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8LUG RUPTURE OUTBREAK AT EH PILE

®  INTRODUCTION

The recent occurrence cf an excessive number of slug ruptures, approximately half.
of which were stuck, has held the operating efficiency at H Pile to a very low .
1svel. This document presents information pertinent to these failures, steps which .
have been taken to remedy the situation, and a possible reason for their occurrenc

SUMVARY AND CONCILUSIONS .

: 1. During the month of Qctober 1954, slug ruptures occurred in 17 H Pile tubes
within an area 'en rows high and eleven vovs wide. -

2. It is concluded that the outbresk resulted from the unusual operating condi«
tions. A localized hot-spot of short duration probably occurred during a
rapld startup. The conclusion is supported by ?a) the fact that the ruptures
are located in a localized region of the pile, (b) the lack of correlation
bhetween rupture and/or near rupture and metal type, and (c) data indicating
the possidble uccurrence of such an event during at least one startup.

3. To prevent further ruptures in the region, tubes have been discharged as knowl=
eige of the extent of the damaged reglion has been obtained by (a) location of
the ruptures, and (b) examination of metal discharged from tubes. .

L. A determination of whether tube pushes have completely eliminated the defective
region can only be geined through further operation.
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-DISCUSSION

Occurrence and Possible Cauges

o During the month of October, 1954, slug ruptures occurred in 17 H Pile tubes in
an ares ten rows highoand eleven rows wide. In addition to the high density of
.ruptured pleces within e tube, as many as three being found in one tube, a numbor
of "near ruptures' were discovered. In the past, slugs evidencing such 1ndontationl
have disclosed cracks in the uranium underneath.

The pattern of fallure occurrence, beginning in a small area and later extending
outward from this area in all directions, as shown in Figure 1, indicates the pos=
gibllity of some detrimental conditiom in the reglon where the failures began, that:
decreased in severity with dlstance from the spot. This could have been & "hut ’
spot" during non-equilibrium operation, in which metal at ihe center of th: "rupm . "
ture area" operated at povers far above normal for some period of time, an' *he
powers decreased along a smooth curve vwith distance from this point. It haa “een
noted that this area is the "hottest" in the pile, frequently during scram rocovori
and occasionally during poison column startups.

During & startup on October 3, 1954, 1t was rnoted that tubes in the center of the

pile had attained outlet water temperatures of approximately 100 degrees. I[f the
i flux pattern at this time were that frequently encountered during such startups, the
= metal in the rupture area would have been operating at powers far above normal.

) . - '"Near ruvtured” slugs from this region are to be examined by the Radiometallurgy
v I -~ Unit in the near future in order to determine whether the pieces had achieved povara
7 sufficient to transform the c:ires into the beta phase. !

An exsmination of the manufacturing data for these pleces shows that failureu vere.
sustained by triple-dip canned metal, by lead-dip cunnel metal and Ly reprocessed
metal which waa first triple dip cauned and later lead-dip cammed. Ruptures occurreq
{n metal cast at both Fernald and Mallinckrodt, the two current casting sites. Thus
the metal in this region was made up of essentially all types of uranium slugs oui'«
.rently undergoing irradiation, end was slimilar to the metsal throughout the pilo.
‘Metal quality cen therafore be discounted as a possidble cause.

Mptel damage due to some event occurriig on s header may also be eliminated, since
such an event should initiate failures all along the header rather than in o relu-

tively siall region on ong side of the pile. Also, failures have occurred in tubes
on five differsnt heeders, and the occurrence of the same detrimental ovent to tive
separate headers is improbable. L _

AR When the first of these fallures occurred, the proaimity of several relatively rresh
‘ sanrichment charges, "C" metal columns and "J-Q" columns, wvas suspected as & poesible
cause, It was thought that possible flux distortions caused by the earichment pattorn
might cause part of the length af the normal uranium columns in adjacent tubes to run
abrnormally hot, However, if this were tho case, ruptures should occcur in other
regious of the pile where similar metal, at comparable exposures, is operating i1 eg~
sentially the same position relstive to enrichment columns. Figure 2 shows the posi-
tions of rupture tubes along with the position of the enrichment coluwmns in H Pile.
As yot, there has been no indication of fajilures extending to thwse other regilons. It
18 possible, if some flux distortion due to an operating condition were responsible,
that the presence of the enrichment columns would increase the distortion.




