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• CL 1954, 
Ceculetien 

in-ed, he--

MM the 4mm tenk. The fuel M the dump MM 
mm thus eded tor mhis flush mmM. The

dyltel.

eve, 
ahet

d,

Duimg the peried frem shdv-= ef the MCW 
umil sha w -es dumped a -es necessey fes

el M «MM *M mesks fer 
el the level el the eirtonne 
n—*r meted, ' • ges leek.

-hich MM IOOF heme them the fuel system 
m thet the mu* el the cemrier teygh eech

mm«4 tor n--cei. m n... Mm*. Amacg 
the individuel receder chets she-ing tempmrete

di

di
ell tihes- The ... ....... ..
en be Ne. 4 MM suba

ge—e ‘ecerder 
vly found te toe

MM
el the maim fuel MM* M

eg 
-es

ruptued, it is believed thet this occumed 4mm* 
the early mernimg el Meverbe 13 end the* pie 
M thes time the ectiity hod been leeking frem 
one M MR el te petemtiel leoks in M wound 

the moim fuel pume (spgrk plugs, sesla, fill 

limes, mm lines, etc-). to erder M keep these 
*111 fom lecking trem the cell MM eceupied 

wees e the building (*• cell peved M Im quite

After the fuel -es dumped, the
I she eirberne eenvin, ceuned

el "he pai9 pen 
ges mesks M evecue 
l tor. The ges used M

A g

d level

nel -he ■ — -eming 
Mm building for ebe 
iesuing the fuel system 
retien -es dischorged

M the steck, bu the ectivity UmI in the buildimg
RM to the -ind M the lime -es ImM

the ectiwity d ded
pereva). • MM "M 

M • eubetmespherie

wemilmers M the tep el the tom 14m*

shud
to

fuel wes

(-2 -4 in- H,0)

-es met nulficieme te ceuse

d MM the fuel dump temk.

Foll

=es 
this

g
to

geviy d
end -es reodily ellected.

ge -es suHficient

MM ebe g
Momdoy tor • test m wich the thee nmml rods
WMV withd 
M beckgre d coum -as eb

f

ed. to MM ef 

mo meesweble 

, the expected
emeum ef ehterheg wes enly • smoll frection 
el the eleewicel hee M rhe tenk.

ly ef the fuel indiceted the ectivity to

oneble ■**■■—» wih eupectetiena
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DISASSEMBLY or TME REACTOR AID AUXILIARY SYSTENS

wo emominetien of the ARE eye—an 

her 10. 1954, -ih mhe sokimg ed a

-ee stan molten. Dimaa 
end the eumlory syate 
eodiatiom loveAs permmmed

ebly ol mhe reocto

mhen es
The ft ii ■—'» objectie

cd —«e were woe. ed ceuse, the ebteining ed 
semoles for metollugicel, chewiest. and physicel 
emomimaiom. It was dee e=pected mhet - the 
Awwmeleng of Ao etc— much equtpmer couid 
ho se’eged while the colls -ere beimg erapored
fe- the modef
Awoef Baar

Rodimliom <

g
Test.

veys we— used es a hosts for 

asembly seqvence end techmiqves.

The redeetom decey cuves ebteined from Aww 
—hew deily at five momitoring poimbs are sho-n

AUXILIART SMIELDiG AMD SAFETY 
PRECAUTOMS

- la onder ee seporete the fuel orcwet free the 
sodium circuit let the pumpose ol dismonling 
the e e A iw system, two flat leod ehielde. to f 
high, 4 A -ide, end 2 im. Arch, were suspended 
on beoms which row the -idsh ef the hoot ex-

fields
Fo -ork in the higher rodietion 

ed -ith the fuel system, e leod

-orked. The building crene -es used for am ung 
the flat shields ond the baa.

la oder to offset the fire hezerd ossocicted
-ith the sodium system, all -oter lanes were 

cwt ben the water manifold in the besemen toelew

cheng

The moin mi wee
end at -es tound that the rotery ele
roA—i root 

the

d fanat, 

> hd e
dmg of 12 me A at to—t -ah

Ahe the i—; •
an e beth at so h

Son methyl olcohol, mhe impeller woe

end s-b d for

boly hod 
ene end 
remevad

The stendby sodium pump woe removed ee e 
ume -ih 6-in. ataba left aa oil lines ee that 
the pump could toe sologed for use im other 
experimemts. At the time a woe removed, vhis
pump. -hich hod mot

operetion of the reocto, hod a rediation ding
l meA at comtoct -ith the bo-i end the

The a e du— ee hal»ww and the heliww ee we ter 
heat onrhewgar ■ were removed —at. The w—er 
ther had remoined in the heat eschongers was 
first Ao — A mN contoimors and rennet bow 
the cell. The sodium lines were rhea cu -ith 
a hand hock sow and the helium llewor duct wee 
cwt loose eA • cumting torch. The each on—re
-ere thus ibi plete Alter
the insuletion and electie hecters had been 
err ipeed fro- the exchongers, neither chewed 
a —A—tea reeding on the outside. The ends 
of the cu sodium lines reed 2 — A A comtoct.

