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C REACTOR FUEL FAILURES 2562 C AND 3361 C

INTRODUCTION

C Reactor was shutdown over a 20 minute period at 2058 hours on 10-27-6T.
The reactor was shutdown because of an excessive Panellit pressure increase
on tube 2562. Subsequent examinations revealed that a fuel element rupture
had occurred in process tube 2562, and the element was stuck within the

process tube.

The maximum force required to remove the rupture was 28,000 pounds, thus

exceeding the force limit of 12,000 pounds specified by Prccess Standards.

When applying the higher-than-normal forces for stuck charge or tube removal,
it is necessary to consult Process Guide EW-56000 on "Stuck Charge and Tube
Removal Forces - C Reactor." Subsequent to the stuck slug and tube removal

it is then important to evaluate the adequacy of the Process Guide.

'\~-
PURPOSE

———

The purpose of this report is to present some of the data, action taken,

and development concerning this particular fuel failure.

GENERAL DISCUSION

Tube 2562 was charged on March 26, 1967 with I & E natural fuel elements with
lot number KJ687Q. The charge makeup included 19 bumpered pieces located in

GROUP I: Excluded from automatic down-
grading and 4. :lassification.

a—



the downstream section, 12 non-bumpered pieces in the upstream section,

and 1 watermixer piece in the &th position from the rear of the column.

This column was initially scheduled for a goal exposure of 1450 MWD/ton.
DUN-2992, "Production Test Authorization - 084, Evaluation of Fuel
Performance at High Exposures Supplement A," S. A. Wood, September 15, 19621
(Secret) extended the goal to 2000 MWD/tcn. At the time of the fuel element
failure on October 27, 1967 the exposure <:exZ=d was approximately 1957 lMwd/ton.

Inlet temperature was‘éveraé

S,

lﬁg 1542 C prior to the time of the rupture.
The reactor was operating at an equilibrium power level of 2145 mw. Tube
2562 had a tube power of 1380 KW with an outlet temperature of 118 C prior

to the shutdown.

ﬁ}uiaig/ﬁg:?s on 10-27-67 a full scale gamma monitor point was noted. —ﬂji/%r ‘
At 2000 hours a water sample had been taken and checked out negative.

Panellit pressure on this tube had gradually increased 10 pounds cver the
previous 16 days of operation. A further increase of 13 pounds was noted

prior to the rupture with 7 of the 13 pounds occurring in the final 3 1/2

v
hours before the reactor was shutdown. There were no other indicetions

of a ruptured fuel element prior to the shutdown.

Following the shutcéown a survey of the nozzle on the rear face indicated
that tube 25€2 had a radiation reading (1.5R/hr) five times that of

adjacent tubes.

The fuel column was stuck and could not be &ischarged in the normal manner

using the charging machines. The downstream dummies and 11 downstream fuel

JECLASSIFE
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elements were flushed from the tube. A backseating force of 6000 pounds

was applied and resulted in no movement of the fuel column. The ribs

were cut up to a distance of 17' - 6" from the rear flange of the tube.

A rear dummie gunbarrel was installed and the front Vanstone flange was

removed, A force up to 20,000 pounds was applied to the upstream end

of the charge. The tube and charge moved 4 1/2

" toward the rear and the

charge moved an additional 1 1/2",

L p’..(_-":'r—i./
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A force of 25,000 pounds was applied from the front, but the charge could

; not be removed. It was backseated again with 6500 pounds. A force of

4

' ~ 27,000 pounds was epplied from the front resulting in some movement. A

:.Jf? backseating force of 16,000 pounds was applied which resulted in movement

h- -

\"Q; of T 1/4" towards the front. A force of 28,000 pounds was then applied

from the front and was sufficnet to remove the charge.

Much difficulty was then experienced in removing the process tube. The

following is a summary list of activities associated with removal of the

tube., These are listed in order of performance.

10-30-67

l.

