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- U. S. Nuclear Regulatory Commission

NOVE 1975 =

Mr. Benard C. Rusche

Office of Nuclear Reactor Regulation
Washington, D. C. 20555

Dear Mr. Rusche:

This is to advise you that the name of our firm
has been changed to CONNER & KNOTTS. We would
appreciate it if you would have this change
reflected on the NRC's service lists for the

cases listed on the attachment.

Sincerely,

Nancy L. Hickman
Executive Assistant

>Attachment

NLH/mwm

‘cc: Mrs. Sybil Kari
Mrs. Nancy Dube
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Duke Power Company

ATR:  Mr. William C. Porker, Jr.
Vice President
Steam Producticon

B, C. Pox 2178

422 2euth Church Street
Charlotte, Horth Caroline 20242

Centleren:
EF: Oconee Muclear Station Units 1, 2, and 3

The purpose of this letter is to inform you of a potential safety guestion
vhich has teen raised reqarding the design of reactor preseure vessel
support systers for pressurized water reactors (Bl s). '

On Mey 7, 1975 the NRC was informed by & licensee thet certain trersient loads
cr the reactor vessel support members that would result from a postulated
reactor ccolant pipe rupture irmediately adjacert to the recctor veseel had
been underestimated in their original desion analyses.

It is the NFC staff's cpinion that the question related to the treatment of
transient loads in the desicn of reactor vessel support systems ey apply.

te other Puk facilities, especially those for which the desion anelyses were
performed sore time ago. we have therefore initiated a oystematic review

of thisz matter to determine how these leads were taken inte account op

other FWR facilities, and what, if anv, corrective measures may be recuired

for specific fecilities. - ~ : .

The results of licensee studies reported to date indicate thet, althouch

the rarains of safety way ke less than oricimally intended, the reactor
vessel support system would retain sufficient structural intecrity to suppert
the vessel and that the ultirate consecuences of this pestrlated accident
which could affect the general public are nc worse thar cricinelly steted.
e have rot corpleted our independent evaluation of these studies. Fowesver,
nased on the results of cur evaluation of this phenomenon to dete enc in
recoanition of the low prehsbility of the particular pipe rupture which
could lezd to afditicnel transient loads cn the surpert systews, ve corclude
that continued reactor operaticn and contirued licensing of fecilities for
coeration ere acceptable uhile we conduct our ceneric review.

e request that you review the desien bases for the reactor vessel suppert
syetem for vour fecilities to determine whetber the transient loeds

@oscribed in the enclocure were taken into sccount approprietely in the
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desian. Please inform uvs of the results of your review within 30 days.

The attachments to the enclosure are provided to indicste the information
that could ke needed, should we determine, on the basis of your :
review, that z reassesswent of the vessel support design is required.

We are continuing to evaluate and review the methodology for calculating
the subceoled hlowdown loads with the nuclear steam systen suppliers.
You should contact vour nuclear steam system supplier for inforration
regarding these calculations - if necessary to complete your review.

‘This requést for generic informaticn was approved by GAG under a, blarket
clearance number B-180225 (RCC72). This clearence evpires Jduly 21, 1977.

Eincerely,

Original signed by,
R. A. Purple

- Fobert A. Purple, Chief
Operating Beactors Branch #1
Division of Reactcr Licensino

Enclosures
Statement of the Problem

cc w/enclosure:
See next page
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upuﬁe Power Company - - 3 - October 15, 1975

ce: Mr., William L. Porter’
Duke Power Company
P. 0. Box 2178
422 South Church Street :
Charlotte, North Carolina 28242

- Mr. Troy B. Conner
Conner, Hadlock & Knotts
1747 Pennsylvania Avenue, NW
- Washington, D. C. 20006

Oconee Public Library
201 South Spring Street
. Walhalla, South Carolina 29691

E
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In the unllkely event of “a FWR pr1mary coolant system plpe rupture in the.
immediate vicinity of:the reactor” vessel trans1ent loads’ or101nat1no from .
three principal cause'= w1ll be exerted on ¢ the reactor véssel Support system.
These ares

.xi " [ &

1. Blowdown 1et forces at “the locatlon of the rupture (react1on forces),t

". ) AR

2, Translent dlfferentlal Dressurec 'in® the annular reg1on between the vessel
"~ ‘and:ithe shleld, anc ’ Aﬁ?' ,

3. Trans1ent dlfferentlal pressures across the core harre] w1th1n ‘the reactor_

vessel o

The blowdown jet forces are adequately understood and des1on proceoures are
available to account for them. Poth of the "d1fferent1al pressure" forces,
however, :are thfee-dimensional ard: ‘time: oependent ‘and’ requlre sophisticated ..
analytical’ procedures to translate’ them’ into loads, actino on the. reactor. . |
vessel support sgystem. 211 of the loéds are resleteo by the 1nert1a and .

