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Centlemen: -

The nurpose of this letter is to inform you of a pofentml gafety cuestion
which has been raised recarding the design of reactor pressure vessel
supprort systems for pressurized water reactors (BR's).

On Mav 7, 1975 the NRC was inforrred by a licensee thst certain trancient loads
on the reactor vessel suppert members that would result from a postulated
reactor coolant pipe runture imrmediately adiacent to the reactor vessel hac
been underestimated in their criainal design analyses.

It is the NRC staff's cpinion thst the question related to the treatrent of
trensient loads in the desion of reactor vecsel suppert syetems may &rly

to other PR facilities, especizlly those for which the desicn analyses were -
verformed some tire acc. Ve heve therefore initiated a systeretic review

of this matter to determine how these loads vwere taken into account on

other TWF facilities, anéd whet, if any, corrective meacures mey ke required
for epecific facilities.

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

the marains of safety may he less than oriqinslly intended, the reactor
vesse)l support system would retzin sufficient structurel inteogrity to suprort
the vessel and that the ultimate consequences of this pestulated accident
which could affect the ceneral public are nc worse then oricinally stated.
¥e have not cormleted our indepencent evaluation of these studies. ‘cwever,
based on the results of our evaluation of this phenemener to date and in
recoonition of the low probability of the particular pipe rupture which
could lead tc additiona] tramsient lcads on the support systems, we conclude
that continued reactor operation and continued licensing of facilities for
operation are acceptable while we conduct our generic review.
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San Pieco Ces and Flectric Company
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e request that vou review the des

gveter for the San Crofre Fuclear Generating Staticn, Unite

into account approrriately in the desian.
of vour review within 20 davs.

The attachmente to the enclosure are proviced to irdic
| thet could be needed,
| review, that & reassessment of the vessel support design ie
vie are continuing tc evaluete and rev
the subcooled hleowdown loads with the nuclear steam gvstem
Yo should cortact vour nuclear stear sys
reaerdina these celculations if necescary

This request for ceneric information
clearance murber F-18022% (ROOTZ).

Sincerely,

QOriginal Signed By
,B._ A, Birkel

Clan D. Parr, Chief
Lioht Vater Feactors
Proiect Eranch 1-2

NOV 2 8 1975

2 and 3, to

required.

jew the rethodology for calculatinc
auppliers.
tem supplier for infcrmaticn

to corplete your review.

vias gporoved by GRQ under a blanket
This clearance expires July 31, 1977.
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Dis trgut‘
Docket “File VHWilson (4)

NRC PDR TR Branch Chiefs
: , Local PDR ODParr
Locket Nost 50-361 NOV 2 8 1975 LWR 1-3 File  WButler
and 50-362 : RCDeYoung DVassallo
: RHeineman ACRS (16)
RWKlecker WHaass
- .~ ELD TIC
Scuthern Californie Fdison Compeny 1E (3) JBuchanan ORNL
ATTN¢  Mr. Jack E. Moore PDO'Reilly TAbernathy DTIE

Vice Presicdent
2244 vialnut Crove Averue ' .
P. C. Pox BOC
Rosemead, Califernie ©1770

Sar, Plego Gas end Electric Company

ATTNs Mr. Jack E. Thomes '
Vice President - Flectric

101 Ach Street

P, O, Pox 1831

Sen Pieco, California 92112

Centlemens:

The purpose of this letter is to inform you of a potential gafety question
which has been raised recarding the design of reactor pressure vessel
support systems for pressurized water reactors (R 's).

On May 7, 1975 the NRC wss informed by a licensee that certain transient loads
on the reactor vessel suppcrt members that would result from a postulated
reactor coolant pipe runture immediately adiacent to the reactor vessel had
been underestimated in their criqinal design analyeses.

