying the differences betweenvthe original

.'draft code N—4S_and the_final issued}ggde iSﬂE

. .Section XI. . Our policy is to- utilize the latCSt.

'_officia;_published versions_of exxstlng codes thn
‘regard to In—serv1ce Inspectlons conslstent w1+h

Aplant de51gn limitations.



Ultrn&onlc téstinq‘isvan'accoptable alternate

-for radlograph because it 1s a volumetrlc
’examlnatlon covering thc complete volume of

vmaterlal scanned. The,sound waves may bc almed

nd recelved at a number of de51red angles to

dlsclose flaws lylng in varlous planes.. Ultra—.

"-sonlc examlnatlon can penetrate heavy sectlons

more ea51ly and w1th less equlpment than X—

radlatlon In radloactlve areas, film for.

adlographs would be fogged by the background

hact1v1ty The types of defects that cannot be

f,detected or be detected as. well by UT are

cracks or 1nd1cat10ns parallel to the path of

‘the sound However, all UT-examlnatlons use .

more | than one sound direction.; RadiOgraphics

on ‘the other hand can only detect lamlnar flaws

‘,whlch are. parallel to the rays. -The _use of
ultrasonlc tests for 1n serv1ce 1nsoectlons
is consistent with the applicable code ASME

vSection_XI;m

»‘The answer to Questlon A-11 stated. "The

proposed Technlcal Spe01f1catlons for Indlan_ _

Point Unit No. . 2 ‘reguire oerlodlc testing . of



' ’3.l_no parts of the reactor Wthv

?safety systems (Sectlon 4, 0, Survelllence
.’uquarnmunts) Plnnt Opc atlon w1]1 not
‘:dJntcrftrc w1th Lcstlng of safcty systems as a.t
'lstrequlred by the Techn1ca1 Spec1f1catlons.:?Coni:f};l
'ifEdlson w1ll shutdown Indlan P01nt Unlt Nolgé'lﬁéﬁ'r-
Z'pthls 1s necessary 1n order to conduct reqU1red SR

' Ttestlng,

~The answer to Questlon A 24 stated "There are‘;~i?“3”

ot'be entered

-for 1nspectlon follow1ng any testlng or operatlonv"
vbecause of 1nduced radloactLV1ty ln components

‘_However, at the center sectlon of t e:reactor -

Viwvessel remote lnspectlon may. be p_eferable due

'flto levels of 1nduCed radloactlvity.. lfsl\

‘dAll safety tests w111 be performed as requlred
dby the plant Technlcal SpeC1f1catlons. If a
';partlcular test requlres that the plant be B
-<shutdown and it cannot be schnduled durlng |
:routlne plant outages, the olant w1ll be shut—
'down to perform the test in compllance Wlth

.‘the Technlcal SpeC1f1catlons.‘«'ﬂ
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'Wfﬁwlllébn dUPﬂHHlb]U fﬁ* lnﬁﬂﬂéu_

W‘a:ln order to reduce personnel radlatlonxet i7'”

t}exposure, certaln 1nternal sectlons of the

%freactor pressure vessel and 1ts assoc1ated
11r plplng w1ll usually be lnsoected us1ng remote '

A:*;dmethods. ;,-.

'3i;The remote testlng methods'are nderhdevelonnent S
by Combustlon hng;neerlng, Babcock and wllcox,

nd Southwest Research Instltute

tTeChan«
flnclude the remote ultrasonlc» stlng_of reactor}fﬂ

"”“évessel shell welds from the 1n51deasurface ol_théh“ﬂ

fvvessel, the remote examlnatlon of-the'reactor :

ﬁvessel nozzle welds and nozzle safe—end welds

hiﬁfrom the in51de surface.f Southwest Research

7Inst1tute has performed remot<11n_pectlons at

*]jtwo nuclear fac111t1es, one forelgn and one._“

'?domestlc.

’leess than

“Personnel 1n some*cases“were exposed'to thelr

”“ﬂmaxlmum llmlts of radlatlon.,,;.




‘fffto Indlan P01nt Unlt No. Zg“ﬁﬂf‘

"ﬂthc romoto inspectlon ha~ bonn vnl

LCon Ldlson has no flrm cormltmt‘

f}fthls t1me estlmate the cost of su

lfby the Code.f'

"gclally as explalnei 1n e.?;’abov

Z:Code'category'Eil Item 1. 5 is, no

1f”nti] & mnre produbriva dnmnnqlratlnn of

ublir;hv'ﬂ,

[~purchase of such serv1ces.- We can ot atvﬂj'-

lnspectlon program.; However, we a ‘

.;{commltted to ut11121ng some form of'remote'

Viflnspectlon w1th1n the tlme 1nterval allowed RS

" Items 1 "17”1" 2- 1.3 and 1.7 are delayed

3vbecause the means to perform the 1nspectlons‘

do not now ex1st commerc1ally as'explalned

‘ Kln e. 2 -above We' ant1c1nate and are
. comm1tt“d to conduct such 1nspectlon w1th1n

";the ten year 1nspect10n 1nterval

"FgItem l 4 1s delayed because the means to'j

'*perform the examlnatlon do not ex1st commer-~

-applicable



”'“g;Category E l 1ncludee control rod drlve and

'~1n%trumontatlon Denetratlons.~ Theqc 1tems are

“jclustere of tubes utlllZlng partlal ponetratlonhﬁ

'uCode Category E 2; Item l 6 requ

N and Page 16, Item 1.15.

' ;wc]ds.' Because of the deslgn of the vessel
fpenetratlons and the preqsure boundary WCld
fno meanlngful volumetrlc examlnatlons can be

'performed.

37Qv1sual 1nspectlon.ﬂ It is our. 1nt nt to

1of the llmltatlons on volumetrlc 1nSpect10ns

'5as outllned 1n E. 3 g Category E l above.,

. see Codeyeections;attached;‘PageulS;‘Categoryd'

Welds Which are . pbysically not aCCGssible due'

l'to hlgh radlatwon or structural 1mn0551b111tv

"w111 not be examlned : Indlan P01nt Unlt No.'2,,_

©rwas’ de51gned and constructed beforc the ASME

Y¥XI Cooe was developed At the t1me of code

‘*xlnceptlon, the plant de51gn was . completed

'TnThe lntent of the code for later plant de51gns:

-'gls to take these code requlrements 1nto account

,ﬁ*durlng the.de51gn stage.




. ‘.'.‘.(A")‘(:l".’c:-?'l.‘. vn',.','l,‘(m‘tf? ‘ :?H‘tl_i-\v"‘::],_.l:n'l m!l J,nv.'.-s.l_,.; r-‘mm‘,.:n t:
;piping and thérmo@élls:afc.éll'of smaIlﬁ
'fﬁié;jqﬁQ'gfe A5£ as1rcicvdhtf£Q:pjaht f:
_ééienyas‘iéxthé'iérgé% piﬁiﬁg sockgt.
 ch;é¢d,.piping_Uf £ésts aréléré§rudéd :

because of .joint geometry.
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1S-200 INSEMA HCE

AREAS SUBJECT TO EXAMINATIONS

INSPECTHON C ». T ‘ri»\h]i"l";‘

TARLE 15251 (G, )

EXAMINATI(’ CATLGORILS

EXTENT AND FREQUENCY OF EXAMINATIONS

PUMP C/ASINGS

lhl areas subject to examination on pump raxmps sh.x”
include llu internal pre \surl' boundary surlaces.,

The internal surfaces of one disasscaibled pump, (with or
without pressure-containing welds) cach of the group of
pumps performing similar functions in the system- shall be
visually examined during, each inspection” ir’ncrml The
internal examinations may be performed on the same pumn
selected T the volumetrie examination of pressuie-containe
g welds, :

The examinations of pump casings may be performed at'or
near the end of the inspection interval,

PRESSURE-CONTAINING WELDS IN VALVE BODIES"

-The areas subject to examination shall include the pres-
sure-containing welds in valve bodies, on v_alves three inches
"and over in nominal pipe size.