Following the charge removal, tube 2562 was flushed with water for

five minutes to clean the tube before splitting.

The tube was split 3.5 feet from front to rear at which point the
splitter stuck and was removed.

Tube was split a distance of 19 feet from the rear and one cutter

blade broke.

Another splitter was pulled entire length of {ube. One cutter blade was

broken. A maximum of 6500 pounds was applied in pulling the splitter.

éBﬂnriﬁK%1Nﬂr%wen-comptete&y~gﬁrtft Q-IEE!.!!-QS!."!!,; .
R :
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10-31-67

1.

Inserted a bare push pole from front to rear using a maximum force
of 8000 pounds. A splitter was installed on the end of the pole and
pulled towards the front of the reactor with a maximum force of 6000

pounds. At 24" the splitter stuck.

Pushed splitter to rear and the tube parted approximately 1L feet from
the rear.

The 14 foot tube section was removed and the splitter and push pole
were pulled from the channel.

Removed front gunbarrel and a 7' - 8" section of tubing came out with
the gunbarrel. A dummy gunbarrel was installed in the front.

The push pole and splitter was again inserted and resulted in removal
of a 16 inch section of tube.

A 3000 pound force was applied to the front of the tube but resulted
in no movement of the process tube.

A 1 inch pole was insérfed from the front to the rear end and a
splitter attached. The splitter was pulled to the front with a
maximum force of 6000 1lbs. Both splitter blades were partially
broken.

Two 12 foot lengths of 3/U inch pipe were inserted in the front and
rear of the tube to keep the tube from collapsing. Pushed on tube
with 10,000 pounds and split tube appeared at inner end of rear

gunbarrel.

NP ANy
DECH ASSIFIER
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11-1-67

l.

o

A force of 16,000 pounds moved tube 1'8"., Tube collapsed at upstream
end. Channel blocked with chunks of graphite at 10'10 1/2" from front.
The first piece of tubing is 10'k 1/2" from front.

Broken graphite was vacuumed up to 16'6" from rear.

11-2-67

l.

Drilling and boring operations were attempted from the front until
the drill broke at 13'8" from front. The drill and pieces were
removed. Boroscoping showed that the drill had gone on top of the

tube and 10 inches past the end of the tube.

11-3-67

1. Vacuumed a lot of graphite. Graphite kept falling down and blocking
channel.

e Vacuuming, boring, drilling, and borescoping operations continued.

11-4-67

1. Vacuuming, boring, drilling, and borescoping continued.

2. A 14" section of tube was removed with a push pole.

11-5-67

1. A heavy duty splitter was used to split the tube from rear to front.

The tube came out the front and was pulled into a burial can.
The grephite in the channel had received quite a bit of damage so
the channel was made into an air channel. The final ﬁorescope

examinations revealed the following.



L o i “6-

"The channel was blocked with broken graphite 27'7" from the rear.

There was no metallic material visible in the channel.