It is the NRC staff's cpinion that the question related to the treatrent of

trensient loads in the desion of reactor vessel support syetems may aoply

toc other PWR facilities, especizlly thoee for which the cesion analyses were
verformed some time ago. Ve have therefore initiated a systeratic review

of this matter to determine how these lcads were teken into account on

other PWF facilitiee, and whet, if any, corrective meacures mey ke required

for epecific facilities. ‘

The results of licensee studies reported to date Indicate that, althouch

the marains of safety may be less than originslly intended, the reactor
vesse) support system would retzin sufficient structurzl inteority to suprort
the vessel and that the ultimate consequences of this postulated accident
which could affect the ceneral public are nc worse than oricinally stated.
%e have not comnleted our indepencent eveluation of these studies. However,
based on the results of our evaluation of this phenomweron to date and in
recognition of the low probability of the particular pipe rupture which
could lead tc additional transient lcads on the support systerms, we conclude
that continued reactor operation and continued licensing of facilities for
operation are acceptable while we conduct our generic review.
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Southern Callfornia Ediscn Company - " NOV 28 1975
San Nieco Cas and Flectric Company -2 -

re request thzt you review the decian bases for the reactor veseel support
gyvster for the San Crofre Muclesr Generatina Station, Units 2 end 2, to
determine whether the trensient loads descrited in the enclosure were taken
into zccount appropriately in the desian. Pleage infcrm us of the results

of vour review withirn 2( devs.

The sttachrente to the enclosure are proviced to irdicate the infcrration
thet could be needed, should we deternine, on the basis of your

review, that & reassesstwent of the vessel support desien is required.

ve are continuina to evaluste and review the rethodology for calculatinc
the subcooled blowdown loads with the nuclear steam eysterm suppliers.
You should certact vour nuclear stear system cupplier for information
regerding these ceslculations if necescary to corplete your review.

This request for ceneric {information was eporoved by GAC under a blanket
clearance murber ©~18022% (P0OO72). This clearance expires July 31, 1977.

Sincerely,

QOriginal Signed By
R. A, Birkel

Clan D, Parr, Chief
Lioht Vater Feactors

Prciect Eranch 1-2
nivigion of Reactor Licensing

Enclosures
ctatement of the Prohlew

cct See pace ?
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- Rosemead, California 91770

Chickering & (regory, General Counsel
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111 Sutter Street

San Francisco, California 94104

Mr. larry Z. Moss
15201 DePauw
Pacific Palisades, California 30272

Mr. David Sakai
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Frederick P. Sutherland, Isq.

Center for Law in the Public Interest
10203 Santa Monica Boulevard

los Angeles, California 90067

! Mr. Kenneth E. Carr .
City anarer K S
City of San Clemente
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Alan R. Watts, Esq.
Assistant City Attorney
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Lawrence Q. Garcia, Esq.
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coolant system includino the résctor. pressure’vessel supports.
e : : e B e N i CyoTEETT T

~ ENCLOSURE .

. s o },-".l R
S ‘. ] . i T .
STATEMENT OF THE PROBLEM o )

In the unlikely event of a FWR primary cooyang;system pipe"rupture‘in*ﬁhe'
immediate vicinity of thé reactor vessel, transient‘loa@s originatina from
three principal causes will -be exerted on the-redctor vessel support system.
These are:” . - & i1 ..~ IR e S

: e : ‘- N 4 S s
1. Rlowdown jet forces at the locqtidn“df the rupture (reaétiqn forces),,.

A . d

-

2. Transient differential’pressures in: the annuia;]regigﬁ betyeén the_vesséi :
.and " the shield, and : RO ' T

+3. Transient differential pressures across the core barrel within the reactor

“.yessel.