b W, " T

. o -3.. -
Because of an apparent "shift" from a ~low to a fast rising period during the
startup of October 3, It has been conjectured that a smsll portion of the pile
night have bgocme "oritical” of itself. A discussion of this pousidbllity follows
‘ "Even had the local lattice characteristics been sufficiently reactive, the rest
) of the pile would act as a reflector and show the same rate of rise; therefove,
after the local flux became high enough to give an indication om the under-plle .
monitoring chambers, the rising period measured should have teen taking place at .
all points in the pile. This "shift" could have Vteen the result of improper '
instrument adJustments which would produce non-linear response, or it might have
_ resulted from a normally minor rod tip withdrewal from the near side of the pile ,
vhich wvas abnormally reactive at time of startup. It i3 recognized that distortions
which shadow the instrumentation and thereby decrease its sensitivity can take place
but vithin the instrument's range of sensitivity it should indicate the tz‘ns plle
. ~ period as long ss 1o change is simultaneously made in rod configuration." 1) j

Sequence of Ruptures and Action Taken

1° On October 4, 1954, slug ruptures ooccurred in tubes 3057 and 3058, on October 8,a
' slug rupture occurred in tube 2958 and, on October 12, ruptures occurred in tubes
| 3156, 2956, 3056, 3155, 3059, and 2862, S

During the shutdown to discharge these last ruptures, nine additional tubes at ex~
. posures above 4OO MID/T were discharged from thins area., Slugs from eight of these

tubes appeared to L in good conditiom; however, the metal from the ninth tube,

2959 H, disclosed six "near‘ruptures”. All other charges in the area from row 27

to 32, inclusive, and from columns 54 to G4, inclusive, with the exception of "C"
i and "J-Q" charges, vere tackseated and perf swab readings were taken in order to -
a ' discover any additional failures, No high readings were found. Rupture tube 3056
) - was recharged with numbered solid aluminum dummies for a flux traverse. o

S e

g ... Fram October 15 to October 17, ruptures wers discharged from tubes 2758, 2756, .-
: 3257, and 2954. At this time, all charges over 400 MID/T exposure from row 26
to 33 and column 5% to 63 inclusive were discharged. Tubes 1557 and 2953 were '
also discharged for inspection in the hope of detecting & tendency for the failure
© to spread to these regiona. Inspection of tha metal £rom non-rupture tube 3359
disclosed two near ruptures. Six near ruptures were discovered in the metal die-
charged from nom-rupture tube 2656. Metal fram all other non~rupture tubes dis
ohargad at this time appeared to be in good comdition, NS R

'
.

: Woazel veadings of a column of solid aluminum dumnies which had been in tube 2760,
. between two "J-Q" columus, during two days of operation showed no.abmormal fiux ' .
; distribution along the tube, '

On Octoher 23, a rupture occurred in tube 2864, on October 25, ruptures ocourred
: in tubes 35T and 2954, and on October 28, a rupture occurred in tube 2556. During
the shutdown for the latter rupture, twenty-five additional tubes were discharged.

Pertinent slug rupture data for the ruptures are presented in Table 1.

(1) G.C. Fullmer to J.X. Anderson, Personsl communication, 1ll-2-~5k.
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DATA ON H PILE RUPTURES AND REAR RUPTURES

Tube = Dipcharge Charge Tube  ° Type(l) RNumber of Number of
Number Date Date Exposure Matal Ruptures = Near Ruptures Failure -

3057-H 10-4-54  3-1k-54 649 "A"
3058-H '10-4-54  5-15-54 L78 "B"
2958-E A 10-8-5k  5-15-54 495 "B"
3156-H "10-12-5h 5-2554 .45k 2

2956-F  10-12-54  5-25-5k byl 2

2862-E 10-12-54 L3054 581 "A"
3056-E 10=12-5k  5-25-5h4 Lhg z

3155-H 10-12-54  3-1lk-54 610 "A"
3059-B ' 10-12-54 5«25«54 Lah 2

2959~ 10-12-54  5-25-54 k79 2

2758-H 10-15-54 * 5-25-54 Lé7 z

BT96<H  10=17=54  3-15-5h4 638 "A"
3257=H 10-17-54  5-15-5h $10 "B"
2954 =H 10-17-54  2-2h-5k 576 1Y-M
2656~H 10-17=54  3-~1lka5k 639 A"
3359-H 10-17-%4  L4-21-54 615 "A"
2864-H 10-23-54 5-1-54 592 "A"
34ST-H 10-25-54  5-15=54 517 "A"
2964-H 102554  h-30-54 599 "A"
2556-K . 10-28-5& - 2ehaSk 707 A"
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(1) "A" is smooth lurrnced triple-aip cannod slugs.

"B" 18 nmozth lurfacod, l.u.d-dip
.camed glugs. Z slugs &re recanned pieces. These Z alugs which rupturod voro
gimm triple-dip canned and were recanned by tho lead-4dip nothoa.

'

J.K. Anderson
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“Technical SBection' ' ' 'o
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- FIGU&E 1: Distribution of failures ind discharges at H Pile, October 1954
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Distritution of October 1S54 failures at K Pile with respect to
anvichrent colums.
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