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On October 15, 1975, we informed you of a potential safety question
which has been raised recarding the desipn of reactor pressure vessel
supnrort systems. Ye recuested that vou review the desirn bases for
the reactor vessel support system for your facility to determine
whether the transient loads described in the enclosure to our letter
were appropriately taken into account in the desigzn,

Your reply of lovember 21, 1275, indicated that the transient
differential pressures in the annular region belween the reactor
vessel and the cavity shield wall and across the core barrel were
not considered in the support design.

In our letter of Cctoker 15, 1975, we indicated that on the bas.-
of your initial review, a reassessment of the vessel support desien
micht be required. We have now determined that such a reassessment
18 requiced,

As you are probably aware, we have been discussing with the PWR
vendors and various architect/engineer firms the reneric aspects

of this problem. GShould you contemplate utilizing orcanizations

o' her than vour PWR vendor for calculation of the sub=cooled
internal loads, we suzoest you contact us for the benefit of a
brief review of our ceneric discussions Lo date. We will continue
these ceneric discussicns with the vendors and architect/encineers,
but such discussions are not intended Lo pace vour evaluation

of this concern nor to eliminate the possibility that we may have
additioral guestions recarding vour evaluation after submittal,
“hile the emphasis civen in this letter deals with the reactor vessel
cavity, for your informaticn and z2uidance our generic review mav
consider other areas 1r the nuclear steam supply system and further
evaluation may be required.
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Matronolitan Ydison

Cempanvy w3 -

Please inform us within 30 days after receipt of this letter

of your schedule for orovidine us vour evaluaticn of Lhe

adequacy of the pressure vessel surperts when the sub=coonled
loads are calculated and taken into account in a manner which

you dotermine best represents these pheno~ena. Your evaluation
should include the answers to the attached request for additicnal
information.

This request for generic inforrmation was approved by GAO blanket
clearance numbe~ B-130225 (R0072). This c¢learance expires July 31,
1977.

Sincerely,

ariginal Sigaed ML

Robert W. Feid, Chief
Operating Reactors Eranch #4
Division of Onerating Feactors

Enclosure:
Request for Additional
Informat ion

ce w/encl: (Mmin :
G. F, Trowbridge, Esq. hJ Jﬁ;}j; . 7 ';ﬂ:
Shaw, Pittman, Potts, § Trowbridge . - ) idulng
1800 M Street, %. W,

Washiny .on, D, C. 20036

CPl) Service Corporation

Richard W. Peward, Project Manager

Thomas Y. Crimmins, Jr., Safety
and Licensing 'fanaser

260 Cherry Hill Road

Parsippany, Vew Jersey 070354

Pannsylvania Electric Company
ilr. R, W. Conrad

Vice Prezident, Generation
1001 Broad Street

Johnstown, Pennsvlvania 15907
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etropolitan Edison

Company - -

¢c w/encl.:

'r. Weldon 3. Arebart, Chairran

3card of Supervisors of Londonberry
Township

2145 Foxiana Road

Middletown, Pennsylvania 17057

lliss Mary V. Scuthard, Chairman
Citizens for a Safe Environment
P. 0. Box 4CS

liarrisburg, Pennsylvania 17103

Covernment Publications Section
State Library of Pennsylvania
Box 1601 (Education Building)
Harrisburg, Pennsvivania 17126
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REQUEST FOR ADDITIONAL INFORMATION

Recent analyses have shown that reactor pressure vessel supports may

be subjected to previously underestimated lateral loads under the
conditions that result from the postulation of design basis ruptures of
the reactor coolant piping at the reactor vessel nozzles. It is
therefore necessary to reassess the capability of the reactor coolant
system supports to assure that the calculated metion 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 be brought safely to a cold shutdown condition.

The following information should be included_in your reassessment of

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 th? detail design loads used in the original design analyses
of the reactor supports giving magnitude, directicn of arplication
and the basis for each load. Also provide the calculated maximuw
stress in eacr. nrinciple element of the support system and the
correspcinding allowable 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 reactor pressur: vessal supperts. Include
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a summary of the analytical mathods 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 are;s where apolicable

(b) consideration of fluid structure interaction

(c) use of actual time dependent forcing function

(d) reactor supnort stiffness.

If the results of the analyses required by 3 above indicates loads
leading to inelastic action in the reéctor supports or displacements
exceeding previous design 1imits provide an evaluation of the
foliowing:

(a) TInelastic 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 anc the backup
structures to which the reactor coolant system supports are
attached. .

Address the adeguacy of the reactor coolant system piping, control

rod drives, steam generator and pump supports, structures surrounding

the reactor coolant system, [core support structures, fuel assemblies,
other reactor internals ....] and ECCS piping for bath the elastic
and/or inelastic analyses to assure that the reactor can be safely

brought to cold shutdown. For each jten include the method of
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analysis, the structural and hydraulic computer codes employed,
drawings of the models employed and comparisons of tha calculated
to allowable stiesses and strains or deflections with a basis for

the allowable Values.

The compartment multi-node pressure response analysis 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 within the reactor cavity and pipe
penetrations.

Describe the nedalization sensitivity study performed to determine
the mirimum number of volume nodes required to conservatively
predict the maximum pressure within the reactor cavity. The
nodalization sensitivity study should include consideraticn of
spatial pressure variation; e.g., pressure variations circumferentially,
axially and radially within the reactor cavity.

Provide a schematic drawing showing the nodalization of the reactor
cavity. Provide a tabulation of the nodal net free volumes and
interconnecting flow path areas.

Provide sufficiently detailed plan and section drawings for several
views showing the arrangement of the . ~actor 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.
1.

12.

13.

14.

15.

- i ~

Provide and justify the break tyne and area used in each analysis.
Provide and justify values of vent loss coefficients and/or friction
faciors used to calculate flcw betwean nodal volumas. Yhen a loss
coefficient consists of more than one component, identify each
compenent, its value and the flow area at which the loss coefficient
applies.

Discuss the manner in which movable obstructions to vent flow

(such as insulation, ducting, plugs, and seals) were treated. Provide
analytical justification for the remcval of such items to obtain vent
area. Provide justification that vent areas will not be partially

or completely plugged by displaced objects.

Provide a table of blowdownmass flow rate and energy release rate as
a function of time for the reactor cavity design basis accident.
Graphically show the pressure (psia) and differential oressure (psi)
responses as functions of time for each node. Uiscuss the basis for
establishing the differential pressures.

Provide the peak calculated differential pressure and time of peak
pressure for each node, and the design ¢ fferential pressure(s) 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 employed to compute the asymmetrical

pressure differences across the core support barrel during the subcooled

portion of the blowdown analy:is, the follcwing information is requested:

16.

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

1479 0853



17.

18.

19.

s

development of the equations being solved, the assumntions and
simplifications used to solve *he equations, the limitations
resulting from these assumptions and simplifications and the
numerical methods used to solve the final set of equations.
In support of the hydraulic code(s) used provide comparisons
with the code(s) to applicabie experimental tests, including the
following:

(a). CSE tests B-63 and B-75

(b). LOFT test L1-2

(c). Semiscale tests S-02-6 and $-02-3
The models developed should be based on the assumptions proposed for
the analysis of a PUR.
Provide a detailed description of the model proposed 7or 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, length and volume.
Typically the current generation of hydraulic subcooled blowdown
analysis codes solve the one-dimensional conservation equaticns.
However, 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 code(s) to model multi-dimensional
regions, including the equivalent representation of the region as

modelled by the code(s).
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