The arca to be examined shall include the weld metal and
- the base rm’lal for one wall thickness beyond the edge of lhe
weld, ’

The examinations performed during each inspection inter-
val shall includé 100 percent of the pressure-containing
welds in, at least, one valve (with pr(-ssurc-cbnlainihg -.'vel-.iéj);
in each group of valves of the same constructional design;
(e.g., globe, or gate or-check valve) manufacturing sicthod

+

and manufactarer. ‘performing similar functions in -t

By
tem, (e.g., coutainment isolu‘lion, system overpressure protec-
tion, €te.). ' o
The examination on valve bodies may be performed at ‘or
near the cad of cach inspection interval. ‘ o

VALVE BODIES

The arcas subjoct to examination shall include the internal
pressure houndary surfaces, on valves three inches and over
in nominal pipe size.

The internal surfaces of one disassembled valve (with or
without pressure-containing welds) in each of these groups ot
valves of the same constructional desiga, nmnuhuurm'
method, manufacturer and pe rformmrv similar fun| tions in the
system, “shull be visually exumined during cach fnege tinn

interval, The interndd examination may be performed oo the

same valve selected for the volumetric (-x;uninulion .of the
pressure-containing welis, Co

The examination on valve bodies may be performed at or
near the eud of each inspection interval,

INTERIOR SURFACES AND INTERNAL COMPONENTS OF RE'ACTOR VESSELS N

The arcas sabjeet 1o examination shall include those
irerier ~atfaves of the reactor vessel, the internal com-
penenis. the dinternal suprort attachments welded to the ves-
el wall and the space below the reactor ¢ore und abavi the
bottor head, whivh are made accessible for examination by
‘the remosal 8f components during normal refueling outages.

The uxaminations of the interior \urhu s of 1I" vesdnl,
the internal components and the space belod the rozoter
core shall be performed at the first refueling outave. and
during subsequent refucling outages’at ‘.xpproxinmh-]'\' three
year intersals, )

The examination of internal sapport attac hinenats welded to
the vessel wall whose failure may adversely affect core
integrity shall be examiued at le.lql once during each mspcc—
tion interval. .

Visual examination ~.lmll cover additional '~elr’clclf points
throughout the“vessel to provide a reasonably n-pr«-sz ntative
sampling of the condition of the cladding. o




T a1t

Tt
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COMPONENTS;

- TABLE 15261 ',

PARTS AND METHODS OF EXAMINATION

: Exomlnahon - : S I : s
ltem No. Categor Components and Parts to be Exomined Method
gory P ,
Table 15:251 R
Reactor V(.':s'.su/ and Closure Hlead .
1.1 A Longitudinad and circumfere nlml shell welds in Volumetric
core region
1.2 B Longitudinal and circunferentinl welds in shell Volumetric
‘ (other than thase of Caterary A and O anl
meridional und circumierential seam welds in
bottom head and closure head (other than those of
Category C)
1.3 C . Vessel-to-flange and head-to-flange circumfercntial | Volumetric
welds ; ' )
1.4 D Primary nozzle-to-vesscl welds and nozzlesto- Volumetric
vessel inside radiused section '
1.5 -1 . Vessel penetralions,'including control rod drive - | 'Volumetric
penctrations and control rod housing pressurc
. “boundary welds _ . . . '
1.6 f.-2 '\"(-'\-Ac-l penctrations, including control rod dijve Visual
S penetrations and control rod hnuslng pressure ’
boundary welds
1.7 F Primary nozzles to safc-end welds Visual and Suiface
' and Volumetric
1.8 G-1 Closure studs and nuts Volunietric and
‘ ' " Visual or Surface
1.9 G-1. Ligaments between threaded stud holes Volumetric
1.10 G-l Closurc_ washers, bushings Visual
1.1 G2 Pressure retaining bolting Visual ,
112 I Integralls welded vessel sljp!m:'is' Nolumetric
[ {1 Closare head cladding Visaal and Surface .
' -or Volumetric
.14 I-1 Vessel cladding Visual
1.15 N Iuterior surfaces and internals and integrally Visual
\\c[ lod internal” -.upports o
] ’
Pressurizer (PHR Plants)
2.1 B Longitudinal and circumferential welds Visual and
' ' v Volumetric

16
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Question: Explain in detail the manner in which the

S - following factors taken together and scwarately
can affect the growth of flaws (indications,
defects) in the reactor vessel including its
welds and the primary piping system (if there
is no effect, justify the conclusion; if there
1s, in your opinion, an insignificant effect,
justify the conclusion regarding the extent

."0of the effect and the 1n51gn1f1cance of the

effect).

ag Long term (10, 20, 30 years) exposure to the
~ 550-650 degree temperatures of the primary
coolant

b.'VLong term (10, 20, 30 years) exposure to the
' radioactivity in the primarv coolant - Supply
a copy of the report referred to in Answer C-5;

c. 'The 1mpact of emergency core cooling water on
the reactor internal and external walls in the
case of double ended cold leg break. For this

--answer provide also an analysis using the
formulae 1n D-50 (In Answer D-50 (page 2) to
} what does “"stainless stecl cladding" refer)
- - as well as the following formula from Reference
2 to that answer: :

sigma theta = E (A. T) . (l-hu) o
. — : -
E = Young's modules of elast1c1tv

A = coefficient of thermal ehpan51on
T = temperature
nu = poisons ratio-

'in this case provide the following analysis:

1) temoerature of the interior of the reac::r'
“walls for each second follow1ng the brea\,

2) level of the water in- the reactor for eacn
+  second following the break (or confirmation _

of the relevance of FSAR Flgures 14.3.2-1 ani.
14. 3 2- 5), B



Answer:

v.a.

3)' tvmwn)aturu of lhu umurq“nfy cooling waler

~(both accumalator and the mapn supply) at

the carliest possible moment ol contact with
'any uncoveraed (with water) vortion of the

reactor wall and time at which contact

will be made;

4) total stress on the reactor wall at the p01nt

- of contact as well as analysis of the total ,
effect (in terms of pressurc created) within
the reactor of the cooling water contacting
the reactor walls (assume the contact occurs
at a point on a plate where the maximum
permissible flaw (defect, indication)
-exists for a reactor in- operation for 25
‘years - make the same assumntion for
contact with a weld-

.5) all other relevant factors which will. .demon-

strate the maximum possible stress at the
.weakest, possible point; ‘and

6) answer the guestion with respect to the. 51mu1-'
taneous impact of cooling water on the exterlor;
of the reactor vessel as a result of the plDe,
‘break and the containment spray.