At 22 feet

from the rear, a trunion block was broken, but it was possible to

get the borescope past the broken graphite. Maintenance personnel

examined the front of the channel and reported that the channel was

clear to 11 feet at which point it was blocked with broken graphite.'#

LA av,7;1u17A£4

Process Engineering examined the fuel pieces following the discharge, ke

following notes; vese=cewiigiin

Piece Description

32 Brown film covering

31 Brown and silver

30 Brown and silver, slight ledge corrosion

29 Brown and silver

28 Brown, heat and rough surface on top of element
27 High heat on top and rough surface

26 Brown and silver, mixer piece

25 High heat on top and rough surface

24 High heat on top and rough surface

23 Black, heated appearance

22 Brown and heated

21 Dark, silver heavy galled marks, male end cap

* Lettdr, esults ofﬂior

i

~ Hoyember 21] 1967

appears to have started to extrude into the holé

Relative
Vieasel

Reading
0.17

of the drilled aluminum piece used for backseating

i

g

eé'éo.‘p\?/m;;‘inaf"ior‘x, of '2'562\9@' L'x}\«aafi{ér\gg;EJ“\@li’lSL/z/,
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Relative
Weasel
Piece Description Reading
20 Bad side-unclassified rupture 0.98
19 Silver, black, heavy galled marks 1.00
18 Heavy galling 0.95
17 Dark grey, heavy galling 80% 0.87
16 Dark brown, heavy galling 0.80
15 Dark brown, heavy galling 0.80
1k, Light brown, heavy galling 60% 0.76
13 Dark brown, heavy galling 0.73
12 Light brown, heavy galling €0% 0.73
11 Light brown, heavy galling T0% 0.71
10 Brown, moderate galling 50% 0.69
9 Silver, moderate galling 60% 0.62
8 Silver, heavy galling 0.57
7 Silver, heavy galling 80% 0.50
6 Silver, galled 0.41
5 Silver, heavy galling 80% 0.32
4 Silver, heavy galling 80% 0.26
3 Silver, heavy galling 80% 0.19
2 Silver, heavy galling 80% 0.1k
1 Silver, female end cap deformed, element
mushroomed slightly on end 0.08

‘

amp es of mechanlcal d: age are’ shown in the photogxaphs at,tne back;

l[ r/" ; ) ’ t ; ¢
4
is riport :/Rhotogra hs are also 1nc1uded of the | ruptured fuel f

‘ -‘1 l/ 3

1
t and\:} ‘t:heXl upstreaxn pigCe 1n the column Somé defomzatlon bf
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el element whgre tne 28 ,000 pound force was applled can be noticed.
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B. Tube33cl (/2—97-47) SO

A Panellit scram occurred on gauge 3361 at 0330 on 12-27-67. A temperature
map was being run at the time of the scram. This map indicated that the
tube outlet temperature had increased 9 C to 119 C just prior to the

scram. Prior to the scram no indication was received on the gamma monitor
or on the 107 Basin activity instruments. Ges activity had been going

up at a steady rate since 0000 hours. Increases in gas flow or pressure

had been unable to stop the activity increase.

Tube 3361 was charged on March 26, 19€7 with I & E Natural fuel elements

with Lot Numbers XJET8A. The charge makeup included 19 buwupered pieces

located in the downstream section, 12 non-bumpered pieces located in the

upstream section, and 1 watermixer piece in the 8th position fror the rear
M(//’L,’ f:

of the columny This column was initially scheduled for a goal exposure

R
of 1450 Mwd/ton. DUN-2992, "Production Test Authorization - 06L, Bvatumtiom

~of-Euet—Fenformance—at—Higr-BXPUSUres oupplement Ay oo Pt ERteimts3
NQbdndMeaitttd extended the goal to 2000 mwd/ton. At the time of the fuel

element failure on Decembter 27, 1967 the exposure level was apprroximately

2160 mwd/ton.

Inlet temperature was averaging 8.0 C prior to the time of the rugpture.
The reactor was operating at an equilibrium power level of 2380 mw. Tute
3361 was operating at an average tube power of 1357 kw during the operating

period prior to the rupture.




The fuel column was stuck and could not be removed in the normal manner.
The downstream dummies and 13 downstream fuel elements were flushed from
the tube. So0lid aluminum durmies were inserted and a backseatiné force
of 16,000 pounds resulted in 6" movement of the fuel column. The ribs
were then cut up to the ruptured fuel piece. On 12-29-67 the rupture
and remaining fuel pieces were removed by applying a force of 22,000
pounds from the front. The tube was split and 16 feet of tube removed

out the rear. Loose graphite was noted at 14 feet from rear.

On 12-30-67 a splitter was again pulled from rear to front. The tubte
cculd not be held and was eventually completely pulled cut the front.
Borescope examinations showed a piece of crumpled tube at 23'1C" from

rear.