The blowdown jet forces ore adequately understood and Gesion proéeédures are |
available to account for them. Both of the "differential pressure" forces,
however, are three-dimensional ard time dependent and require sophisticated.
analytical procedures to translate them into loads actino on the reactor :
vessel support system. 211 of the loads: are resisted by the ipertia and |
by the support: merbers and restraints 6f other components of ‘the primary]“i

o
-

The' transient differential pressure acting externally on the reactor vessel
is a result of the flow of the klowdown'effluent in theé reactor cavity. The
magnitude and ‘the “time dependence of the resulting forces dépends on the .
neture and the size of the pipé rupture, the clearance between the vessel
and the shielc¢ and the size and location of 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 analvses). The results of such analyses indicate

thet 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
o list of information requests for which responses could be needed for a
proper assessment of the impact of the cavity differential pressure on the
design adeauacy of the vessel support system for a power plant.



o '3 -

-2 -

The controlling loads for desian purposes, however, appear in typical cases
to be those associated with the internal differential. pressures across

the core berrel. The internally 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 assured to repidly
decrease to the saturation pressure of the primary.cecolant due to the outflow
of water. Althouch the, depressurlzatlon wave travels rapidly around . the
core harrel, there is a “finite period of time durlnq which the- pressure in-
the annular region 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 well which ultirmately :
result in transient lcads on the ‘support systems. These are the loads whlch
were underestimated by the licensee origirally reportino-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 informstion requests for which. responses. would be neeced
for a proper &ssessment” of the impact that the vessel internzl differential
pressure, in conijunction with the other concurrent loads, could have cn

the desion adeouacy of the qUppo'rt syqtem._i R TS

In- that. tbere are’ con51derab1e dlfferences in the reactor support eystem- i
desians for verious facilities and prohably in the. design mergins provided .

by the desianers of older fa0111t1es, the underestimation. of these Mdiffer—,
ential pressure" loads may or may. not result in a determlnatlon that the
adecuacy of the vessel =upport system for a. cpec1flc fac111ty is question-

akble. Since local failures in the vessel supports {such as plactlc deformation)
do not necesserily lead to the failure, of the supports.as an. intearal system, -
there may be some limited reactor ves qel motion. .provided that nc further
sionificant consequences would ensue ond the emergency core coollnq =ystems p
(ECCS) wou]6 be able to perforn thelr de51qn functlons.

¥ N . [

-t




\on both the structures and enc]osed c0mponents' To assure the 1ntegr1ty of .

. ]
” 13 ‘
. N .

ATTACHACNT 1 |

CONTAINMFNT SYSTEMS BRANCH

. REQUEST FOR ADDITIONAL INFQRMATION

R ..

,the 1n1t1a1 b]owdown trans1ent would 1ead to non- un1form pressure 10ad1ngs

i these des1gn features we request. that .you, perform a compartment multi-node "

»lvpressure response ana]ys1s to prov1de the following, 1nformat1on

- (a) The resu]ts of ana]yses of ‘the differential, pressures resu1t1ng

(b)

(c)

(4)

}from hot leg and cold 1eg (pump, suction, and. d1scharge) ‘reactor.coolant

-system p1pe ruptures within the reactor cavity. and p1pe penetrat1ons

Descr1be the noda11zat10n sens1t1v1ty study performed to determlnc

~the’ m1n1mum,number,of volume nodes requ1red to,conservat1yelj.
. - o cRY . T ) v‘ . R . €

predtct*the_maximum;pressure within, the reactor cavity. - The

' nbda]ization sensitivity studytshou]d.inc1ude consideration.of?f,
spat1al pressure var1at1on, e.g-, pressure variations’ c1rcum.erent1a11y,
’ax1a11y and rad1a11y w1th1n the reactor,cav1ty

_Prov1de a schematic draw1ngvshow1ng the noda]azatton of<the reactor-

cav1ty Prov1de a . tabu1at1on of the. noda] net: free vo]umes and -
1ntercornect1ng Flow path -areas. “

Provide suff1c1ent1y deta11ed plan and section draw1ngs for several
y1ews,shom1ng the arrangement of the reactor cavity structure,
reactor.vesse1 p1p1ng, and other major obstruct1ons, and vent areas,
to perm1t ver1f1cat1on of the reactor cav1ty nodalization and vent

locat1ons.