There }S'an;insignificant<effeot-on the growth

of flaws from long-term (40 years) exposure to

primary coolant at»SSOWF.—§50°F._7Thislis”based-

‘on data”obtained from a Westinghouse Nuclear

Energy Systems experimental program. pPreiiminary

results of the program 1nd1cate that flaws of the

'31ze allowed under Code aCCentance crlterla, i. SIS

less than 2 percent of the wall (plate) . thlcknesw1:f'
w1ll grow less than 4 mllS during the 11fe of thn

reactor vessel.



‘Tho only radioaovaaLy that alfects FJaW
qroth in tho rtactor V(va] and prlmary
'plplqg materlal is by noutron bombardment

of the materlal As there is no neutron
lrradﬁatlon from the primary coolant there'.
is no effect on the growth of flaws due'to
loﬁgeterm exposure to the,radioactivity'in .
the primary coolant. The latest report .on
the Heavy Section Steel Teohnology Pfogram'

- (WCAP-7561) is_being_fhrnished separately.
Seeeresponse'to Question DfSO'which is attached.

‘The analy51s descrlbed 1n answer -to Qoestlon S
- D-50 LS the approprlate analys1s for the |
© . evaluation of the effacts of_cooling the
reactor vessel with emetgency:coretcoofing

water.

Figure 1, attached, gives the temperature
distributions.througblthevvessel wallvobtained‘o
by that analysis as a function of time after

initiation of cooling.



Tha analy,ls assumec.that the inside su1face.
'Qf the vessel wall is 1nsiantnnLOUr]y expevod
Lo cold water at a t(:m,norature statedvin_._D;-_S_O‘.:.
Applicant aésumes the intervenerais referring
to’Equation_No. 250 in Reference 2 of the answer
to QueStion>D~50._ That eXpressien is derived |
froh,the Simultaneous equations’used in the
analy51s descrlbed in answer to Questlon D-50
by maklng a number of s1mp11fy1ng assumptlons.
.The stress curves glven in answer. to Questlon
- D= 50 give the stresses calculated w1thout
i‘the 51mp11fy1ng assumotlons Also, Equation
NQ. 250 glves only the stresses at the 1nner
and out’r surface of the vessel wall It does.
not- glve the stresses a2t other points- in the
'wall whlch are. needed for the evaluation as did
the analy51s descrlbed in answer to Questlon D-50.
?he stalnless steel claddlng” refers to the layer .
of stalnless steel which is wele de6051ted on the -
1n+erlor'surfaces of the reactor _vessel. o

Flgure»l Qf_the answer~to Question DfSO gives




';théctotal-stposscg not only for the polbt
cf contact witﬁ thé codling-watcf, bhut fof éll:-
v"other poinﬁs{in the vesscl wall. The stéinléc
steel claddlng precludes contact of the coollngc'
‘water w1th the reactor vessel, base metal -and
associated welds, during vesscl opcfationalv

- lifetime.

CalculaticncOf ctrééséscfof cohtact.of wétéfjic
on the inside oniy is conservative. 'Ccntact' .
of cocling water on both sidesﬂof the véssel
‘wall produces more unlform coollng and reducesi
lthe overall temperature gradlent across the-

vessel wall thus reduc1nq thermal stresses.a“
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Quo'tion o, D-50

Pvrninh o stress annlysin (thermnl) for thn DIA conditions
where b Lhe woter has hean expelled upd the venne) in ot
600“? nnd HU“b wator in 1nLroduced in the tlundlnﬂ neda,

An-'wer' U THEEMAL snmssr:s ‘

. The stresses in the reactor vessel due to a radial temntrature grad’fxt are
somewhere between the plane stress, lowor bound (thin. dlsc) and the Dl’ne ot
straln upper bound (1ong cyllnder) In th;svcalculatlon,plane straln is

-assumed for conservatlsm..

The materlal properties will be assumed uniform, at any glvcn t1me, hav1ng
the values Speclfled for the mean temperature of the wall at that tlnag-hf'

Thcse values are taken form Reference (1) .

Refercnce (2) glves the following expressions for thermal stresses in a

long cyllnder due to a. radial temperature gradient::

.-Q -;j‘z
fl

R (T SR N S |
-~ . = radial stress = — r-a " Trdr = |  Trdr | :
r - : A (L-v) 2).2 2 e TEER .
P o b - a . : \
i SO a a
s ‘ 0E 1 r2 + a2 p P 2 /1
0 = circumferential stress = - 4; 5 J Trdr + Trdr -Tr 7. P Séﬁ
8 o . < oo = (1-v) 2 bZ _ a2\_- T - - :
: a
. _ S _ N b j
o ) _ aE | 2 .
oz. = axial stress = (1-v) 3 3 Tror - T
. b - a -
: ; a
The temperatures vere Calculated'usinn equation 2; and the stress prc-i &s rErsz

then calculated by equation 1.- The results are shown in- flvure l

2.0 ' TENPERATURE
: ASsumptions:

IX ' Thermal propertles remain constant with temperature and are unif orm

throughout the vessel wall o -

* =Typoqrénhiéalferrors'in original equations submi4ted have been corvented. .



My Venaelowall i pevfectly Insulated at the back face (r = b)Y,

3y At time zero, the vcsool wall 19 at uniform. OerdtjnP tompurlturv
At this time the inside urtacc is e nosed to the salcty ln)ULLLUH_
wator JndULln" a convectlve env1ronmtnt at a constant tcnperaturt o

. of '70°F.

“~The heat transfer probelm reduces to the followrng one dlmen51ona1 transiéut

'_conductlon problem._ (reference 3)

' . . 2' B \ . ) S .
ATy QP o, oLamy oo L ey
Fr@ &GP aaces @

Initial Cbndition i) T (r,o) =T,

Boundary Conditions ii) K EILELEL = h [T(a,t) - T 1
ar___ v

iii) -———angt) L

Where the temperature (T) is a function of rad1a1 position (r) and tlme (t)

--only, and:the thermal d1ffusiv1ty (k/pcp) for SA-302 B steel is 0 45 ft /hr.

To is the 1nitial operating temperature (570°F), T -is the safety inJectlon
~water temperature (70°F) and k is the thermal conduct1v1ty for SA—302 B steel
(26.4 Btu/hr-ft-°F): o

The follow1ng variation of: heat transfer coefficient (h) is- used to ‘take

lnto account the three seoarate convectlon reximes.

- The effect of the stalnless steel claddlno is taken into. account by means

';of an equivalent overall heat transfer coefflelent (h ot)'

: - o | o L o L
htot.‘ff'd/k‘ +:l/h e ‘(,_ . -; . o - B . x { '(3)
© where & is the claddlng thlckneSS (.21875 1n) k is the thermal conduct1v1ty
- of the cladding. (10 0 Btu/hr-ft-°F), and h is the heat transfer coeff1c1ents
:f:shown in figure 2-2. ubstitution of *hese numerical values into equatlon (3)
E y1eld= the - follnwtnu overall heat trmnafcr coefflc1entq for the three convect1c*

TR ',»I s




1000 ntu/hr-ft“ °F)‘
5)b Btu/hr-ft2 °F

.?J_.