On 12-31-€7 a boresccpe examination revealed a piece of process tute 15'5"
from the rear and several graphite chunks in the channel. Graphite and
tubing was removed with a push pole. A piece of tubing still remained in
the channel and broaching was attempted to remove the piece. The broach
b.oke leaving two or three cups of the cutting tlade in the channel.
These pieces were reroved, but a 1/2" by 4" piece of process tube had
fell into a graphite void and could not be removed. On 12-31-67
memorandum of Process Standards Relaxation Ko T7-5M Graphite Temperature
Control for Uncooled Aluminum in Reactor was obtained vertally. This
memorandum was authorization to waiver Process Standard C-0L0O, Section

4C.01E concerning uncooled aluminum.

A Tmed-wasthenrmede—Sheo~8r i CNalnel. -
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£. L. HLADEK g: Dediers
November 21, 1967 KL Hladek <«
RH Stesch
E. J. ?mp, uunager RS Peterson
Cc Procming File
L. V. Bearker, Supervisor LB

Irradiation Testing
RESULTS OF BORESCOPE EXAMINATION OF 2562C

The following describes the results of the borescopic examinations
made in process tube and chennel 2562C during the cutage in late
October.

The upstream element of the fuel charge wvas exemined after attampts
had been made to push out the charge. The imprint of the push rod,
vhich had 2 smaller diameter than the fuel pilece, was visible in

an arc from about 3 o'clock to 10 o'clock. Ho evidence of distortion
or "mushrooming” of the outer circumference could be seen. At the
8 o'clock position, a small smcant of cledding materiel was swaged

-~ about 1/16” into the bore of the fuel elewent.

The process channel was examined after the tube hsd been removed.
The channel vas blocked with broken graphite 27'7" from the rear.
There wes no metallic msterial visible in the chennel. At 22°

from the resr, a trunion block wes hroken, but it vas possible to
get the barescope pest the broken graphite. Maintenance personnel
exemined the frout of the channel end reported that the channel

wes clear to 1l1' at which point it vas blocked with broken graphite.

L. V. Barker, Supervisor
Irradiation Testing

LVB/k
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DON'T SAY IT --- Write It! . ;
O E. R Marx FROM___ Ken Hlmdek

STUCK FUEL FAILURE
rrrm-o,»pnptro-l-nport on.this imcident for formal issue. Included
_ should be a dstailed agscussicn of the eveuts, the results of investigations,
exsxinaticas, stc., photos of elements, tube, etc., and comclusicns and

reccamenistions. FPlsass give this top priority.

b 3 "SOME LEARN FROM EXPERIENCE, SOME NEVER RECOVER FROM IT" L



54-3000~101(9-89} 3 ;3 f ‘

DON'T SAY IT .- Write It! .

To_Ken rRom_E wr i e TT

2027

These nee  Seme ¢ l‘,\m.&'f,j_%[ﬁﬂphi_.w;:g.r The 2662 _reporT.
B des ..c_vrnsugfmm_,.i,s‘ _wratten. on the _back. € op ves. of
ThesSe _arxe i»  you. deslk oY yoSC.
i Thhere ,M_Qia,an,ld__-__.,. . h_&.«on_&«w.-u,...o:l:hzmww,? reTwre o IT s
o ,.&_-.I,h:_&.w_.ma_\ﬁ._.."c&n_i_mO:G;_I_\A_Q‘_._,-_\A%S_T_\:_Lm_{?_l_e“c e _in The
Columu, T TheuyhT iT was 9f 1ateresT 7o Show
ThaT The yma [ @__w_ﬁnaL_o.qui’haﬂ prece Showe d wvo