" by the support meirbers’ ané restraints of other components of the pr1mary
coolant cystem 1nc1udlnc the reactor pressure vessel supports.

The translent d1fferent1al prescure actlna externally on the reactor vessel
is & result of the flow of the Elowdown effluent in ‘the reactor cavity. The
magnitude and ‘the time dependence of the resultlno forces depends on the
nature anéd the size of the pipe rupture, the clearance between the vessel

‘and the. shielé and the size and location cf. the vent openings leading from

the cavity to the containment as a whole. For. some time refined analytical
methods have been availskle for calculating these transient differential
pressures (multi-node analyses). The results of such analyses indicate

that the consequent loads on the vessel support system calculated by less-.

- sophisticated methods may nct be as conservative as originelly intended for

earlier desians.. Attachment 1 to this. enclosure provides for your information
8 list of information requests for which responses could be needed for a
proper assessment of the impact of the cavity differential pressure on the
desion adeauacy of .the vessel support system for a power plant.
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The controlling loads for desian purposes, however, -appear in typical cases
to be those associated with the internal differertial pressures across

the core barrel. The 1nternally generated loads are due to a momentary
differential pressure which is calculated to exist across the core barrel
when the pressure in the reactor annular region between the core barrel

and vessel wall in the vicinity of the ruptured pipe is assumed to repidly

- decrease to the saturation pressure of the primary-ccolant:due to the cutflow
' of water. Althouab the depressurlzatlon wave. travels_rapidly around- the

core barrel, there is a finite perlod of time during wh1ch ‘the. pressure in
the "annular reagion opposite the bresk location is assumed to rerain at, or.
near, the original reactor operating pressure. Thus, transient asymmetrical
forces are exerted on the core barrel and the vessel wall which ultimately
result in transient loads on the cupport systers. These. are the loads which -
were underestlmated by the llcensee originally reportina this problem, and
which may be underestimated in other cases.. They. are.therefore of generic
concern to the staff. Attachment 2 to this enclosure provides for your
information a list of information requests. for .which responses. would be neeced
‘for a proper assessment of the 1mpact ‘that the vessel internazl differential
pressure, in conijunction with the other corcurrent loads, could have cn .
the des1on adequacy of ‘the support system.#“,;: R : Garernt Dol

In that tbere are cons1derab1e dlfferences in the reactor support ystenlu-.
decians. for verious facilities and orohably in the de81qn -marains- Drov1ded
by the des1aners of older fa0111t1es, the underestimation of..these - "dlffer—»
ential pressure" loads may or, may not-. recult in a,determlnatlon that -the -
adequacy of the vessel support system for a spec1f1c7fac111ty is queetlon

ekle. Since local failures in the ‘vessel supports .(such as plastic’ deforwatlon)

do not necesserily lead to the fallure of the supports;as .an- integral- system, °
there ‘may be some limited reactor vessel motion proyided- that nc further -
510n1f1cant consequences would ensue snd the emergency core coollnq .systems -
(FCCS) wou]o be akle to perforn thelr des1qn functlons.~ : N

Wyl
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ATTACdHEdT 1

CONTAINMFNT SYSTEMS BRANCH E

REQUEST FOR ADDITIONAL INFORMATION

i

In the unlikely event of‘a;pipe rupture,jnside”majdr‘component’supcompartments, A

the initial bToWdoWn'transientiwoqu lead to non-uniform pressuré loadings
on both the struttures and enc]osed'components' To. assure~the~integrity of |

these des1gn features we request that you perform a compartment multi-node -

pressure response anaTys1s to prov1de the foIIow1ng 1nformat1on
(a)‘:The resu]ts of ana]yses of the d1fferent1a1 pressures resulting -
- hfrom hot Teg and con Teg (pump suction and d1scharge) reactor ‘coolant

isystem p1pe ruptures w1th1n the reactordcav1ty;and~p1pe penetrations.