10, OOO-BtU/hr- t2 OF)
520 Btu/hr- t2 Of

‘QII

100 Btu/hr- £2- °F)
&4.6 Btu/hr-f£t2-OF

'll

,""erature‘as"a}functionfof radial pos:

'}mThe whole process has been computer1zed to 1ncrease the speed of calculation _L;

“v3@Co uterlzatlon also allows much smaller 1ncrements to be used in both the fl,

“ﬁ;ffinite"dnfference scheme for getting temperatures and the trapezoid rule

grat101 for gett1n9 stresses, thus 1mnrov1ng the accuracy as well

'.Referenccs

ilTentative %tructural Desian Basis for' Reactor Pressure .
H;Vessels and Directly Associated Components FB~ 1519,7

',QZQV.Timoshenko and. Goodier, Theory of Elasticitv, McGra Ji
| ;¢3111 Book Co., 1951 » |

ger-ci "hnﬂ\ﬁ+1ﬁﬂ Feat Transfor, Asd1son-”esley et
,v-"h‘nnﬂ (‘0" v _LC’)b ) R S N ,

1211, *~~v~cew1n~ Analy,lo, xCGPuJ .111 E:ok Po. Ly

rabhisﬁi;stforSHiﬁ;¢rlgihal equatiohs'submitted;ﬁaée,heeﬁfeorrected{f,ef'




[P S ap

1000 sec

Ottt can e At e -
- ~ -— -_— -
-~ R4 ek - -
[ S i~ ~ -

", Time Interval Following Postulate&iDBA

(153)  SS

TNIS TVINY

B, e

S G e RO S U SOOI

!

i
e

1l

1

5.76.

0.0°

(<2

NI

'7.68

672

3.84 7

2.88

.096

IR0UGH THH WALL

v
T

DISTANCE T



Thermally =~
Insulated ©

Back Face

ASSSRRRR RN R RRRRANY

Tigure 2-1



(Btu/hr—ft2-°p) . o

I

IIT

I - Single' Phase ConVééEiqn
"II - Nucleate Boiling

III - Film Boiling

 ;-; (T(o) 4_temp;_of iﬁéi&e
surf. (°F)

Firure 2-2




,wuagt{uuvun.vuylﬁ'_]v e

- Question: Justify the substantial tinme lay I.Lucnn the.
e *:;examlnatlon of .the irradiation samvles and
relatively few samples used for purposcs of :
o adequately keeping track of the shlft in NDTT.
- See Tech. Spec. 3.1-6 and 4.2-16. ‘IExplain in.
.- particular, inter alia how the samples will
- adequately detect the presence of unusually High
-. radiation leakage from a specific area of the
- reactor near a specific section of the vessel-
~wall. Also explaln the manner in which answer
~to .14, 3.1-1'is relevant to this. - Why does that

'74(4 2-16) refer to 6 samples?

fAnsWefi  The design of the'reactor vessel irradiation
»survelllance program prov1des elght 1rrad1at101
acapsules contalnlng a total of 261 spec1mens of'

'Indlan P01nt Unlt ‘No. 2 reactor vessel materlal;

Four of these capsules, contalnlng a. total of 130
'fspec;mensjof Indlan,Polnt;Unlt No. 2 reactor
'Vesselhmaterial, are»lpcated betweeh‘the,reactor
ahd’theqvessei Wai};,one.at each of the points
Where'the reactor-is closest to the vessel waII}
’ahence, where the 1ntegrated ‘lux on the vessel =721l
» 1s=the hrgntst; Because the 1cl capsulrsvare cl;ser
.”'FO the_core;than,is the yessel wall,Mthey eXperiéhce,
-“radiatioh-exposure thathleads'the Vessel'wall; ﬁakinckh

it p0551ble to. determlne the effects of 1rrao1atlon

-‘question mention 8 samples and the- Tech Specs Lo

:of vessel mater1a1 before the vessel wall exoerlences e

_ the same amount of 1rrad1at10n. _As,stated-1n=tne'




w,i}tn*nvn ko FOAR Q44505 1E1Hﬁﬂoi ﬁrnwwldnrﬂlﬂ"*?‘ 1

“’_fthu rqaCtér VQSScl-by q-fa(tor"nf 2 6 ;Lhdse' B

;ffoutfcapsuies would_éipcrloucu the tuuzvalonL of
4 53f2fsffiﬁé§'as many . fears of eRPOsure as‘thatvv?‘”ﬂu
;uh;actually experrenced by the vessel The w1th—'“
| drawal program is such that the measured shlft in

'fﬁNDTT on - the 1rrad1ated test spe01mens w1ll conflrm :,;f]

'r};the conservatlsm ‘of the predlcted Shlfts in NDTT

3?&)0er thc llfo ot thc reactor vessel,fas shown 1n

'*»FSAR Flgure 4, 2—9v Three separate test capsules e
"are con51dered adequate for thls puroose Ain, :,;';‘3;
e;accordance with. crlterla set. forth 1n ASTM E 185

:Q"Survelllance Tests for Nuclear Reactor Vessels. noo

ngﬁowever,’as noted in the Technlcal Spec1f1catlonsf,

5(4 2 16), s’x capsules are w1thdrawn nd evaluatedﬁz

'.f"as. part of the Surveillance 'Prog-rfam




Question No. -H~13

Queetion: Wlth JCJPLCL to the anbwor to ‘Question 4. 8 and the
: . reactor vesscl stress enaly51s explaln in detail
‘whether: .

a. -the calculatlone were made with rospnct to the'
" particular reactor vessel involved in Indian Point
No. 2 or only with respect to that type of vessel
“If the latter justlfy this decision.

vb.r the calculatlons take account of the presencetof
flaws (defects, indications) in the vessel and
their growth as a result of the factors: dlscusend

in H-11. If not, justify: the Valldlty of the
.analysis and tho answver. : .

c. how the fact that actual shift in NDTT has. to
: await perlodlc examinatin of test samples

(T Tech. Spec. 3.1-6) affects the valldlty of
the analy515 and the answer. '

AnéWer::' ta.-,The calculatrons were made with resoect to the'v
| fas—burlc Indlan-Polnt ‘Unit No._2 reactor vessel
' b. jThe_ASME_Beiier,and:PreSSﬁre Veesel Co@e;
| ‘Section‘lii;:&hieh isuthe‘epntrdiling‘doeument
fdr.the caiCulatibne;”takee into account the
.presence of flaws 1n “the Vessel 'Criteria ef

Sect;on‘III cons 1der crack growth.'

c. 'The‘predictedyshift'in NDT is computed by
techniques described in FSAR Appendix 4A and

Figure,4.2-9; the actual NDTT shift is evaluated



by examination BC'LHHE’GQUpOHH‘HU dugeribed

in FSAR Section'4.5.i (refer to Question H-12
for additional discussion of the test coupons).
The operating limitation on the vessei during
heaﬁup and coolddwn (i.e., pressure and
'__tempefature relationships) affected by the
shift in NDTT are periodically revised to
stay‘within the stress limits as stated in

FSAR Section‘4.3.l; The operating temperature. .
of the reactor vessel as used in the stress
.analy51s always exceeds the hlqhest antlclpated
DTT during_the life of the plant. Neither the
validity of nor the anéwefs to fhe vessel stress

analysis are affected by the NDTT shifts.



“Ouestion No. H-14 ..