'_imﬂv&‘ . e O
_Thece ave aleo _H- 9% sigl,e-_,_,_@h_a Tes ol The
CM&QIM.L._@_?J_Q_LJH X have _on l_»%m,_s;,n‘i' ,-_x.f:,m,,_,.z. _:;_.g,m@[e,‘swwh ere .
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L o "SAFETY IS NO ACCIDENT" L
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DON'T SAY IT --- Write It! e LOSrelh
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e “TO MAKE LIFE LAST, PUT SAFETY FIRST"
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A. R. Maguire, Manager y&ﬁx
KE-KW Reactor Sub-Section &) -
7S },

A meeting was held in the 170L-K Conference Room on October 19, 196 ;3‘,
y”\

DOUBLE CHARGE OF TUEE 2598
DURING THORIA FRINGE LOAD, 105-KW

at 1:00 p.m. to investigate the subject event. The meeting chairman
was E. J. Filip. Others in attendance were:

J. Arp A. R. Maguire o \\ “

D. Bush B. J. McMurray {{ FB

M. A. Clinton R. D. Miller .

R. G. Clough R. V. Myers \ /y/J

R. D. Hickman J. Owsley

K. L. Hladek S. A. Wood v 3
GENERAL Wid }”UJ ol

On October 16, 1964 on the 4-12 Shift, an attempt was made to charge
thoria fuel elements into tube 2598, although it had just previously
been charged with a full column of thoria elements. Charging was

in progress on the fringe loading of thoria and the tubes to be
charged had been probed to verify that they were empty and had their
rear caps on so that each charge could be seated against the rear
cap, by hand, immediately following the charging of the thoria into
the tube. The charging machine stalled.with 14 8-inch dummies and
51 thoria fuel elements in the tube. The charging machine head
contained two more elements and the charging machine ram was stalled
on a row in a magazine containing 5 thoria fuel elements. The 7
thoria elements were removed from the magazine and machine head and
moved to storage as rejects. The 51 thoria elements in the tube were
subsequently pushed out, caught on the rear, and held for inspection.
At the time of the meeting, no report on the extent of damage to the
thoria elements had been issued, although they had been observed

to be slightly bulged in some instances. Charging was resumed and
proceeded to completion without further complications.
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7k§{ A. R. Maguire -2- November L4, 1964
‘§ <;? Description of Events by J. Arp, Supplemental Crew Supervisor

§§§‘8 Mr. Arp was the processing supervisor assigned to the far side charging
\ 7 machine. The Union type machines were in use. Mr. Bush was assigned
VANKY to the far machine as a technical observer from R & E, (The near machine
3 {i; was manned by R. D. Hickman from R & E and H. V. Colton from KW Processing).

The following is Mr. Arp's recollection of the sequence of events which
led up to the error:

1. Tube 2598 was charged as intended.

2. The machine was not unhooked from the nozzle of 2598 because the
machine orerator was aiding the second man on the machine in
lovering & new magazine onto the loading section of the machine.

3. Meanwhile the machine automatically cycled a new magazine and
charge into the charging position.

L. At the same time the supervisor (Arp) moved to a position in
back of the machine (away from the unit face) to attempt to locate

the trouble experienced in attempting to load full magazines into
- . the machine,

"~ 5. The operator on the machine pushed the button to charge the tube.

N§\\\\ 6. Mr. Arp questioned whether the tube had not already been charged,
but was given a "no" answer by the operator.

T. About this time, the machine stalled due to the tube being full.
The procedure being followed was to:
a. Hook up to the tube to be charged.
b. Charge the thoria elements into the tube.
¢. Unhook the machine and move it to allow seating.
d. Verify seating length, cap)and seal tube.

e. Lower the work platform and start the same procedure on a new
tube.

Mr. Arp commented that some of the tubes lacked tube numbers due to the
hardware standardization work just completed.

-=s L

i
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A. R. Maguire -2 November 4, 1964

Description of Events by D. Bush, R & E Observer

Mr, Bush recalled that tube 2698 was charged and completed. He had been
handing the thoria tags to the person instelling the special caps in
addition to maintaining a special check sheet.

The following events then took place:
l. The elevator was moved to 25 row.
2. The machine was connected to 2598 and charging was in progress.