After the remevel ol the sodium system pumpa 
ond heat oo rhea—re. w wee twain d that the 
rodiation field had inerecned to A eat 600 — A.
The equip hod haloed te shield the arse
how the fuel system rodiotion.

Sodium lines 304 through 30*. 313. and 314 

awe then to ee । ed m ee long lengths ee possible 
ond seoled at the cu code hew air ond moistue. 
Volves at the lines were lef m installed. Radi- 
ation levels on these lanes were 2 to 10 me/he.

-ere 
limes 

lines

cut -imh flame e orc torches.
-ere cwt -ith hatch so-s, 

immedictely secled 
sking tape. Fie-figha

-es evasleble at all >i —t.

All sodium 
and all cu

-ith —el

DIMAMTLG or TWE WDtua STSTEm

The weA al dismontling the sodium eye—o. 
sho-n in Fig- 2, -os storted on Ja a er; 18, 1955,
or -hich time the rodi level -os do-n to
30 to 290 me/he with the leod shields honging 

b

During the el of these
Met leod shields were d

lines the 
te protect

personnel how the rodiation hew the fuel system, 
— shown in Fig- 5. The remoinder of the sodium 
piping ren odjocens — the fuel system, however, 
end, in pl—as. over ond under the fuel piping, 
and thereforo the leed bos described A— had 
to toe breaght into use. Sodium lines 301 ond 
300 a—re removed toy personnel working within 
the lead toes. To make the line cuting job
eosier, the heovy goge stoinless steel ulus
can surrounding the sodium line wet cwt by using 
an electric arc before the sodium line was cwt

5
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with • heck sew. The rodiction level at the open 
enda ef lines 301 end 102. which were cu wher 
they entered the tonk pit mH, wes enly 2 mAhe,

A
leod bex wos TOO te 1000 m/he.

Sodium lines 303 end 3K fe lines vo and
ed next.

of the m— ef Um 303, M wes

mH I 
epereti

hr using an electic •c. The terrine 
mr ceused e sodium fee, which wee

hed wMh Maui X
cis octivity, 2 divisiom 

he eir menites, wes eb

rs. A sewll 
on the Z2K 

arved as •
conaeqvence ef the sodium fise. Beth line 103 
end line 3K which was cu with e hock se-

by e cvof hi whi i ry from the leod bez, showed
vadiction levels el 2 me/he et comtec with the
ends of th lines.

Aumiliary equip 

er conveniene.
wes y

Most of these itema, such es
pump drive moters end lubriceing oil systems, 
were solvoged far futher wee. The redielion 
level ef the main sodiumpump lubriceting system 
wes 2 mAhe, but this wes found to be sufoce 

comteminetion. The eli showed m vediation.

DISaAl

A complee 
mode en Fe

UEL

showed n e/hr et
■ the votometer of

the mgin fun 
insulotion en 
pump bowl, a

> the bontom ef the 
necet with the top 
e levels indiceted 
the high rodiation

The disassem 
moin fuel pumg 
field. Remov 
e smoll here* 
to 1 min. 
essembly wos 
of he retery 
were cut end 
out ef the cell, 
level ef the e 
er S h. The

system ere tiles* 
graph ef the cell 
esemted to Fig. 6.
sterted with the 

ng e high redietion
essembly couzed 

that ciegred in 2 
eel ef the retery

nes to the pymp

. 7. The rodietien 
wul wee ODO m/he

wes d in
e manner. This pump wes not used during 

eesrerten et pomen, end therefene the redietien 
level en the bottom ef the ewee boul wee enly 
16 m/hr. Thin yen* wee solveged he futher

o
use.

The hel ee hell 
chengers were res 
ef herb emchange 
to vemove these

ium end heliumto-weter heet em- 
meved memt. The vedidtion levels 
m were 10 efhe a 0 in. In enter 

A imect, the weter
lines end the holium ducts were cu. The electie 
wiring which ven im leng bundles ecross the

heet emchengers wes 
the bundles with the

moved by hookimg omo 
iheod cene end pulling -

the wies eer ef the cell. The fuel knee to the 
hee ezchangers were cut by e crehtamen weking 
fvom the feed bee with e hack Mr. The insulatien
end th electric hedlers were -d fvom the
hee A
the cell, end hee No. 2 then hedA

level el 10 efhe et12in.fa
Duing vemovol ef the pumos end heet em- 

chengers, most of the fuel lines were cwt et 
one end. The open ends ef these feel lines 
hed rodievien veodings el 10 e/ er l to.