QQestion;

Answer:

Discuss in detail the data which supports the
conclusions which comprise the answer to Question

4.9.1. On the basis of the answer it will be

determined whether a request will be made to see

- WCAP-7332.

. Attached is a copy of Section 4 of the report

WCAP-7332 referenced in the response to the answer

- to Question 4.9.1}_,Also attached is Reference 12

referred to on Page 4-2 which was taken from:
"Effects of Radiation on Structural Metals"
~ ASTM Special Publication, No. 426,

Philadelphia, 1967



- temperature remains unchanged.

SECTION &4 -

THERMAL STRESSES

In the event of a double-ended break and subscquent operation of the emergency .
"core-cooling system,'cold water is injected from the accumulators, through the
inrlet nozzles and downcomer, to the core. For approzimately the first tem

seconds, the water from the accumulators will not reach the reactor, éndjthe

Consequently, fer the period of time in which

‘the internals are excited by the wave p;opagétion due to the break, no thermal
stresses or thermal distortion occur. After ten seconds the accumulators are

injecting cold water into the reactor and differences in temperatures could

result,
f; M a, Cold-leg break: The water is injected from the three unbroken inlet
. LN ' . . :
.W ) nozzles and cools the external surface of the barrel, which is hot.
Conservatively assuming the barrel surface is instantianecusly hcqicd
to the water tempérétufc,’the stresses are stiilvaccéptable, as shewn
"below, ' '
] .
&E : ] 10 x 10-6 x éS ;r106." O: noNe_
c = m—— (T - T ) — 7 (550 - 120 )=

nax 1-v barrel water

154,000 psi

. - . . ___. ‘6 L, . Ao . o cr
;max a (Tbarrel - Twater) = 10 x 10 7 x (550 - 120 ) -‘0.43h

. ~7

This maximum stress is below the allowable givén din Secticn ITI ¢

XN

LAY

;he.ASHE code,vwhich_is a very conservative limit for this ﬁy#c cf.
accident,. Folldwing the code criteria for desighlcdndicions the
barrel could be subjecpéd to a stress amplitude of 650,000 péivduriné
ten cycles; conscquently, the peak value of 154,000 psi obtained pro-
viously gives a large margin of safety. | '



varrel disvorcion due to nonuniform cooling of the walls around the

elrenalarenes wi]]-nat affect the injectton of the cold warer, If

Cthere fg iny pﬂymmetry dun to lecallzad coolfng 1t will distort the.

barvel in a favovible divection (the distance becveon baves) and
vessel in front of the inlet nozzles will increase). 1t the dCleLﬂ[

occurs at the end of the reactor life, when the barrel has'been

'irradiated for a loﬁg period of time, the analysis performed pre--

viously is still valid in view of the stainless steel's residual .

ductilify after irradiation (material-still shous approximatély 50~

‘60 percent reduction in area per Reference 12 p. 495). In comparison,.

the lower support structure temperature dlfferences will be much smaller
because the water reachlnb the lower structure has heated to 270 F

and, in addltlon cools the support ‘casting and lower core plate more
unlformly because of the large and numerous flow heles, - Consequently.

thermal stresses will be lower,

Hot-leg break, - This case is similar to that of the cold-leg break as

regards barrel thermal stresses, It will be less sev;re because the

- water coollng the out51de barrel wall will be warmer,

4-2
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Eaperimental Results

Im/'m/ Tess -

Resulis from tests on both the subize Food specimens ad Charpy

\‘-m\hh specimens Trom Capsote B2 T i ned o 875 .0 10
n/em® were reportedspreviousty |31 Fonr add itional |m|vut sy, two -

1

on lll\ll’r.ldl.llul and o on irrdinted Chanpy Vonetch POCHNTIN Wty -

TABLLE & - Temile propertivs of lrrm/uuul and unirradiated Type 347 statnless
seel 1e .\’AJ ar room Jemperaire, Jl() C ul.'./ 750 C. .

¥ RS 0 « i

PR ion i e o i, e o vty
100 n,'-'n'.’ “hoem ;y\i. “Juim ;nﬁi. Tratid Uniform  Total Fer tent

: Tested at Room Temperature
0.......unirradiated  © 34.5to 87.510 .. >40 61.8160 7210 76
.33 92.8 : 66.3
55..... irradiated 109 1115 252 23.0.. 32.7 70
16.. ... irradiated 114 114 o287 25.0 33.2 62.8
16....... irradiated ) 112 e 251 26.0 33.8 © 719.1
21....... irradiateds 7 113 113 © 236 243 345 67.2
16....... anncaled 1'hrat. 32.3 81.8 194 50.9 56.6 66.3
982 C ’
Tested at 316 C
0....‘...umrmdmu.d . 268 64.2 31.9 36.0 ..
. 5.5.....irradiated 8§2.5 840 149. 11.2 16.3 60
16. .. ... irradiated §6.2 86.2 139 8.0 13.7 58.6
16 ..o orradiated 83.6 233 18 a.0 1.0 €02,
21..... . arradiated §6.0 86.0 142 - 5.0 10.2 56.8
16....... annealed 1 hrat 20.2 '58.2 104 27.8 . 326 555
) 982 C ’
. - Tested at 750 C -
0....... unirrediated .20 3.0 16 26 o
20, .. ieradiated 35.0. 5.0 0.5 0.5 -0
P D Witicaicu §oui et 32U s LGt e
d 082 C . :

2 anncaled 1 hrat 190 - 20,2 . 0.5 0.5 0

‘ 13:0C i

made at 316 C: Results of these tests along with theprevious results are
given in Fig. 2. Tt can be seen that the impact properties of the irradiated
material at 316 C arc about the same as they were at 25 C. At both test

temperatures, the appearance of the fracture is 100 per cent fibrous..

which is characteristic of a ductile failure. The most pronounced cffects
of irradiation ar¢ the pru!omm ety brittle hehavior ‘11 —196 C and the
Jower values of abserbad energy obtained from irradi
all fest temperatures. A somowhat less pronounced effvct is the smldler

Anto

lateral contraction vaiues noted for the irradiated nmwn il when com-
parcd with thosc for thc unirradiated material, '

b a e SV A e

wed specimiens at
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‘Question No. =15 BRI

Question: The ‘answer to Question 4.10 indicates that Class 1
: plant components are designed to the ASME Code prior
to 1968. In ORNL-NSIC-21 (Technolofy of Steel
"Pressure Vesscls for Water-Cooled Nuclear Reactors)
" the following comments apnear with respect to these
,ASME Codes:

1. p. 150.

