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wentlexen: bect J. R, Buchanan, NSIC

T. B, Ahernathv, TIC

v sovewder 21, L2775, we informea you of 3 potential satety question
wiicn aas Leen raised regarding tae design of reactor pressure vessel
support systems. wse requested taat you review tne design bases tor

tae reactor vessel support system tor your facility to determine wnetawr
the transient loads described in tae enciosure to our lecter were
éppropriately takea 1ato accouat in tane design.

four reply of Lecemser 1y, 1375 indicates tnat the transient difierential
pressures 1o the aoaular regzion oetween the reactor vessel and tne cavity
snield wall and across tae core parrel were not considered ia tae suppaort
destign.

To our letter of sovemder Il1, 1773, we attacaed a preliminary listing

oL potential requests for additional information saould we later deteraine,
on tne vasis of your initial review, that a reassessment of the vessel
support desizn 18 required. we have nowv aade suca a Jetermination that
reassessnent ol tue vessel support design is required.

A3 YOu are prodaoly aware, we have oeen discussing witn tae Pws vendors
and various srcaitect/engineer firms tae eneric aspects of tnis proolen.
siould you contemplate utilizing organizations otaer taan your Pwik veador
ior calculation of tue internal loads, we suggest you coutact us for tue
peneiit of a orief review of our gener.c discussions to date. we will

\\\‘~coutinue tnese geuneric discussionwith tae vendors and arcnitect/ emgineers,
but such discussions are not intended to pace your evaluation of this

"\ concera \gor to eliminate tne possiovility that we may have additivaal
questions rezardiaz your evaluation after submicttal. wiile the emphasis
3ivea La tais letter deals wita the reactor vessel cavity, for your inior=
sation and guidance our gemeric review may consider ofaer areas in tae
auclear steam supply system and furtier evaluation may be required.
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Please inform us, witain JU days after receipt of tois lecter, of your
scnedule for providing us with your evaluation of tne alequacy ol tae
pressure vessel supports wnen these loads are calculated and tasea iato
account in a wmanner walcha vou determine oves! represeats these pa2aomena.
{our evaluation saoculd include the answers to tne enclosed request :or
adaitional intoramatioa.

inie request tor generic inforuation was approved 0y LAV olanket clearance

aumber 3-13v223 (Ruu7

Zaclosure:

iequest for aAccditional

lazteraatioa

cc: See page J

RETYPED PER OELD

2). 1lais clearance expires July 31, 1577.

Sincerely,

0=t orad DY
‘ r .
walter R. Butler, Caier
Lignt water Reactors braaca 4
Yivision of Project Management
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REQUEST FOR ADDITIONAL INFORMATION

Recent analyses have shown that reactor pressure vessc supports may

be subjected to previously underestimated lateral lvads under the
conditions that result from the postulaticn of design basis ruptures of
the reactor cooclant piping at the reactor vessel nozzles. It is
therefore necessary to reassess the capability of the reactor coolant
system supports to assure that the _aiculated motion of the reactor
vessel under the most severe design basis pipe rupture condition will be
within the bounds necessary to assure a high probability that the reactor

can pe brought safely to a cold shutdown condition.
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The following information should be included in your reasse

the reactor vessel supports and reactor cavity structure.

1. Provide engineering drawings of the reactor support system sufficient
to show the geometry of all principle elements and materials of
construction.

2. Specify the detail design locds used in the original design analyses
of the reactor supports giving magnitude, direction of application
and the basis for each locad. Also provide the calculated maximun
stress in each principle element of the support system and the
corresponding allowabie stresses.

3. Provide the information requested in 2 above considering a postulated
break at the design basis location that results in the most severe

loading condition for the reactur cressure vessel supports. Inciude



a2 summary of the analytical methods employed and specifically
state the effects of asymmetric pressure differentials across the
core barrel in combination with all external loadings including
asymmetric cavity pressurization calculated to result from the
required postulate. This analysis should consider:

{a) limited displacement break areas where applicable

(b) consideration of fluid structure interaction

(¢) use of actual time dependent forcing function

(d) reactor support stiffness.