Lines in the stendby feel civcuie were hee 
ef fuel end chewed only sufece comteminetion 
ef 2 me/he.
lines were cwt with fetch news by creh

ef the feel lines. ell equipi 
best ezchenger cell hed been

stelled in the 
A

-,
DISMAMTLIG op TME REACroR

On Merch 10, 1955, the pi plugs were
re weird from the tetr ef the weter pi and the 
teeth blocks which lned the wolls end bonom 
of the reocter cell were lihted cwt to provide 
spece for the leod bee. A poteble grinder with . 
e Hte rhh shof end an emtension handle wee 
moumted on the side ef the leod hea. The crofta- 
men could operate the grinder hew inside the

The A
mtension hendle.
wes etrippod fvom she tweeter

helium
Aceh ere hed vedi

fold end the shim and

ding

cceweA The 
regulating rod 
ef 300 mhe

The portebl grinder wee then used to cwt 
the feel lines ee close ee cote this to the tweeter 
can. These lines hed vodiation veodings ef 
M) e/hr et 3 in. when untied. The ginding

-
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operation generated so much heat that it wos 
necessary, •• before, to cut the sodium lines 
with e hock sow. The sodium lines hod radiotion 

reodings of 300 me/hr et center*.
The gos-tight ehell suvounding the reecter 

wos then cwt in quter sections by using en 
electic ere (Fig- $). The can hod • redietie

level of 200 mAhr et comtoct. The exposed reoctor 
pressure ehell showed 6 r/hr at 6 in.

See ci el disassembly tools were fobricoted for 
dismantling the reect et. This equipment included 
e steel tonk with driven relieve for roteting te 

reect et and e by Oree Ite et«we< cutof grinder 
with e 10 he. Ote abvesive wheel. The vecte
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K) positioned in the tenk fen

shell. Upen removel
el she mhell, • rodiation check «M mode. The
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d the BeD blocks wee melded te 
omom of the com. In erder to free

wo e/hr in one ef the cooling tbes teugh
the tonk, end 84 eAh et comtect -ih Aeni

■

■

tbes were dilled ou end the oute of 
the can wos cut. The taactar wos then ploced 
in • horizontal posivion and the fuel tube bends 
were cut eff flush with the bonom of the con- 
After removel of the bonon tube benda, the 
veactor wos set worighe end the erone wos used 
to ov the M ubes and to ploce them in

MM th sid el the tenk-
In endee to get the lend bes inte posiion

for dise
steel b

bly work, a wes

rk, • spoce ceoler, end the steck

drums, es shoen m Fig- 12.

Winh all the fuel nbes •

blocks • 
of B.o

ained in the can. The
wera obtained, and the con c

A only the 0*0 
required somoles

g

et the tep ef the tenk. With the leod baa im 

position, the fuel lines were cut with the imder 

end Awn taped to W— less el mpteriel end 
the apreod ol comtomination. The temk wes then 

vemoved to • storoge W. Aher the dumo vemk 
and fuel »>■■■ hod baan removed, the rodiatien 
level in the pi wes 30 to 90 mAh.

The lines to the theee fel cumvie tomks end

—

the BeO blocks was token to the storoge wreo. -he the sodium tenks were them cu, end these
Tba vadiotion reading at that time wos 4.5 eAhr tanks *a»a d from the pits with insulotie
at 2.
all com

The reactor ceil was then cleured of
d ial left from di bly and hecters, she sodium tanks -ere found te

di

DISMAMTLING O* TWO FILL AMD DRAI
TAnKS

The fuel dump tank wes * d firat becsuse
it pres d the only rodietion in the tenk pit.
which also conteined thsee sodium tomks and 
three fuel-comrier ranks. (On of the fuel-corrier 

tanks wos not used.) A »tai AI Ml «A Ay showed 
10 r/he A contact with the top of the tank.

Many samples were MAiWW during dis
of the ARE. and much ible eq mem was 

listed in

Sodium system somples were token after the

co

g

•• had bin

that could not be solvoged

wos cleaned of sodium by mmersing a in
reoction wos complete, 

cteewd in this manner
wos later disposed of in the buriol ground becouse 
of vadiation levels of about 2 mr/Ahr.