" Provide andijstifj,the:break type and'area used in each analysis.

RN

1In’ the un]1ke]y event of a pipe rupture. 1ns1de major component subcompartments, ‘

-



(f)

‘l’ : : ‘,’ -é- . {" ',

Provide and jUstify values of vent loss coefficients;and/or frictfon

_factdrs‘used to calculate flow between nodal Vo]umes When a loss

'coeff1c1ent consists of more than one component, 1dent1fy each

-1_component, its value and the flow area at which the 1oss coeff1c1ent :

(g)

(h)

(i)

(5)

“ completely plugged by d1sp1aced objects.

"a function of time for the reactor cathy des1gn bas1s acc1dent

‘app11es

DiscuSs‘the manrier in which mouable’obstructibns to veht flow

~ (such as 1nsu1at1on, duct1ng, p]ugs, and sea1s) were treated Prouide

ana]yt1ca] Just1f1cat1on for ‘the removal of Such 1tems to obta1n vent

area. Prov1de Just1f1cat1on ‘that vent areas Wi’ H not be part1a1]y or |

L

Prov1de a tab]e of blowdown mass f]ow rate and energy re1ease rate as
Graphically show the pressure (p51a) and d1fferent1a1 pressure (psw)
responses as functions of time for each node. Dlseuss ‘the bas1s‘forﬁ
estab1ishing the differential pressures. | ST
Prov1de the peak ca]cu]ated d1fferent1a1 pressure and t1me of peak
pressure for each node, and the design d1fferent1al pressure(s) for the
reactor cavity. D1scuss whether the des1gn differential” pressure is
un1form1y app11ed to the reactor cavity or whether it 1s spat1a1]y
varied. (Standard Review P]an 6.2. 1 2 Subcompartment Ana]ys1s attached
provides additional gu1dance in estab11sh1ng acceptab]e des1gn va]ues,

for determining the acceptab111ty of the calcu]ated resilts’).

¢




U.S. NUCLEAR REGULATORY COMMISSION February, 1975

STANDARD REVIEW PLAN

OFFICE OF NUCLEAR REACTOR REGULATION

, SECTION 6.2.1.2 SUBCOMPARTMENT ANALYSIS

n

! REVIEW RESPONSIBILITIES

Primary - Containment Systems Branch (CSB)

Secondary - Mechanica1 Engineering 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 ana]ysis 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 1imit 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 wou]dvexist inside a containment‘subcgmpartment following a
pipe rupture within this volume. This pressuréltraﬁsient préﬁuceé 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
ana]jsis should be provided for each subcompartment or group ‘of subcompartments that meets
the above definition, ‘

The CSB review. includes fhe manner in which tHe mass and energy release rate into the break
compartmenf were determined, nodalization of subcompartments, subcompartment vent flow
behavior, and subcompartment design pressiure margins. This includes a coordinated review
effort with the CPB. The CPB is responsible for the adequacy of the blowdown model.

The CSB review of the mass and energy release rates includes the basis for the selection of
the pipe break size and location 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 basis for the nodalization within
each subcompartménf, the initial thermodynamic conditions within each subcompartment, the
nature of each vent flow path considered, and the extent of entrainment assumed in fhe vent
flow mixture., The review may also include an analysis of the dynamic charaéterist{cs of
components, such as doors, biowout panels, or sand plugs, that must open or be removed to

-

USNRC STANDARD REVIEW PLAN

Standard review plans are prepared for the guidance of the Office of Nucl R R lation staff r ible for the review of epplications to construct and
operate nuclesr power plants. These d are made ilable to the public as part of the Commission's policy to inform the nuclear industry and the
goneral public of regulatory procedures and policies. Standard review plans are not substitutes for regulatory guides or the Commission’s regulations and
compliance with them is not required. The standard review plan sections are keyed to Revision 2 of the Standard Format and Content of Safety Analysis Reports
for Nuciear Power Plants. Not all sections of the Standard Format have a corresponding review plan:

Publishad nanda.rd review plans will be revised periodically, as appropriate. to accommodate comments and to reflect new information and experience.