3. Mr. Bush was called away from the machine to answer a question on
the intercom regarding his desires regarding lunch. (Frozen
dinner was to be put in the oven and he wus asked what kind he
would like)

L. Upon returning to the machine, a charge was being charged. (At
this point, he assumed that the previous charge 2598, was correctly
seated, capped and sealed and so indicated on his check sheet.)

5. The machine then stalled and at about the same instant that the
machine stalled, he realized that the seal was not obtained from
him for 2598 and so could not have been processed as he aad assumed.

6. The tubes 2498 and 2598 did not have numbers and so Mr. Bush did
not immediately recognize that a charging error was in progress, i.e.
2598 was being double charged instead of 2498 being properly charged.

Comments by B. J. McMurray,.Kw Building Supervisor, A Shift

Mr. McMurray felt that the missing tube numbers added to the problems
on the charge platform due to the size of the Union machine. The Union
machine is large and cannot be seen over like the old KIV machines.

Considerable trouble was experienced in that the lighter thoria fuel
elements would, on occasion, Jjiggle out of position. This required extra
care and surveillance by the machine operator to prevent charging machine
problems.

Mr. McMurray also suggested that consideration be given to the use of a
set of check or sequence sheets by the machine operator.

Comments from General Discussion

A. R. Maguire - reviewed his activities while in Washington D.C. and in
California before the ACRS and the General Electric Hazards Committee
respectively. He mentioned that the principal concern expressed by these
two groups was in regard to charging errors, especially since they were
very familiar with the events of the problem experienced during the E-N
load charging at H Reactor. Mr. Maguire felt he had to convince the
committee members that we could prevent errors, and in order to convince
the committee, he would have to be convinced himself.

s DECLASSIFIED
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A. R. Maguire -l November L, 1964

J. Owsley - commended the people at the meeting for initiating the
investigation and indicated that it was significant that the procedure
did prevent an undetected error although it did not prevent the error
from occurring.

Messrs Arp, McMurray and Bush -~ referred to the missing tube numbers
e number of times, and 15 was pointed out that the tube numbers were
installed prior to the E€ charging.

M. A. Clinton - pointed out that the pattern was uniform and if indeed
the tube numbers were missing, this should have been reason for more
caution in performing the charging and observing.

The breakdown came in double charging the same tube rather than charging the
wrong one. (One not on the list) J. Arp commented that the procedure was
given to the people very late and was dated October 15, 1964. This, it
was pointed out by R. V. Myers, was the final procedure signed by R & E
and Processing representatives. An earlier procedure was available on
October 13 which was essentially the same. Mr. Myers also reminded all
present that the signed PITA-31 which authorized the loading vas received
on October 15, 1964, The procedure called for all persons involved in

the charging to have read and understand the "document, PI''s, and proce- -
dures which govern the thoria loading." On Page 6 of 7 of reference 1, ~
paragraph 5, the procedure calls for a "shift meeting” to acquaint shift
personnel with the thoria loading. Thus, even though the issue of the
documents, FI''s and procedures was later than would have been desired, the
intent was that all personnel would take time to become informed.

One additional comment was made by E. J. Filip regarding the specific
instructions that speed was secondary to accuracy and in no case should
the charging proceed at a rate which compromised any facet of the
monitoring or record keeping. This was felt to be well understood by all
personnel.

The pertinent information was reviewed by E. J. Filip:
a. The procedure broke down.

b. The R & E observer and the Processing representative were out of
position while the charging operation was continuing.

c. The R & E observer assumed the charge in 2598 was correctly seated,
capped and sealed, because the machine was apparently charging the
next tube. :

d. The Processing (Supplemental Crew) supervisor had some doubt about
the tube having already been charged, but allowed the charging
to continue at the assurance of the machine operator.

)
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A. R. Maguire November k4, 1964

e. All three R & E observers present at the meeting stated that they
were aware that they had the specific authority to stop, slow down,
or otherwise control the charging operation.

