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‘The ‘report summarizing the discussions with WIR personnel regarding
the heat transfer analysis of the. incident and the technical effort
nerfo“med prior to the 1n01dent is sttached.

In my opinion, the technical effort expended prior to the incident
was inadequate. Hemmerle and Pressesky had never seen Lowdermilk's
research before we showed it to them. .This work is directly appl;

cable to the conditions during this test and should have beean reviewed

prior to execution of the test. Furthermore, it appears that the
WIR Safeguards Committee had not considered the particular test that
resulted in the meltdown.

I would like to re-iterate ohe item. The allowance of one per cent
of the total core volume to be void is an ill-advised permission.

At the present state of the art of detecting boiling -- I said boiling,

not gas bubbles -- and of predicting flow instabilities and burnout,
it is not possible to estimate previously the consequences of voids
in the reastor. I think the manner in which the MIR is operated --
whnen boiling is observed, the power is decreased ten per ceat -- is
the only sensible approach at this time. I would encourage you to
promote a change in this license provisicn.

. Enclosure:

WIR Incidant Report

3‘}




_.~mose or this visit was to th ions
associuted. vith the tuel 11 3,

SCOPE OF VISIT

John R. Sears, Inspection Division, New York Opersations Office and
Vincent A. Walker, Division of Inspection, AEC ‘Headquarters visited the
Westinghouse Test Resctor, Waltz Mill, Pennsylvania on Jwne 1, 1960,
Discussions were held with the following Westingmouse persomnel:

M. A. Schultz Resctor Mansger

A. Pressesky ‘Mmager, Bcientific
- Support ‘Section

E. H. Hommerle ervigsor, Techmicael
,Aasistance

. The heat transfer smalysis done by W. J. Gambill, CRNL reported to
Westinghouse and performed independently by Vincent A. Walker was re-
viewed in deteil. The differences in ...nterpreta.t on of the results
of the calculetions were exphasized.

An etterpt to determine the extent of detailed ana.lysia perfermd prior
to the execution of the "boiling 6etec‘l;or calibratzon" was made.

RESULTS OF VISIT

It was agreed that the heat transi’eranalysismcorrectbubwasbased
on the assumption that it was necessary for the flow through the element
vhich melted to be significantly less (of the orde
‘per cent) than the velocity through en average channel for the
the flow to that required for burnout. ’.t‘he Westinghouse personnel do




not eswsre of this research.

The possibility of an inherent flow m.distr butien amnng tha foel
asgenblies of the inner fuel ring was quall y exsmined. The WIR
personnel indicated the locations of the . ‘ , ‘
letlineswithrespecttothefuelemtuhichmlt, ! te
that the flow streans ix:pingemalargeroundtubehousingthe =
ghim-rod drive rods; cuelitatively, it a;:pews that no flow maldistri-
‘bution should be present bub actuzl measwrenents at this low flow rate
are needed. The WIR staff does not intend %o make eny flow d}.stribution
tests in the reactor st this time.

At the conclusicn of these discussions, Mr. Pressesky agreed thet failure
through the mechanism of flow decay ceused by the increased pressm'e R
drop when in local boiling was & good candidete for the cause. However,
he was of the opinion that calculating the flow distribution would be
very difficult snd measwrements would be more satisfactory.

The recordings obt&.ned during the pemoa bo._l_ng was occm'ring in the
MMR were shown to the WIR personnel. It was pointed out that boiling '
did not becore evident sbrupily &z was the case for the tests repo
by ORNL. The traces obtained in WIR at homandmllﬂwwerenot
eveilable when requested by the inspec'tors. . _

The previous technicel efforts on the "boiling detector ‘calibe: V'.Atan" tests
vere sumarized in & report (wm-a:») end Westing ' test spe 'ications.
The latter documents are Exhibit B, and C of Report CF-169. In WIR-25,

the heat transfer ccnsiderationa involved in raising the WIR power to

1 pp3s55, S. Mirshsk, et ol Heat Flux st Burnout, Februery, 1959.

2 ch-'m-hsae W. E. lowdermilk, et el Invest: gation of Boiling
‘ Burnout and Flow Stebility for Water Flowing in Tubes, septe:ﬁber, 1958.
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.mmmdropammag;mﬂmchannelmaybediﬁdadmtosemal
‘ cmonentsas:follws

P = entrance loss 4 i‘r:lctim loss ¢ elevation lms
4 Bcceleration lose 4 exit lass

Under the operating conditions of the wm, the entranee loss, glevatian
loss and accelerstion loss for & given mass flow ere g dmetely con~
stant., As the bulk water temperature rises, the exit loss becomes gres.ter
but the effect on R is quite small end cen be neglected. '

The friction loss up to the onset of nucleate boiling can be computed
by Famning's equation: .

-
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In the shove calculation the change in the viscosity (e factor in the
Reynolds Iumber, Re) end the density ere the dominating factors
effecting the chenge in pressure drop for a given mess flow. As the
texperature rises, the viscosity end the density decrease, ‘The ‘net
effect under WIR conditions is spproximstely a 10% decrease in pres-
sure drop from inlet water conditions up to the onset of nucleate
iling. Whet occurs st the onset of nucleate boil_ng is difficult
to enslyze. If it 1s assumed that nucleate boiling has & net unfavor-
gble effect on the friction factor, the pressure drop acros" the channel
will begin to rise as nucleate boiling increases, reducing the Flow to
2 small extent. However, it is well known thst there is & substantial
increase in heat trensfer efflclency with nucieste bo:.lmg and the
reduction in flow would undoubtedly be more than offset by this factor.

It is evident from the parsgreph that is quoted aIbove that & thorougb

quantitative enalysis of the 'oossibility of flow decay and its conse-
quence was not made.
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