The maximum temperature at which light water
reactor pressure vessels are designed to overate
is 650. degrees Fahrenheit. No problems attri-
butable solely to the loss of tensils proverties
due to temperature are anticipated for the o
materials being used in the construction of
nuclear pressure vessels provided the steels
. possess at least the minimum tensible prooertles
stated in Table N-424, Soction 3 of the ASHE Codn.
Adherence to these pronerties,can be assured bv
imposing supplementary reguirements on the
. materials suppliers such as those given in 5-7,
"~ high temperature tension tesis of ASTH spec. 8533..

o , o At least one'pressure vessel customer cUrrently
L - requires that tensile data be obtained at 550 and
- 650 degrees Fahrenhecit for the shell nlate materlal
- as part of the fabrication test program. (Empha51s_
added) . ‘ ’

2. p. 51

Another area of concern is the rclevancy of nresent.
requirements of authorized inspectors, as establishad
by the National DBoard of Boiler and Pressure Vessel
Inspectors, with regard to nuclear nressure vessels.
The existing requirements are heavily weighted toward
the needs of Sections 1 and 8, rather than 3. Conse-
guently, presently qgualified insnectors may rot nava
sufficient understancding 5I the d2sign reguirensnts
: rand _non-castructive test matiods ’hﬁulrwu_tcr'n:
. vessols. We therefore recommend the unuradiang o7
4uall icaticns of code irnsvectors of nuclear preszure
vessels to a level of comnetency Jﬁhieved by profes-
sionally educated and experienced carsonnel - {Emphasis
~added) . : ‘

A
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3. .p. 410

In order to assure that an adecuate stress
analysis of the vassel han been made, the
"Section 3 rules stipulate that a stress
report be prepared, certificd by a profes-
sional engineer and filed with the proper
authorities at the point of installation.
The rules also provide that experimental
stress analysis methods, either strain gauge
or photoelastic, may be us ed to verify specific
design areas, when theoretical calculations are
unavailable, or for determining fatigue :
reduction factors for cyclic operation. The
results of such tests are to be included in
the design report. The code specifies only
that a complete set of stress analvs1q
calculations shall bymade and reported.
It deos not specify that the calculational’
methods used must yield correct or conservative
results as verified bv experimcntal data, or that
such evidence shall be offered in support of the-
calculations. The code does reguire that the

e . ‘stress report be certified by a- registered,

o= profe551onal engineer experienced in pressure
‘vessel testing. The Ccde does not specifically
.cay +hat +the professional engineer must be
;experlen*nd or qualified in stress analy91s.

" 'The inspector who affixed the code stamp is
spec1flcally not respon51ble for the complete-
ness or correctness of "the design calculations
as set forth in this stress report. (emphasis
,added) _

With respect to the underllned material,
indicate whether the additional reauirement
'suggested has been applied to Indian Point No.
2. If so, how and 1f not why not.

Answer: ‘ l.”rThe*Subcommittee on Properties of Materials of
:the ASME reviewed materlal propertv data to
set de51gn stress 1nten51ty values (Sm).

’These Values are based on a study of trend



- curves (to}7oqﬁ.Eihfbr‘pr¢53ur¢‘vessel
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materials listed ﬁndet‘SectiOn'Ii‘of the

ASMEVCode.' This Subcdmmittee'has, in making o

- their review, established that below 700°F

~ for ferritic materials, the properties are-

based on-room temperature properties and do
not‘requirebelevated'temperéture tests and"
ihvpérﬁicuiar, have identified this ‘approach
in the Summer 1970 Addenda Table 424, Note 1,
which readé_PTabu1ated valﬁes at the spécifiéd
temperatures are for design calcuiations and
are not méésuréd values." Aécordingly, the
additionalrréquirements sugéested_are not.

appropriate.

The code Inspector is schooled in non- -

'destfuctive tests and fabricating techniques

in order to administer properly his function

~ throughout vessel‘fabricationvas«required by

ASME»Codevrules. The inspectibn organizations -
are staffed with technica11y competent peopléi
ﬁo co§er”éll aspecté of fabrication and exami-
nétibn, Steps havg been taken to upgrade

continually the code inspection organizations

- 3 -




‘_ by roqu1rtnq LOehnical hackup wm(hln the

purtlcular inspcctlon organlzatlon ror”utili~

zatlon, as required by the local.Inspectorr_

Accordingly, the Code Inspectors have the

Mleyel of competency and understanding

iappropriate for the proper performance of

" their job.

‘The complete’stressranalysis'done on the Indian '

_Point Unit No; 2 .reactor vessel was aécomplished o

futlllzlng theoretlcal calculatlons and stress

1nd1ces as prov1ded in ASME Code Sectlon III.

- The analyt;cal-technlques used are based on

classieal Strength of materials thedryij‘The“
stress-analy51s performed on the Indlan P01nt .

Unit No. 2 reactor vessel was accompllshed by

a group of specialists whose education is in

the field of stress analysis. The'Professional

Engineer certifying this report supervises

this analytical.group/and is highly quaiified

in this area. The Code Insvector verifies.

_that the design specifications and stress

reports are on file and have been properly

certified,i':
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‘Qucsgioh No. H-16

Ql.lt.::i(.‘i":.iii .

Answer: '

b Ghies AfIME Cudia Bave ALfrerent vagiid Fenciibs ﬁ@day

_than the ones used and referred to in the answer,

to Question 4.10? What about the Draft ASME Codes

or the AEC Reactor Development and Technology program:
standards dated July 31, 1970? To the extent that
any of these are more stringent than the Code used
for the Class I Components explain in detail the -
difference and why the more stringent requirement

is not needed for greater safety. If the answer

- requires more than you are prepared to provide at.

this time then give the answer only with respect, to .
the reactor vessel. S :

The ASME Code today and the draft ASME -code have
requirements which vary somewhat from those referred to

in answer to Question 4.10 with respect to the reactor

vessel. - However, the requirements of the current and

proposed codes are con51stent w1th the requlrements

fof codes whlch are appllcable to the Indlan P01nt

Unit No, 2 reactor vessel-w1th regard to safety,

The'updated code reflects interpretations of the code;

~ code cases, clarificatiOns and new changes.- With

respect to the AEC Reactor Development and Technology -

Program Standards_referred to in the questlon,‘theSe

' standards?are:not-applicable to the Indian Point

Unit No. 2 reactor vessel.
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oucstion:

Answer:.

Question No. H-17 o e

Deseribe in detail the tests of oiec line

vibration for pipes penetrating the containment
which will be conducted after plant operation

" begins. Give inter alia, frequence of tests,

extent of piping tested, and what kind of
corrective measures will be taken.

The‘pOSsibility of significant pipe vibration

'for pipes penetrating containment is effectively

eliminated by deSign near the penetrations ' The
pipcs and supports are deSigned to minimize

vibration.

During preliminary plant oneration, these pipes

'w111 be checked For vwbratiﬂn nd, if neeessaiw,'

Vibration dampers Will be fitted. . Therefore,

" pipe Vibration w1ll not be a problem after plant.

operation begins.
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'Question No. H-18

Question:

~ Answer:

*Justlfy the.fallnre to'con51der jet forces and
* tornado loads. in the de31gn of ‘the laroe openlncs__'
-of the Contalnment. .