{b) jDescr1be the nodaT1zat1on sens1t1v1ty study performed to determine

the m1n1mum number of volume. nodes requ1red to conservat1ve1y

=,
"»fpred1ct3the,max;mum;pressure w1thrn;the;reactor cavity: The -~
':nodaIization sensitivity.study shouId include consideration~of -
Tﬁspat1aT pressure var1at10n, e. g - pressure var1at1ons c1rcum|erent1a11y,t
L‘exnaITy and rad1a11y§w1th1n the reactor cavity..
(c) iProv1de a, schematlc draW1ng showing the noda11zat1on of "the reactor .
‘cav1ty PrOV1de a tabu]at1on of the. noda] net free: voTumes and = .

o “Jntercornect1ng flow path areas.- - ., w0 AT

;,(d)l Prov1de suff1c1ent1y deta11ed pIan and sect1on draw1ngs for. severaI

views show1ng the arrangement of the reactor. cav1ty structure;: -

reactor vesseT piping, and other major obstruct1ons,-and vent areas,
"to perm1t ver1f1cat1on of the reactor cav1ty nodaT1zat1on and vent
']ocat1ons | | | |

(e)*'Prov1de and Just1fy the break type and area used in-each anaIys1s



(f)

o -2- .,

Provide and Just1fy va]ues of vent loss coeff1C1ents and/or fr1ct1on

_factors used to ca]cu]ate flow between nodal voTumes When a Toss.

,coeff1c1ent consists of more than one component, identify each

"""component,. its value ‘and the flow area at which the loss coefficient

(9)

(h)

(i)

(3)

“‘applies.

DisCUss”the manner tn'which movable ohstrdctions'to vent~t1m~‘ |
(such as 1nsu1at1on, duct1ng, p1ugs, and sea]s) were treated Frovide ;
ana]yt1ca1 Just1f1cat1on for the remova] of such iter to obta1n vent
area. Provide ‘justification that vent areas w1.1 not be part1a1]y or’ E
completely p1ugged by d1sp1aced objects. ‘ | '_ R
Prov1de a tab]e of b]owdown mass flow rate and energy re1ease rate as
a funct1on of t1me for the reactor cav1ty des1gn bas1s acc1dent
Graphically show the pressure (ps1a) and- differential pressure (psw)
responses as funct1ons of time for each node. Discuss the bas1s for
establlsh1ng the differential pressures ’

Prov1de the. peak ca]cu]ated d1fferent1a1 pressure and time: of peak
pressure for each node, and the design d1fferent1a1 pressure(s) for the
reactor cavity. Discuss whether the des1gn d1fferent1a] pressure is
uniformly app11ed to. the reactor cav1ty or whether, it is spat1a]1y
varied. ‘(Standard Review Plan 6.2.1. 2 Subcompartment Ana]ys1s attached,

prov1des add1t1ona] guidance in establishing acceptab]e des1gn values,

for determining the acceptab1]1ty of the calculated ‘resits )




’ U.S. NUCLEAR REGULATORY COMMISSION Febnjary, 1975

STANDARD REVIEW PLAN

OFFICE OF NUCLEAR REACTOR REGULATION

SECTION 6.2.1.2 _ SUBCOMPARTMENT ANALYSIS .
REVIEW RESPONSIBILITIES

Primary - Containment Systems Branch (CSB)

Secondary‘: Mechanical Enginéering Branch (MEB)
Core Performance Branch (CPB)
Auxiliary and Power Conversion Systems Branch (APCSB)
I.  AREAS OF REVIEW
The CSB reviews the information presented by the applicant in the safety analysis report
concerning the determination of the design differential pressure values for containment sub-
compartments. A subcompartment is defined as any fully or partially enclosed volume within
the primary containment that houses high energy piping and would 1limit the flow of fluid to
the main containment volume in the event of a postulated pipe rupture within this volume.
A short-term pressure pulse would exist inside a containment subcompartment following a
pipe rupture within this volume. This pressure transient praducés a pressure differential
across the walls of the subcompartment which reaches a maximum value generally within the
first second after blowdown begins. The magnitude of the peak value is a function of
several parameters, which include blowdown mass and energy release rates, subcompartment
volume, vent area, and vent flow behavior. A transient differential pressure response

analysis should be provided for each subcompartment or group of subcompartments that meets
the above definition.

The CSB review includes the manner in which the mass and energy release rate into the break
compartment were determined, nodalization of subcompartments, subcompartment vent flow
‘behavior, and subcbmpartment design pressure margins. This inc]ydes a coordinated review
effort with the CPB. The CPB is responsible for the adequacy of the b]owddwn'model.