If the results of the analyses reguired by 3 above indicates loads
leading to inelastic action in the reactor supports or displacements
ceeding previous design limits provide an evaluation of the

following:

{a} Inelastic behavior (including strain hardening) of the material

used in the reactor support design and the effect on the load
transmitted to the reactor coolant system and the backup
structures to which the reactor ccolant system supportis are
attached.
Address the adequacy of the reactor ccolant system piping, control
rod drives, steam generator and pump supports, structures surroundin
the reactor coolant system, [core upport structures, fuel assemblies,
other reactor internals ....] and ECCS piping for both the 2lastic
and/or inelastic analyses to assure that the reactor can be safely

brought to cold shutdown. For each item include the method of




analysis, the structural and y3draulic computer codes employad,
drawings of the models employed and comparisons of the calculated
to allowable stresses and strains or deflections with a basis for

the allowable values.

The compartment multi-node pressure response anaiysis should include

the following information:

6.

The results of analyses of the differential pressures resulting

from hot leg and cold leg (pump suction and discharge) reactor
coolant system pipe ruptures withian the reactor cavity and pipe
penetrations.

Describe the nodalization sensitivity study performed to determine
the ~inimum number of volume nodes required to conservatively
predict the maximum pressure within the reactor cavity. The
nodalization sensitivity study should include consideration of
sp~*ia]l pressure variaticn; e.g., pressure variations circumferentially,
axially and radially within the reactor cavity.

Provide a schematic drawing showing tne ncdalization of the resactor
cavity. Provide a tabulation of the nodal net free volumes and
interconnecting flow path areas.

Provide sufficiently detailed plan ana section drawings for several
views showing the arrangement of the reactor cavity structure,
reactor vessel, piping, and other major obstructions, and vent areas,
to permit verification of the reactor cavity nodalization and vent

locations.
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10. Provide and justify the break type and area used in each analysis.

11. Provide and justify values of vent loss coefficients and,or friction
factors used to calculate flow between nodal volumes. When a loss
coefficient consists of more than one component, identify each
component, its value and the flow area at which the loss coefficient
applies.

12. Discuss the manner in wnich movable obstructions to vent flow
(such as insulation, ducting, plugs, and seals) were treated. Provide
analytical justification for the removal of such items {0 obtain vent
area. Provide justification that vent areas will not be partially
or completely plugged by displaced cbjects.

13. Provide a table of blowdownmass flow rate and energy release rate as
a function of time for the reactor cavity design basis accident.

14. Graphically show the pressure (psia) and differential pressure (psi)
responses as functions of time for each node. Discuss the basis for
establishing the differential pressures.

15. Provide the peak calculated differential pressure and iime of peak
pressure for each node, and the design differential pressures) for
the reactor cavity. Discuss whether the design differential pressure
is uniformly applied to the reactor cavity or whether it is spatially

varied.

In order to review the methods empioyed to compute the asymmetrical
pressure differences across the core support barrel during the subccoled
portion cf the blowdown analysis, the following information is requested:

16. A complete description of the hydraulic code(s) used including the



18.

19,

development of thLe equations being solved, the assumptions and
simplifications used to solve the equations, the limitations
resulting from these assumptions and simplifications and the
numerical m-*“ods used to solve the final set of equations.
In support of the hydrauiic code(s) used provide comparisons
with the code(s) to applicable experimental tests, inciuding the
Tollowing:

{a). (St tests B-63 and B-75

(b). LOFT test L1-2

{c). Semiscale tests S-02-6 and $-02-8
The models developed should be based on the assumptions proposed for
the analysis of a PuR.
Provide a detailed descriptisn of the mode! propused for your piant
and include a listing of the input data used and a time zerg edit.
Identify the assumptions used in developing the model, specifically
the treatment of area, tength and volume.
Typically the current generation of hydraulic subcooled blowdown
analysis codes solve tre one-dimensional conservation equations.
dowever, they are used to model the multi-dimensional aspects of
the reactor system (i.e. the downcomer annulus region). Provide
Justification for the use of the cbde(s) to medel muliti-dimensional
regicns, including the equivalent representation of the region as

modelled by the code(s).
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_ Npglease inform us wituia iy days after receipt of this letter, your
scaeaule for ptoJ;din; us, 7our evaluation of the adequacy of the pressure
vessel supports waen tnese loads are calculated and taken iato account
in a mpanner ,wnich you determine pDeat represents taese phenomena. Iour
T evaiuation ld include the answers to the seesctred request for
additional iaforuation, A

inls request for generic inforwmation was approved by wAU oclanket clearaace
numser 3=~livlel (RuU?72). ihis clearance expires July 31, 1377,

sinceraly,

saiter A. Butler, Chles
Lizht water Leactors 3raaca %
givision of ?Project danaseaent

wnclosure:
Raguesat for Additional
intoraation

cec: See page J
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