~\\
SPECIFIC RECOMMENDATIONS *3r 3‘-\}IY

The following recommendations were mada\\,‘_EE_EEEE}EEEEE:Qf the meetlng
a. All tube numbers should be gn the front of the reactor, a
minimum ©f the numberS'beingrihe tubes to contain either thoria .
or support enrichment. &) .. .n .. ooV w

7, A step-by-step ¢ chargingﬁprocedure should be prepared and posted on

the machines to be used.

e e o s
il - - - - PUUEI
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1. Included in this procedure would be specific points requiring the
signal to proceed after verification by the supervisor and
observer. For instance, it was strongly recommended that the
"charge" button be pushed only upon a signal from the supervisor.

2. Verbal call out of the tube numbers by the machine operator as
he connects to the tube.

; 3. Verbal call out of tube numbers by the operator who seals the
‘@ charge, again as the cap and seal are installed.

/ c. Magazines should be identified on both sides with the orange color
.y code.

i d. The seating poles should be permenently marked with the proper seating
length (not with tape) and identified with the orange color.

e. Wrenches and all thoria associated special equipment should be color
g~l N identified (orange).

f. A charge makeup code such as T-1, T-2, T-3 . . . . %-N, be used
to prevent several tubes in succession being charged with the same
lot number as can occur with present codes. The T codes could be
translated during charge makeup. When a J-35 charge is made up, a
sheet which has T numbers on it could be filled in: i.e., T-7 =z J-35,
etc. This would also improve inventory control.

g. A single check sheet for both the supervisor and the observer to e
maintain together, requiring both signatures in appropriately R
designated places. This check sheet should be a sheet specifically
designed to enforce the procedure developed in B above.




A. R. Maguire November 4, 1964

GENERAL RECOMMENDATIONS

Color coding should be controlled throughout IFD, that is orange for “u
thoria only. It should be recogrnized that the 300 Area pallets are

orange in some cases for natural fuel. A HAPO wide color system would .
be desirable. The multiple color systems in use throughout IFD were
pointedly brought to everyone's attention when the thoria color was
arrived at.

Complete information dissemination throughout IPD with regard to a
standard IPD thoria charging procedure agreed to by all areas, is to be
desired.

Inclusion of the Supplemental Crews Organization on the distribution
lists for information regarding charging procedures, control, etc.
would be a help to Bob Miller.

Emphasis is necessary on the accuracy required in the thoria charging.

The o0ld habits of speed oveir everything else must be displaced by the
proper attitude towards the special thoria load.

T 4

E. J' Fil
Manager
KW Procéghing

EJF/RWM/kh

ce: J. Arp

D. Bush
MA Clinton
RG Clough
RD Hickmen
KL Hladek
BJ McMurray
RD Miller
RV Myers
J. Owsley
SA Wood
File (3)
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August 16, 1960

R. E. Trumble, Supervisor
Reactor Engineering
Resesrch & Engineering Scction

REAR FACE CONTAMINATION INCIDENTS

The following excerpt is taken from N. E. Fuller's Manugement Report
and describes the recent incident at KW where the fog spray was used.

"In the proces: of discharging the rupture from tube #2974 at KW
Reactor, a uranium fire occurred in the reur face. The events leading
up to the fire were as follows:

The rupture occurred at 10:25 a.m. on July 4. No attempt was made to
push the rupture at that time. On July 5, an attempt was made to
discharge the rupture with the charge machine., Tue rupture would not
push at 1,000 pounds force. The water was not removed from the tube

at this time. On July b the water was removed from the charge and
preparations were made to push the charge and tube together. Forces

up to 6,000 psi were used without success. Permission was thten
obtained to proceed to 10,000 pounds pushing on the metal. At 10,000
pounds the charge broke loose and began to move., At this point the

fog spray was not on, but a hose was tied to an adjacent nozzle and was

spraying on the tube. After seventeen pieces cam out, a small amount of

black crud was observed to come out of the tube. At this point the fog

spray was turned on. about 30 seconds later, the rupture piece came out

of the tube and momentarily burst into flame, and then fell into the
basin. A survey of the area around the building did not reveal any
outside contamination nor was thne building exhaust system contaminated.
It can be concluded tkhat the fog spray system is very effective in
controlling spread of ccntamination in such an incident, but the fog
spray will not prevent a slug from bursting into flame."