The CSB review of the mass and energy release rates 1nc1udes the basis for the selection of
the pipe break size and Tocation within each subcompartment - -containing a high energy line
and the analytical procedure for predicting the short-term mass and energy release rates.

The CSB review of the subcompartment model includes the basi§ for the nodalization within
each subcompartment, the initial thermodynamic conditions within each subcompartment, the
nature of each vent flow path considered, and the extent of entrainment assumed in the vent
flow mixture. The review may also include an analysis of the dynamic cHaracteristics‘of
components, such as doors, b]owbut panels, or sand plugs, that must oben or be removed to

e

USNRC STANDARD REVIEW PLAN

Standard review plans are prepared for the guidance of the Office of Nuclear R Regulati n staff ible for the review of applications to construct end
operate nuclear power plants. These d are made ble to the public as part of the Commission's policy to inform the nuclear industry and the
general public of I Y p! dures and p Standard review plans are not substitutes for regulatory guides or the Commission’s regulations and

compliance with them is not raqulred The standard review plan sections are keyed to Revision 2 of the Standard Format and Content of Safety Analysis Reports
tor Nuclear Power Plants. Not all sections of the Standard Format have a corresponding review plan.

Published standard review plans will be revised puriodlcallv as appropriate, to accommodate comments and to reflect new inf ion and

P!

Coplu o' utandard ravww plans may be obumad by request to the U.S. Nucl R ; y C: missi Washing D.C. 20655 enti :: Office of Nucl
g and ions for improv will be idered and lhould 8180 be sent to the Office of Nuci R i




1.

provide a vent flow path, and the methods and results_of components tests.performed to
demonstrate the va11d1ty of these analyses. The analyt1ca1 procedure to determine the loss
coefficients for each vent flow path and to pred1ct the vent mass flow rates, including
flow correlations used to compute sonic and subson1c flow cond1t1ons within a vent, is re-
viewed. The design pressure chosen for each subcompartment is also reviewed. On request
from the APCSB, the CSB evaluates or performs pressure response analyses for subcompartments
outside containment.

The MEB is responsible for reviewi: the acceptability of the break locations chosen and
of the design criteria and provision. methods employed to justify limited pipe motion

for breaks postulated to occur within subcompartments (See Standard Review Plan 3.6.2).

ACCEPTANCE CRITERIA

1. The subcompartment analysis should incorporate the following assumptions:

a. Break locations and types should be chosen according to Regulatory Guide 1.46 for
subcompartments inside eontainment and to Branch Technical Position MEB 3-1
(attached to Standard Review Plan 3.6;2) for subcompartments outside containment.
An acceptable alternate procedure is to postulate a circumferential double-ended
rupture of each high pressure system pipe in the subcompartment,

" b. _Of several breaks postulated on the basis of a, above, the break selected as the
reference case for subcomparthent analysis should yield the highest mass and
energy release rates, consistent with the criteria for establishing the break
location and area.

¢. The initial plant operating conditions, such as pressure, temperature, water
inventory, and power level, should be selected to yield the maximum biowdown
conditions. The selected operating conditions will be acceptable if, it can be
shown that a change of each parameter would result in a less severe blowdown
profile. '

2. The analytical approach used. to eempute the mass and energy release profile will be
accepted if both the computer program and volume noding of the piping system are
similar to those of an approved emergency core cooling system (ECCS) analysis. The
computer programs that are currently acceptable include SATAN-VI (Ref. 24), CRAFT
(Ref. 23), CE FLASH-4 (Ref. 25), and RELAP3 (Ref. 21), when a flow multiplier of
1.0 is used with the applicable choked flow correlation. An alternate approach,
‘which is also acceptable, is to assume a constant blowdown profile using the initial
conditions with an acceptable choked flow correlation., When RELAP-4 is accepted by
the staff as an operational ECCS blowdown code, it will be acceptable for subcompart-

ment ana]yses{

3. The initial atmospheric conditions.within a subcompartment should be selected to max-
imize the resultant differential pressure. An acceptable model would be to assume air
at the max1mum a]]owab]e temperature minimum absolute pressure, and zero percent rel-
ative hum1d1ty If the assumed 1n1t1a1 atmospheric cond1t1ons d1ffer from these, the

selected values should be justified.

6.2.1.2-2




Py < N
»
a

o

Another model that is also acceptable, for a restricted class of subcompartments, in-

- volves simplifying the air model outlined above. For this model, the initial atmos-
phere within the subcompartment is. modeled as a homogeneous water-steam mixture with
an average dens1ty equivalent -to the dry air mode1 This approach should be limited
to subcompartments that have choked f]ow within the vents. However, the adequacy of
this simplified model for subcompartments hav1ng primarily subson1c f]ow through the
vents has not been established.