Copies of standard review plans may be obtained by requesi to the U.S, Reg y C issi il D.C. 20656. A { Office of Nuci
R R ion. C til idered and should also be sent to the Office of N R Regulati

and forimp will be
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provide a vent flow path, and the methods and. results of components tests performed to
demonstrate the validity of these analyses. The analytical procedure to determine the loss
coefficients for éach vent flow path ahd'to predict the vent mass flow rates, including
flow correlations used to compute sonic and subsonic flow conditions 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 containment and to Branch Technical Position MEB 3-1
(attached to Standard Review Plan 3.6;2) for subcompartments outside containment.
An acceptab]e alternate procedure is to postulate a circumferential double-ended
rupture of each high pressure system pipe in the subcompartment.

b. 0f several bredks postulated on the basis of a, above, the break selected as the
reference case for subcompartment analysis should yield the highest mass and
energy release rates, consistent with the criteria for establishing the break
location and area.

C. The initial plant operating conditions, such as pressure, temperature, water

“inventory, and power level, should be selected to yield the maximum blowdown
conditions. The selected opefating 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 approéch used .to compute 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 inc]ude‘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 analyses.

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 maximum allowable temperatu}e, minimum absolute pressure, and zero percent rel-
ative humidity. If the assumgqﬂinitial atmospherﬁc condifions differ from these, the

selected values should be justified.

6.2.1.2-2




R ' .

Another mode] that is also acceptable, for a restr1cted c]ass of subcompartments, in-
volves simplifying the air model outlined above. For this model, the initial atmos-
phere within the subcompartment is.mode]ed as a homogeneous water-steam mixture with
an average density equivalent to the dry air model. This approach shou]d;be Timited.
to subcompartments that have choked flow w1th1n the vents. Howevér the adequacy of
this s1mp11f1ed model for subcompartments hav1ng pr1mar1]y subsonic flow.through the
vents has not been established.

4,  Subcompartment nodalization schemes should be chosen sd;h.that there is no substantial
préésu%e.gradient within a node, i.e., the nodalization scheme should be verified by a,
sensitivity study that includes increasing the number of.nodes'until_the péak'cal-
culated pkessures converge to small resultant changes.

5. If vent flow pathé are used which are not immediately available at. the time of pipe
rupture, the following criteria apply: .

a. The‘vént area and fesistance as a function of time after the break ;hou]d be

' 'based on a dynamic analysis of the subcbmpartment pressure response to pipe
ruptures., ’ o

b. The va]idity'of the analysis should be supported'by experimenta] data or a )
testing program should be proposed at the construct1on perm1t stage that will o
support this analysis. ‘ '

c. The effects of missiles that may be generated during the transwent should be
considered in the safety analysis. : :

6. The vent flow behavior through all flow paths within the nodalized compartment modé]

. should be based on a homogeneous mixture in thermal equilibrium, with the assumpt1on
.of 100% water entra1nment In addition, the selected vent critical flow corre]at1on
“should be conservative with respect to ava11ab1e experimental data. Currently accept-
able vent critical flow correlations are the "frictioniess Moody" with a multiplier of
0.6 for water-steam mixtures, and the thermal homogeneous equilibrium model for .
a{r—steam-water mixtures. .

"v7' At the construct1on permit stage, a factor of 1.4 should be applied to the peak

' d1fferent1a1 pressure ca]cu]ated in a manner found acceptable to the CSB for the
subcompartment. The calculated pressure multiplied 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 be substantially 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 mafgin.

