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Arkansas Power & Light Cowmpany
“ATTN: Mr. J. B. Phillips
lcnior che Pmi-.ltu

RE: ARKANSAS SFUCLEAR ONE - UNIT NO. |

On Cctober 17, 1375, we nformed you of 8 potential safety queetion
which has been raised regardiog the design of reaclor pressure vessel

support systems. We requested that you review the design bases for ""‘V"“ﬂ
the reactor vessel suppert systew for your facility te deterwime i "‘"**e»-'

whether the transient loads described in the emclosure Le our l.ou.or R
were appropriately .takem 1ato account in rhe degign. 3

Your reply of November 21, 1975, imdicated that the transieat
differential pressures in the annular ien belween Lhe Teactoc B i
vessal and the cavity olu.ld wall and u-ﬁ- the core bnnl nn (ST S

u.ht bc :o\bfnd.
is required.

As you are probably aware, we have been discussing with the PWR
vendors and various architect/emgineer firms the generic aspects
of this problem., Should you comtemplate utilizimg organrizations
other than your PWk vesdor for calcwlation of the sub-cooled
intersal ludl, we u‘.nt yor comtact us for the bemefit of a
brief review of our genmeric discussioes to date. We will continue
these generic discussions with the venders and architect/eagineers,
but such discussions are net intemded Lo pace your evaluation

of this concern ner to eliminate the pessibility that we mav have
additional questions regarding your evaluation after submittal,
While the esphasis given in _his letter deals with the reactor vessel
eavitvy, for your information and guidance our generic review may
consider other areas in the nuclear steam supply svetem and further

evaluat ton may be|l required.
orrFiCE P

SUANAME B

A | R004240 §82Z /°

Form AEC-318 (Rev, 9.53) AECM 0240 I U. 5. GOVERANMENT PRINTING OFFICE: 1974- 526.188




Please h‘onuﬂ-ﬁ&”‘mdw Ms of ubfu hm $id,
of your schedule for providing us your evaluatiom of the

adequacy of the pressure vessel supports vhen the sub-cooled
loads are calculat'd amd *aken iaL> account in a manmer which

you determine best represemts these phenomena. Your evaluation % “;;Q i
should include the answers to the attached request for nddxuual o e R

informat ion. : -

Jennis L. Ziemann, Chief

Operating Reactors Branch #2 RO R o
- Pivision of Operating Reactors i3 ‘?;?N"L
Inclosure: DISTRIBUTION . ‘.;...,
Requeet for Additional o iDI;DR SILE e R 2% A
Informat ion _ Lo:,:et WS T e
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kr. Willies Caveseugh. LT ; m‘“’“z;)

Manager, Nuglear Services DEi 81;'; N 4

Arkansas Power & Light Company g _ % :
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Post Office Box 551 Wischanda .
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REQUEST FOR ADDITICNAL 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
syscem supports to assure that the calrulated 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 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 the detail design loads used in the original design analyses
of the reactor supports giving magnitude, direction of application
and the basis for each load. Also provide the calculated maximum
stress in each principle element of th: support system and the
corresponding 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 pressure vessel supports. Include



a summary of the analytical methods employed and specifically
state the effects of asymmetric oressure 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

(c) use of actual time dependent forcing function

(d) -reactor support stiffness.

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

(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 coolant system supports are
attached.

Address the adequacy 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 both the elastic
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 hydrzulic computer codes employed,
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 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 nodalization sensitivity study performed to determine
the minimum number of volume nodes required to conservatively
predict the maximum pressure within the reactor cavity. The
nodalization sensitivity study should include consideration 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 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 co. .sts 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 which movable obstructions to vent flow
(such as insulation, ducting, plugs, and seals) were treated. Provide
analytical justification for the removal of such items to obtain vent
area. Provide justification that vent areas will not be partially
or completely plugged by displaced objects.

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. Pruvide the peak calculated differential pressure and time of peak
pressure for each node, and the design differential 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 analysis, the following information is requested:

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



17.

18.

19.

development of the equations being solved, the assumptions and
simplifications used to solve the 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 applicable 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 S-02-8
The models developed should be based on the assumptions proposed for
the analysis of a PWR.
Provide a detailed description of the model proposed for your plant
and include a listing of the input data used and a time zerc 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-dimensiunal conservation equations.
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).



