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¢.: Tinal Safzsy Asalysis Reoor: for the Three Milae Island Nuclea
sEasion = Uniz 1, waich was suomizted on March 2, 1970, coatains an
aralycis of the cozsequencas of major pipiag failures In the primary
¢oolzac system. That a:a-ysis uses a computar cocde, waich is called
a modified version of FLASH-I, ia the computation of thermal-hydraulic
shencmena during s.owdown of the primary coolant. As we have dis-
cussed with ycur representatives, the rasults of recent analyses cf
ECCS pe:fo’*"*ce using a multi-node computer code have raise” sevaral
quastions regarding the tharmal-hydraulic response of the core Juring
1 postu-.ated lo s-cf=coolant a*cideﬂ;. We have concluded that a more
detailad ena.ys.s of zae blowdown phencmena using suitable multi-node
techniques is needed for our evalua:iion of youz apn.ication. We are
aclosing a reguass for addicicnal information which will provide
guidance ca the scope and cetail raquired.

Although som2 of the informacion requasted may be available in the
~ublie racord iz the r-—géxt of our reviaw of another faclliity, it
would e zalnful in oi is inscance if your reply could be made as
conp ete and scife-sufliciant as jpossibl:. 1If your response to th
. 8 the form of & topical rapor: which contains iiuforma=
¢ sropriztary by vou or your vencors, pleasa prov'de a
s259T422a%y suamesy ¢f thet tapos:.
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Cesire any discussion or clarificatiom o
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Octo.er 1, 1970

ADDITIONAL INFORMATION REQUESTED
FOR
THREE MILE ISLAND UNIT 1

Provide an evaluation of the Loss-of-Coolant Accident which makes usz of a
multi-node computer code for the description of the core and primary cool-
ant system. This evaluation should include the following:

a.

b.

A description of the models and equations that were used, and the
bases for their selection.

The empirical correlations assumed, the experimental bases for them,
their ranges of applicability, and the ranges for which these corre-
lations were used in the analyses. Specify the methods used to
permit transitions between two empirical correlations for heat trans-
fer.

A description of those other codes, such as a core thermal response
code, used in the calculation and an indication of how the codes are
coupled in the calculatiom.

An estimate of the uncertainty involved in the calculation of peak
clad temperature. This estimate preferably will be in the form of a
probabilistic assessment of the likelihood of exceediug the calculated
range of clad temperatures.

A summary of any experimental results which provide verification of
vour multi-node code.

Provide the results of the analyses for a spectrum of breaks ir _hé inlet
and outlet piping, including the following details:

a,

r
-

Core average and hot-channel flow rates vs time; if there are several
core flow paths, provide the flow rate in each.

Flow rate at the flow paths immediately above and below the core.
Core pressure drop vs time, and system pressure vs time.

Flow rates in the outlet piping, br.len and unbroken loops, and in
the inlet piping, broken and unbroken loops.

Heat transfer ccefiicient vs time at the hot-spot in the core.

Peak clad temperature vs time.
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A discussion of the importance of variations in assumed phenomena in

the core or primary coolant system on thie peak clad temperature. For
example, if the continued performance of one or more primary coolant

pumps is a key factor in the limiting of peak clad temperature, then

the effect of variations in pump performance on peak clad temperature
should be investigated.

Discuss the margin available in the ECCS design in terms of:

a.

Selection of the design criterion for peak clad temperature
Conservatism in heat transfer correlations.

Conservatisw in treating core flow rates.

Conservarism in the treatment of the primary coolant pump performance.

Conservatism in the heat transfer assumed during the portion of the
blowdown where the core flow rate oscillates aoout zero. Consider
the likelihood and consequences of other than fully-developed flow
during the oscilliatory period.

Conservatism in the choice of other parameters, including steam gener-
ator performance, bubble rise model, two-phase friction multipliers,
fuel-clad gap rzs stance, and physical properties of UOZ'

Conservatism in the use of heat transfer correlations derived from
steacdy-state data in the prediction of transient heat transfer coef-
ficients.

Conservatism in the method of selecting the nodes for the core and
primary system,

Provide an analysis for core performance in what is generally referred to
as the reflooding stage to demonstrate that:

a.

The reflouding rate is sufficient, assuming that cnly one chain (of
two) of tha ECCS pumps is available. Consider the results of
recently~-developed experimental information from the FLECHT program
in your response.

The pressure drop caused by the effluent two-phase mixture Joes not
excessively retard the reflooding.

Provide a summary of the number of fuel rods that will reach or exceed a
given clad temperature as a function of clad temperaturc.
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Discuss the applicability of the assumption that flow from the loops to
the vessel is distributed uniformly across the fuel assemblies.

What additional analysis or experimentation do you plan relevant to the
prediction of events following a postulated piping failure?

Describe the effect of the positive mcderator coefficient on the calculated
peak clad temperature.
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