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

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

6.2.1.2-3
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a particular case. Portions of the review may be carried out on a generic basis or by
adopting the results of previous reviews of plants with essentially the same subcompartment
and high pressure piping design. ‘

The CSB reviews the initial conqitions selected for determining the mass and energy release
rate to the subcohpartments. 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 analysis of subcompartments
containing high energy lines and postulatéd 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 applicant’s justification for
assuming a limited displacement bipe 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 ana]yéis 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 replace RELAP3 with RELAP4 for
all subéequent analyses,

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

The CSB reviews the nodalization of each.subcompartmént 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 model cOmpressible‘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 determine A
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 Guidi 1.46, "Protectiqn Against Pipe whip’Inside Containment.”

2a. Standard Review Plan 3.6.2, “Determination of Break Locations and Dynamic Effects
Associated with the Postulated Rupture 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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ATTACHMENT 2

MECHANICAL ENGINEERING BRANCH

" REQUEST FOR' ADDITIONAL INFORMATION ,

Recent ana]yses have shown that reactor pressure vessel supports may be
subaected to prev1ous]y underest1mated lateral ‘Toads under the cond1t1ons
that would exist if .an 1nstantaneous doub]e ‘ended breaP is postu]ated in

the reactor vesse] cold Ieg pipe at the vessel nozzlé. 'It s’ therefore
'necessary.to reasse35~thefcapab111tyrof the reactor coo]ant'system'suppOrts '
to ]imit the calculated motion”of-the'reactorUVesseI durfng:a'postulated cold
leg break W1th1n bounds necessary to assure a- h1gh probab111ty that the
“reactor couId be brought safe]y to a coId shutdown condition. |

iy R
Y] I8

The fo]Iow1ng 1nf0rmat1on is reou1red for purposes of mak1ng the necessary
reassessment of the reactor vessel supports | |
1. Prov1de eng1neer1ng draw1ngs of the reactor support system suff1c1ent
to show the geometry of aI] pr1nc1p1e eIements and mater1a]slof con-
struct1on | N _ o 'v ;
2. Specify the deta11 des1gn Ioads used‘1n the or1g1naI des1gn anaIyses of
;Tthe reactor supports g1v1ng magn;tude,‘d1rect1on of app]1cat1on and the
,baS}s for each Toad. A]so_prov1de the calculated maximum stress in each
}principIe e}ement‘of the support system and the corresponding'allowable
stresses. |
3. 'Provide the‘information requested in 2‘above for the RV supports con-
s1der1ng a postulated break at the co]d Ieg nozzle. Inc]ude a summary

of the anaIyt1ca1 methods emp]oyed and specifically state the effects of

short term pressure d1fferent1a15 across the core. barre] in comb1nat10n
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with’ a]] externa] 1oad1ngs caTcu]ated to resu]t from the: requ1red
_postu]ate Thws ana]ys1s shou]d con31der
(a) 11m1tcd d1sp1acement break ar as. where app]icab]e

(b) cons1derat1on of f1u1d structure. 1nteract1on o

_(clﬁiuse,of actua] ttme.dependent forc1ng-funct}on;,-

SEEEGT

(d). reactqrjsupport_stiffness;?‘ SRR ?.f sl
4. If the resuits of the ana]yses~reduired by 3 abovéiindicates 1oads
. 1ead1ng to 1ne1ast1c act1on,1n the reactor»supports or d1sp]acements
exceedlng previous: des1gn 11m1ts ‘provide an- eva]uat1on of the fo]]oW1ng$
‘(a) Yield behav1or (effects of. poss1b1e:stra1n-energy bu1]dup) of the :
mater1a1 used 1n the. reactor support des1gn and the effect on the Toads
transm1tted to the reactor coo]ant system and the bacPup |

structures to wh1ch the reactor coo]ant system supports are attached

- (b) The wdequacy of the reactor coo]ant system p1p1ng, contro1 rod

3

dr1ves, steam generator and pump supports, structures surround1ng

4

the reactor coo]ant system, reactor 1nterna1s and ECCS p1p1ng

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