If vou have any further questions, please let me krow,
[

Pa) -
\ .
4:'L/ é:W
VL
S. M. Graves, Supervisor
Process Engineering
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IRRADIATION PROCESSING DEPARTMENT

GENERAL @ ELECTRIC

RICHLAND, WASHINGTON

G

R. W. Reid, Manager
Process Technology Sub-Section

INCIDENT ON PCCF TUBE 2165

On 12-8 shift of 1/20/60, a leak developed on the Panellit fitting which screvs
into the nozzle on PCCF tube 2165-DR causing a 14 psig drop on the Panellit
gauge. On C-U4 shift, the same day, the fitting blew off entirely but a reactor
scram was prevented by by-passing the tripped Panellit gauge before the two min-
ute time delay hed elapsed. The tube outlet temperature was put on continuous
monitor end was normal. The tube contained five pieces of Pou-Cd plus the normal
PCCF downstream seating charge (23 perfs, tubulars and solids or 1860"). An
attempt was made to cut down the flow of water coming from the 3/&" diameter
opening by putting the pigtail ball valve in low flow vosition. This did no
good and the pigtail ball valve wes immedistely switched back to the high flow
position. The switch from high=to-low-to-high flow took about three seconds.
When this happened, the control room noticed a 30 unit drop in power level and
the outlet temperature went from 20°C to O0°C and right back to 20°C. Evidently
the five Pb-Cd poison pieces had weshed back into the central portion of the
tube momentarily. The fitting wes reinstalled successfully hovever, and every-
thing was returned to normal.

At about 11:20 p.m. that night the fitting blew off egein and the seme seguence
of events was follcwed egain including the high-low-high flow switch for sbout
three seconds; however, the fitting was not reinstalled. The 12-2, 1/21/60, crew
put 30 tuculars in the upstream portion of the tube to prevent the poison from
back-flushing in preperation for discherging the tube. They then put the pigtail
ball velve in the lcw Tlow position and about three seconds later opened the rear
ball valve. They then noticed radiestion surges on the front, and, while that

was teing checked the reactor had a drop of 300 units in gover level cver a
three-minute period eand was scremmed. The scram (about 3:05 a.m.) occurred five
to ten minutes after the rear bell velve wes opened znd the pigtail ball valve
vwas returned to the high flow position 30 seconds to one minute after the scran.

Leak testing on 4-12 shift that day revealed that tube 21&5 was the leaker and

it would not discherge with the charge machine. All upstream dummies and all
but the last eight downstream dummies were splined cut and were all right. Bore-
scoping revealed that the upstream Po-Cd piece locked all right but that melted
Po-Cd had run dovn the tube end the center of the eight perfs left in next to

the Pb-Cd pieces. However, the tube and pieces were successfully removed on G-k
of 1/22/60 end the channel was found to be clean and in good condition when
borescoped.

(et ot s D A, o M\M
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IRRADIATION PROCESSING DEPARTMENT

GENERAL @3 ELECTRIC

RICHLAND, WASHINGTON

R. W. Reid -2- January 1, 1960

An investigation of the condition of the tube and slugs is now in progress. In

addition, the possible affect of the gas loop (which is just above this tube)
on the incident is being checked. This loo

p normally stops at full temperature
(1100°F) while the reactor is shut down. ‘

|4
J 37"‘"94”‘"\
Process Engineering Unit
JL Benson:md
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