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Beptember 21, 1933
RUPTURED S1UG ARD WATER LRAK - TUBX 2483-B

At approximately 8:10 A.M. on 8-30-53 a sudden increase in reactor 888 preosure an’
a lose in reactivity ocourred in E Reactor which indicated the possibility of a
sovere process tube weter leak. At approximately 8:35 A.M. & panellit gage lowv trip |
oocurred on tudbe 2483-E and the reactor was immediately shutdown with the #§1 88, In-
veotigation revealed that tube 2483-KE contained a ruptured slug vhich upon rupturing
had split the process tudbe allowing wats” €0 enter the reactor,

Introduotion

This document reports the work done in drying out the resctor following removal of
the ruptured slug. B8lug ramvsl vas aocomplished using normal routine methods.

Bumrx

Total reactor outage time for the rupture and the water leak was 109.% hours. This
amounted to a lose in production of 3468 KWD,

The reactor was dried out with the hot water recirculation system which was operated

for 83.7 hours at 80° C during which time approximately 600 gallons of water were
removed vy the gas system driers.

The total quantity of water to enter the reactor was estimated to be approximately
1000 gallons. That which was not removed as drier condensate came out through the
drip legs during the initlal stages of the leak and by condensation from the gas
in the 4drler coolers before the gas entered the drier towers. The amounts removed
by thess methods could not be measured.

Discuseion

o
The initial indication of trouble cocurred at approximately 8:10 A.M. on 8-30-%3
vheri a sudden increase in reactor gas premsure to 16-17" H’EO wag obeerved. Immediate

@Eg! wﬂ}m gae system did little to bring down the preseure, an indication that
tpr leak had occurred in the reactor. 3iuce the graphite temperature is
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maintained at 410° C during operation injection of water into the graphite ceuses
evolutions of large volumes of steam vith a resulting increase in gam jressure. At -
approximately the came time rapid losses of reactivity Legan to ocour and in spite
of the fas¢ removal of ocontrol rods the reactor opersting level could not bo main-
tained. A traverse of process tube temperatures was begun using the flexowriter to’
determine the location of the leak (by a region of depressed procesa tube temperstur
At approximately S13% AM. & momentary trip ocourred on ihué penollit gage for tude
2L83-R, Thie trip 414 not cause an automatic mcrum so the pmanual soram button was
pushed to ahutdown the reaotor. The tube premsure had dropped, presumably as a resul
of the leak, to & value 20 pei below normal and 2 pe! wbove the lov trip setting on i
the panellit gage. When the pressure drop oocurred tho gage apverently hit the lov

trip momentarily. This momentary trip caused an alarm light dut 414 not ceuse an
automatic soram.

After the reactor had been shutdown investigation revealed that tube 2483-B contained i
s ruptured slug and was the probable source of the water leak. Becauses of residual
noat releame®after the outage cooling water had to be maintained to the tubls until
about 2:00 P.M. after vhich the tube and charge were removed from .he reactor.

]
It wae eetimated from the aite of the hole in the tube and from the length of time
cooling water wae maintained on the tube following the shutdown that 1000 gallons of
wvater entered the reagior.

Immediately after the leak occurred both the inlet and exit gas ducta boacane flooded
with vater. This water was dumped through the drip legs but thre capacity of the
érip lege was insufficient to enablo & measurement of the amount dumped to be made.
It ie eatimated that about 150 gallor were removed in this fawhion. By about 4100 P
on 8-30-%3 vater colleotion in the drip legs atopped, the remninder of the vater
being retained in the graphite. o

At about 9300 P.K. on 8-30-%3 the hot water recirculation syntem wes placed into
operation., Approximately 2000 gpm of wvater heated to 80° C by a steam injector system
vere recirculated through the reactor procese tubes to evapcrate the vater held in

the graphite for removal by the gar drying eyfrem. The 80° U limit wvae set to prevent
vapor locking of the recirculating pump tecause initial wvater ‘emperatures between
8% and 900 C caused the pump to vapor lock and the reciroulating flow to stop. After.
the system reached equilibrium at about 80° C further steam add!tion wvas unnecessary.
The temperature wae maintained by the residual heat in the slugs and vas controlled
at will by the addition of emall amounts of cold water from the near high tank,

The recirculating gas system wee used to remove sevaporated vater from the reaotor:
Gas was circulated at & flow rate of between 300 and k000 efm. Two d:lsre were
drying at all timee while the third was un regereration. Thie systen iave a
drying cycls of two hours anrd a regeneration oycle of one hour per drier. Water
was removed at a maximum rate of 10 gallons per hour by this system. An unzeasuradble
amount of water condensed out in the drier coolers during the drying cycle and wvae
removed through linee provided to give continuous drainage. ¢
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¥o reliadle instrumentation was svailabdle for measuring gas dev polints but tue
instruments in uese indicated that the from the drier# was entering the reactor

with & dev point of between 30° and 60° F and was emerging from the reactor nearly
saturated at around 100° F.

High rates of water removal prevailed until early on 9-2-33 vhen the rate began to
decrease. Recirculation ves continued until 814% AM, on 9-3-53 at vhich time
the veter removal rete had decreased to about 4 gallons per hour. A total of 600
gallona of water weru removed during the recirculation and following startup of
the reactor 250 gallons more wvater were removed befors vater collection retes
returned to normal on 9-18-53,
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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government, Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade nume, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.
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