-

L e b ’
4,  Subcompartment noda11zat1on schemes shou]d be chosen such that there is no substantial

pressure gradient within a node, i.e., the noda]1zat1on‘scheme should be ver1f1ed by a
~ sensitjvity stody that includes increasing the number of nodes until the peak cal-
culated pressures, converge to small resultant changes.

5. If vent flow paths are used which are not 1mmed1ate1y ava11ab1e at the time of pipe
rupture the following criteria apply:

.a. The vent area and resistance as a function of'time after the break should be
based on a dynamic anaiysis of the subcompartment pressure response to pipe
ruptures.

b. The va11d1ty of the analys1s should be supported by experimental data or.a
testing program should be proposed at the construction permit stage that w1]1
. Support th1s analysis,
c. The effects of missiles that may be generated dur1ng the transient should be
considered in the safety analysis. '

6.. The Qent flow behavior through:all flow paths within the hodalized compahtment modei
should be based on-a homogeneous mixture in thermal equilibrium, with the assumpt1on
of .100% water entrainment. In addition, the selected vent critical flow corre]at1on

~should be conservative with respect to available experimental data. Currently accept-
able vent critical flow correlations are the "frictionless Moody" with a multiplier of
0,6 for water-steam mixtures, and the thermal homogeneous equilibriuh model for
air-steam-water mixtures.

". 7. At the construction permit stage, a factor of 1.4 should be applied to the peak
differential pressure ca]colated in a manner found acceptable to the CSB for the
subcompartment, The calculated pressure mo1t1p1ied by 1.4 should be considered the
design pressure. At the operating license stage,‘the peak calculated differential
pressure should not exceed the design pressure. It is expected that the peak calcu-
lated differential pressure will not bevsubstantia11y'different from that of the
construction permit stage. However, improvements in the analytical models or changes
in the as-built subcompartment may affect the available mergin. ’

II1. REVIEW PROCEDURES
The procedures described below are followed for the subcompartment analysis review. The

reviewer selects and emphasizes material from these procedures as may be appropriate for

6.2.1.2-3
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a particﬁlar case. Portions of the review may be carried out on a generic basis or by
adopting the results of previous rev1ews of plants with essent1a11y the same subcompartment
and high pressure piping design,

The CSB reviews the initial conditions selected for determining the mass and energy release
rate to the subcompartments. These values are compared to the spectrum of allowable opera-
ting conditions for the plant. The CBS will ascertain the adequacy of the assumed conditions
based on this review. ' '

The CSB confirms with the MEB the validity of the applicant's ana]y51s of subcompartments
conta1n1ng high energy lines and postulated pipe break locations, using elevation and

plan drawings of the containment showing the routing of lines containing high energy
fluids. The CSB determines that an appropriate reference case for subcompartment analysis
has been identified. In the event a pipe break other than a double-ended pipe rupture is
postulated by the applicant, the MEB will evaluate the app11cant s justification for
assuming a limited displacement pipe break

The CSB may perform confirmatory analyses of the blowdown mass and energy profiles within
a subcompartment. The analysis is done using the RELAP3 computer program {See Reference
21 for a description of this code). The purpose of the analysis is to confirm the predic-
tions of the mass and energy release rates appearing in the safety analysis report, and to
confirm that an appropriate break location has been considered in this analysis. The use
of RELAP3 will continue until the RELAP4 computer code has been approved by the staff as
an acceptable blowdown code. At that time, the CSB will rep]ace‘RELAP3 with RELAP4 for
all subsequent analyses. o

The CSB determines the adequacy of the information in the safety analysis report regard1ng
subcompartment volumes, vent areas, and vent resistances. If a subcompartment must re]y
on doors, blowout panels, or equivalent devices to increase vent areas, the CSB reviews
the analysgs and testing programs that substantiate their use.

The CSB reviews the nodalization of each subcompartment to determine the adequacy of the
calculational model. As necessary, CSB performs iterative nodalization studies for sub-
compartments to confirm that sufficient nodes have been included in the model.

The CSB compares the initial subcompartment air pressure, temperature, and humidity condi-
tions to the criteria of II, above, to assure that conservative conditions were selected.