The '3'-40"~"t'hick crane wall, the 4'-0 to 6'-0 thic’k'

_;Refuellng Canal and the 2'-0 tthk oneratlng floor
are capable of re51st1ng jet force ‘loads fron
:;Prlmary Coolant Plplng (see Questlon 5 ll (a) =1
-ﬁSupplement 9 to the Unit No. 2'FSAR)' Thus, Jet-”.
'sforce loads from the Prlmary Coolant System cannot.
.,1mpxnge on the.Conta;nment Structure outer walls;v
_;conseeﬁently{fthese‘jet.foree'loadsfare‘not' |

'b'con51dered in de51gn of the large ooenlngs. lf

'1?,The large openlngs are. adequately shlelded or

1are‘far.enough away‘tojpreclude>;mp1ngement from )

Main,Steamvand-Feedwater‘pipe break.IOads}

Tornado'loadshare not a design criterion for Indian

P01nt Unlt No. 2; however, they are small oomoared

:to the seismic loadlngs (see Ouestlon 5 4(c),
j_Supolement 1 to the Unlt.ho. 2 FSAR) _ e tornauo
,shear 1oads from tor51on and translatlonal wlnd

_ force and the overturnlnc 2 eﬂts causea by zlna':)

load have a mlnlmum factor of safety of approx1—

‘mately 2 5 w1th earthquake shears and moments ”hlcq'h

/



'”“;;Jwere used to 51ze the selemlc re1nforc1ng bars.j

':;The Lornado moment and shears are in fact smaller_d'

: than the mlnlmum eaanquaRO“uultnL‘ and uhoar
conendered in deglqn._ On thn bavte of the abovc,.dﬁf
_ the EISmlC bars prov1de more than an adequate h
echanlsm for re81st1ng tornado 1oads (see Questlon;
-5, l(b), Supplement 1 to the Unit No. 2 FSAR) In
'addltlon, tornado loads act 1ndeoendently of other
' evere loads,atherefore, the Equlpment Hatch and

’-;Personnel Lock relnforced concrete bosses, whlch

.fwere de51gned for 51multaneous de51gn ba51s acc1dent*gf"

“and earthquake loads, whlch were, larger than tornado‘”
'-‘loads, are of more than. adequate strength to re51st :

¥tornad0-loads;‘“f



- Question No. =19

L iQuestion: W1Lh respect to tho answnrs to Questions 5.14(a),. -

© S r. 0 5.14(b), 5.14(d), 5.14(e), 5.15, please.provide '
. copies of the relevant pages of the ‘Indian P01nt
Unlt NO. 3 PSAR. S :

Aﬁéﬂér::u . The relevant pages from the Indian Point Unit No. 3

L'APSAR,wiilzbe fu:hishéd separately.




. Question No. H-20 . . .

.‘ﬂJustlf”tho rollabllltv o‘ +tho f";ieﬂhﬁt Hatch

735_dur1ng design basis accident and earthauake loads -

_ wh(n.tho liner shows deformations which ‘can be L
-~ tested only. for pressure (tensile stresses) and.
. not for accident loadings (compressive stresses). -
- (see Question 5.14 (c)-1). Explain how ductile
_behavior under tensile stress can aoeouately '
represent ductlle behav:or under comore551ve‘
; stress. - o : :

:"ﬁj’The subject of Lqulpnent datch rellablllty durlng

"“; de51gn ba51s aCC1dent and earthquake loads 1s‘

"'exten51vely and completely dlscussed 1n Sectlon

'dh3 4 0. of the Contalnment De51gn Report in :
hSupplement 6 to the Unlt No. 2 FSAR As can be B
'eseen from the~referenced'analy51s, justlflcatloh:*
1of the Equlpment Hatch is not based exclu51vely
":on the pressure test but also on a rather 1nvolved
:flnlte element analy51s anproach There would be
w;eno adverse affect on- the load carrylng capac1ty
tof the Contalnment wall should local v1eld1ng of
lthe llner occur (local llner yleldlng is" hypo—
fthe51zed not expected) : The case where: the llner -
dlls not assumed to carry the load is dlscussed ln‘ 
'Sectlon 3 4 O } Result&ior'tnevanalyslsﬁlndlcate:,'.

mthat;the rebar_;s'suffiqient tobcarry thecpfeSsuré;



Viloadfl The7sense'Of‘étreesee'(tenSioh'orf<= R
ffcompresslon) 1n the rebar durlng the pressurt
iV[{tcst w1ll be the same as experlenced 1n the

&event of a de51gn ba51s acc1dent

Theftest'preseure will demonstrate-duetiiityhoff
‘ﬁthe llner under tenSLle stresses.»inuring

fjacc1dent condltlons, the llner 1s 1n ten51on=?

Uﬂln areas around the Equlpment Hatch and Personnelf§'7L

f ock, therefore, dUCtllltY demonstrated durlng

‘ffthe pressure test w1ll have relevance to

',_condltlons at acc1dent condltlons. For portlons

.:hﬁof the llner 1n compre351on due to temperatureA

= Vflncreases durlng the acc1dent condltlon, the Tf

;_prlmary-cgnslderatlon:15 duct;llty of’thelllner; -

ra



’xnlaln in dctall the oooratlon changcs w1th
raespect -to- ‘the. reactor when -Indian Point. No.‘z
 is ‘connected. to the Con I'd load freguéncy’ control
- ysttm.Z:ann 'will this occur? . Indicate’ to what".
3f,foxtent the! control of the reactor power : level. Wwill.
" pe determined automatically. bv load. demands from-
.. Con Ed's customers and the. effect on the reactor -
‘power output of a sudden droo in power demand or
,“sudden 1ncrease in power demand on the  system.
quplaln how "these variations  in nuclear power -

‘fsafety features of the plant.

‘Indlan P01nt Unlt No. 2 w111 not 1n1t1ally be
;hconnected to the load frequency control system
‘;(LFC) The dec151on whether to connect Indlan‘
ffpoxnt Unlt No. 2 to the LFS w111 not be made untll;hi
fafter at least a year or two of plant operatlon,_i‘
?at wh1ch tlme the desxrablllty of thls mode of
operatlon can be evaluated 1n terms of plant -

fperformance and system reculrements., The operatlon_

‘rchanges that would result from connectlon to LFC,

:5fare essentlally that po”er outnut vould be dlrected

tomatlcally from Con EdlSOn s Enerqv Control

J”fCenter ratner than uel”q dlrected b\
room operatlon.i ThlS does not mean that the i'
,,operator would no longer have control hé};,

'”-operator would st111 monltor all .nformatlon as

outout of ‘the reactor will affect the varlous SR



lkfhe would when he was manuallY Opcrdtlng the

.hihplant and could 1mmed1atoly dlsconnoct the' ‘leftfi*ﬁf

x*t]lf ho thougnt it de511able' Thert is ejstdtlon fff;'

v;fhlgh and low llmlt settlng in the LFC that 15’2 o
'”usod to set the hlgh and low generatlon llmlto

':beyond whlch control 1mpulses to the statlon w1ll

’-;{f,be suspended Thls deV1ce prevents the automatlc

;hiLFC system from 1ncrea51ng or decrea91ng the fj
"::«‘,_"19"91 Of generatlon at a partlcular Statlon

’gibeyond predetermlned 11m1ts.:f

':As-in'manﬁaIEOperation, control.signals-goftohthe

>dturb1ne—generator and the reactor can be descrlbed
1.. :

"*fas follow1ng._ The reactor, however, can only

-f°follow w1th1n llmlts set by the protectlon'

1ﬂsystems.; Protectlon ‘and control systems on

2 VQIndlan P01nt Un1t No. 2 are completely.separate’

'hand operatlon of a LFC system would affect the

'f;,control >ystem only | There would, therefore, be

tafno effect on - the sarety features of the - plant

1udue to operatlon of a LFC svstem




©_Question No. 22

: O\'J‘c_;ff’.'c_:v_’t.i,on_:'- :

- Answers

b'hdg; of up to 47 p51g w1thout damage that would prevent

Uilts functlonlng when needed However, 1t lS not

5 psig.