The CSB reviews the bases, correlations, and computer codes used to predict subsonic and
sonic vent flow behavior and the capability of the code to mode} compress{ble and un-
compressible flow, The bases should include comparisons of the correlations to both
experimental data and recognized alternate correlations that have been accepted by the
staff.
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* Using the nodalization of each subcompartment as specified in the safety analysis report,

the CSB performs analyses using one of several available computer programs to determinegz
the adequacy of the calculated peak differential pressure. The computer program used will

‘depend upon the subcompartment under review as well as the flow regime.. At the present

time, the two programs used by the CSB are RELAP3 (Ref. 21) and CONTEMPT-LT (Refs. 7, 8,
and 9). A'multi-volume computer code is currently under development.

At the construction permit stage, the CSB will ascertain that the subcompartment design
pressures include appropriate margins above the calculated values, as given in II, above..

~ EVALUATION FINDINGS

The conclusions reached on completion of the review of this section are presented in
Standard Review Plan 6.2.1.

REFERENCES

The references for this plan are those listed in Standard Review Plan 6.2.1, together with
the following: ‘

la. Regulatory Guide 1.46, "Protection Against Pipe Whip Inside Containment."

2a. Standard Review Plan 3.6.2, "Determination of Break Locations and Dynamic Effects

Associated with the Postulated Rubture of Piping," and attached Branch Technical

Position MEB 3-1, "Postulated Break and Leakage Locations in Fluid System Piping
Outside Containment."
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ATTACHIEHT 2

MECHANICAL ENGINEFRING BRANCH

REQUEST FOR ADDITIONAL INFORMATEON

Recent anaIyses have shown that reactor pressure vesse] supports may be
subjected to prev1oust underest1mated lateral IOads under ‘the cond1t1ons
that would exist if an 1nstantaneous doubIevended break 15 postulated 1n_

the reactor vessel cold leg pipe at the' vessel- nozzle. It i$ thérefore

N necessaryfto.reassess-the,Capabi]ityAOf the réactor coolant system supports';
to Timit the caIcuIatedvmotion‘of the reactor vesseI durtng’aApostuIated cold
-leg break within boinds : necessary to assure a h1gh probability that the

. _reactor couId be brought safely to a coId shutdown condition.

~ye

- The foIIow1ng 1nformat1on is requ1red for purposes of mak]ng the necessary

4

reassessment of the reactor vesse] supports

i

I. Prov1de eng1neer1ng draw1ngs of the reactor support system sufficient

\

to show the geometry of aII pr1nc1pIe eIements and mater1a]s oFf eon-

‘ struct1on |
2. Specify. the‘deta11 des1gn ]oads used in the orwg1na1 des1gn anaIyses of -
;Athe reactor supports g1v1ng magn1tude, d1rect1on of appIacatlon and the
~basis for each Toad. AIso‘prov1de the calculated maximum stress in each
prinoIpIe e]ement of the support system and the corresponding allowable
~stresses o |
3. 'Prov1de the 1nformat1on requested in 2 above for the RV supports con-

51der1ng a postuIated break at the. coId Ieg nozzle. Include a summary

of the analytical methods emp]oyed and spec1f1ca]1y state the effects of .-

short term pressure d1fferent1als across the core barre] in comb1nat1on,




“ i
’-. 'v Bt e "
. : : ’ - 4

w1th all externa1 1oad1ngs ca]cu]ated to resu]t from the- rnqu1red
"_postu]ate ' Th1s ana]ys1s shou]d cons1der

l'_(a) 11m1ted d1sp1acem°nt bleak areas where app11cab1e

' ;A(b)- cons1derat10n of f1u1d structure'anteract1on'

(c) use of actua] t1me dependent forc1ng funct1on

(d) reactor support st1ffness ;
‘If the resu]ts of the analyses requ1red by-3 above 1nd1cates 1oads
1ead1ng to 1ne1ast1c act1on in the. reactor: - supports oY d1sp1acements
exceed1ng prev1ous de51gn 11m1ts provide :an eva1uat1on ‘of the fo]low1ng
;s(a) Yield behav1or (effects of- p0551b1e stra1n energy bu1]dup) of the

" material. used in the reactor support des1Jn and the effect on the 1oads
| A:transm1tted to the reactor coo1ant system and the bacPup

: structures to wh1ch the reactor coo]ant system supports are attached
: (bf 'The ﬂdequacy of the reactor coo]ant system p]p]ng, controT rod

dr1ves, steam generator and pump supports, structures surround1ng

.'the reactor coo]ant system, reactor 1nternals and ECCS p1p1ng

to assure that the reactor can be safe]y brought to’ co1d shutdown

,_.,s i