fn:an'wnr nB-17.you indicate that onressure in.
~excess of 5 psig will not affect the funttion‘

of the redundant flame recombiner unit..  On

-:ﬂHFQAR,.QUGSthn 6.8(a)-2 you state that the unit
2~ .is designed to operate in pressures of 0-5 psig
“and indicate that it will not be onerated until

pressure reaches that level, See -also ‘pages
06-8(b)4 and 5-2 and 06.8(b)4 and 5-3. If

.. pressure is in excess of 'S psig.up to 40 psig and

- if the amount of hydrogen in the containment -

‘uatmosphere exceeded 2% could the recombiner

“'unit be used at that time. Explain fully. a N
yes answer in. llght of the design of -the unit.” =

‘dIf the answer is no, ‘what system would be . used’> RRREEIE

fTho‘flame-recombiner is ‘designed to’withstand"the’

de51gn ba81s acc1dent Wthh 1ncludes a pressure

“fide51gned to operate at contalnment pressure above

The conservative design basis accident preéssure

transient is such that the containment pressure

will be reduced from the maximum 47 psig to less
nahthanfs pSiQIduring_the:first'dav.followihg;the
'ﬁfacc1dent The contalnment pressure w1ll remaln
;:below 5 pSlg for the duratlon of the post acc1dent

hperlod Suff1c1ent hydrogen to requlre the operatlon‘



»of the recomblner ‘does’ not’ accumulate untll i

‘after 13 daye have elapjed -Thus, Lhere ig no

rc\quncncnt that Llu, unit bo (1L.f.lq“(‘d

»operat;on_at~pressures in excess oL_5<psig.‘

1?If enecPOStulates,the‘cohtaihment pre5sure:to bebin.
o excess of 5'§si§ up tc 40 psig, and if“the amountvv
 of hydrogen in the contalnment atnosphere were -
'c3to exceed 2%, the recomblner unlt w111 not beﬁ
'1fused.:‘Under such c1rcumstances, the hydrogen

. ould be. removed by ventlng the contalnment |

gu51ng the backup vent system.



‘QﬁQStion

- Queéstion:

Answer:

\
 pipe ruptures. In particular how will operatic:n
of the recombiner affcct the predicted post-

No. H-23 - - .

CThe combincr unit uses containment air to

cool 1Ls orxhaust which is allecgedly below 30077,
DlSCUSS the impact of the heat addition to the-

-contalnment caused kv the recombiner unit in

the context of double-ended hot leg and cold-le

~

accident pressure level in the containment and

how will this affect the conservative cstimates

of radioagtive leakage to the atmosphere and the
ontrol room.

The heat addltlon from oneratlon ‘of the recombinzr’
constltutes less than 5% of the total enercy ca;able
of belng removed by the c0nta1nnent and core cooling

systems ' Such addltlon comes - at a time when the

iheat removal capabllltj of those systems far excesds

the_amoqng of heat required'to be remoyed.» Thds,

- there will be no significant effect~ohithe contain-

ment pressure nor on radioactive leakage to the

atmosphere and control room.
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*Question No. H-24

Question:

'AhSWér s

‘Describe the situation in which oxygen will be v
- added to the containment atmosphere for operation

of the.recombiner unit discussing when (in terms.

- of hours after the worst accident) the oxygen will
be needed and the method for injecting this '

oxydgen into the containment. At the time when » _
oxygen concentration is less than 12% what will be

- the likely chemical composition of the containment
. air, its temperature, its pressure and its moisture.
level. - o i i : :

Operation of the recombiner system consumes about

30 scfm of oxygen when operated under design

'conditions.-_The initial containment oxygen

cbnteht'is.abOut 21% by volume. Since the.

minimum operating oxygen content is 12% by .
volume, approximately 235,000 scf of oxy§ep_¢énf
- be ¢onsuﬁed frbm‘the containment air_beforejthe'

- minimum oxygen level is reached. If the recombiner

is started at 2% by volume hydrogen in the contain-

mentA(513 days post-accident), operation can_ continue

. for slightly over five days beforé.oxygen_would have

to be_added{ - When needgd, oxygen will be added'td

--the containment using piping -and contrels provided

as an intégral part of the recombiner system..

Added gas will be injected directly into the

containment gas space  (not into the recombiner)



_and mixed by the containment air circulation .

system,

At the time oxygen is added, the chemical
. composition of containment air will be approxi-

~mately as follows (on a dry basis):

-Nitrogen . 86%

E Hydrogen 1% .
N oxygen - 12%

Others 1%

Thé'cOntainment air pressure will be less than
'5 psig, the. air temperatufe less than 152°F,

‘and the moisture content at or near saturation.
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Question:

" Answer:

Question No. H725v_

coperation will ke ini

Will use of the recombhiner nnits roouire a
decision to be made within tihe control roch or

‘will the units be started automatically when

required. . Specify the highest level of hydrogen

‘which will be permitted to accumulate. before the

units areé put in use and how many hours after the

accident this will occur.

. See FSAR Questioh 6.8.b.(1). The recombiner

R
P

LoteT wnually and,

“therefore, will reculrs i docision.  Hydrogen .

_concentration for recombiner startup is 2% by

volume which occursAapproximately'thirteen days

after the accident.



Question No. H-26

Question:

' Answer:

Exolaxn in dntall the nature of the uncertelnty

asaoc1ated ‘with the catalvlic recombination

systein for hydrogen removal. See Question
6.10=1. . In particular does this uncertainty
stem from uncertainty recarding the cornosition

'of the post-accident containment air or is it

only uncertainty regaraing operaticn of the

'Acatdlytlc recomblner itself under reasonablv
;predlctable conditions. - : :

The-reaédn why'the'caﬁalytic recombiher'syStem-'
was not chosen at the time when the de51gn dec15101

had to be made ‘régardina the type oL,re cmbiner to

:be used was the uncertalnty regardlnq oneratlon

of the catalytlc recomblner under reaSOnablv

t“- ¢GLlC c_uu .1.\, L,uud.l. L.Luua .

.-



',vduégtiQ¢°Noé'u?27"_

Question: = Assuming 3/4 of the on-site spent fuel storaqe.
SR Teapacity is filled and ascuming Indian Point
No. 1l and 2. have been overating at full power

level for 300 days, how much p]uLonlum will be ©
’ prcsont at the'Indlan Point site in the:

a. goent fuol storage :
;'b._ heactor core for each reactor seoaratelv

"~ As a basis of comparlson relate this to the amount
of plutonium released (best estimate) in fallout

from the above- -ground exnlosion of the largest
plutonlum nuclear weapon of thé United Statee

“.Anewe:; - a. Spen;'fuel storage (for equilibrium CYC1ess_ 

of Indian Point Units 1 and 2)

IP-1 198 Kg Pu
S § ) , .«,;¢ >: 762 Kg Pu

Tot 1l - 9 0, g'Pu

'b. Reactor core for"eech'ieactorfsepafately 3
. after 300 full-power days (for equilibrium

eycles of Indian_Point_Uhits 1 and 2)'

IP-1 140 Kg Pu
'IP-2, A 606 Xg Pu

Total - 746 XKag Pu

Applicant does not have access to information which,

: , . ' \ . N
would be necessary to make the requested comparison.