Fuel system and veactor samples were token 
in the reactor pit after the reactor hod been dis-

bled and re
fuel supply line Ne. 120. which wos taken before

dismanling wos started. After al ol the

16

tonks, Um 
and wes eh

di

r, hed • rediation level el 100 mA
A

tomka.
The tenk pit wos then clemed el smell ges 

h—. volves, and -iring, and the dismomtling
of the Nnb pit wes «< 
ef the entire then 
of the ARE veoctoe and

leted the dist 
iliory systems.

bly

-

*
reocter, • herizomtel cutet MB mos set up in 
the reocter pi for cuMing the eomoles. which 

were wri te the renctor pi fvom the vodicnctive

A
oling- AM wek emolved

hod to be done from -ithin the leed bem with 

the use of improvised leng-hendled esipmem, 
the ponoble inder used for disossembly work, 

and the cutof sow.
A somple ol the fuel -os tehen fom the fuel 

dump tonk while the fuel wes still aarftaau I 
order to obtoim the somple, a hole hod ta be 

drilled in the top of the dump tank. liaaa
tenk wos at • temp of between 1300 and
1300F end the rodiation level wos high, the 
drilling hod to be done fvom etop the cell plugs. 
A pipe extension which ■ —M reoch to the top 
of the tank wac adapted to the drill chuck, nd 
the drils bit was welded to the pipe. Severel

=

I
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drill bits. made of different metols, were tried 
before the holo was finally cengieted. Te remove 
the fuel sen* le. a 3/8-in.-dia Inconel tube was

containing fuel was then cu to puovide the

Im oddition te the sodium system, fuel system.
g in the rank, ond a and roect* les. a* lee were

swell vocuum g is* was used to gull fuel into 
the toba. The tube wos then removed from the 
tank and ellowed to cool. A section of th* tube

taken Ha other port at the vowious syoOewe 
during the dismontling omeretions. The somoles 
taken or* described in Table 1.

RESULTS or EXAMINATIONIS oF SAMPLES

BERYLLIuM 0X104 BLoc«s2
Beryilium omide blocks were token for ezomi- 

notion fro* the ovter region. the central region, 
and the core region of the ARE. The stocking

A BeO Mock th* surounded e fuel robe in 
the ovter region of the reset* ia shown inFig- 
1$. The droMoto bl. on th* s*f**e or*

g may be seen in Fig- 13. which shone
rhe toe of the react* during essembly- Th* Mocks 
surroundeng the sorgo*tee fuel tubes were aplir 
to focilitate assembly, but the blocks with swell 
holes for nine coolest tubes were mot cu. The 
swell egoses between the blocks were filled 
with slowly Mowing sodium.

The Macks that were d mve shoun

Figs. 14, IS. and 16. It was found that dra ng
the root** hod left the surfoces of the BeO 
blocks essentially brae of sodium. Since it was
not y to atrip sodium Irani the Mocks
it could be *is*i that amy domage that wos
found duing the I
during operation or 
eicated moterial.

wus
ominetion hod ece erred 
gre sent ins the es-fob-

The post-test handling could

The Mack shown inFig- 14. which hod sin- 
rounded a fuel tube in the centrol region of the 
react ar. hes mamy visibie cracks and ana half of
the block hod f
os-eceived Meeks had revealed that neorly oil 
the block* had * legst one crack end some of 
the blocks had severol creeks. 3 Comparison
with photog 
that slighe

of the

The p of small flekes
of BeO odhering sa the sufoce of the Mach 
indicated some spalling-

‘Meqie awsirt how o r-ge- H *- A Or* ma 
E. L- Leng. A™ Eeemtmarsem W n-Q >1*0» how Me 
ARE. on CF-6-6-113 three ■.

ed after
were no

al fraw the react*. There

mony cocks er* visible.
volete froctes of this bhit, bu

Three cu Meeks be* th* cere era shown * 
Fig- 16. Too ef the three Macke krected
duing operation of the ARE, ho 
er* visibie.

, ne cwochs

Only the BeO Mack tohen from the outen regien

ol the core (Fig- 15) wos dm de
the depth of penewetiom * the sodium- The 
dork areas * the tens ver to sections shown in
Figs. IT end 18 ind high sodium cemcem-
tretiome * porovs moteriol, w heroes he light 
wees, which were mot penetrated by sodium, 
or* hence materiol. The dok lines indicote 
sodium * cracks end crevices. A* mor be 
seen. the core of the Mark •* mwe porous than 
the periphery- Creek e did eat propogote twovgh 
the dense meteial. In generel, rhe BoO blocks
withs

wel.

The

d the operation ef the ARE ibly

d* of the blocks were oasd *
abaca im the react*. When finel dispositien of 
the react* wee to bo mode im Oct she 1957, a
wos foumd that, es • resul of pheric ectien
on the odsorbed odium, the blech e hed deteri- 
orated to the peint -here they hod lent mheir 
structurel strength. Since the blocks could serve 
no I* the mcMmI purpose, they w*e buried oleng 
with the wstt*. The resuls of attempts to 
re mi s bl echo for emominetion pric to the 
dispesol decisiom *e shown * Ftge. 19 end 
30. and the reoctor moy be aeon in Figs. 21, 
23. end 23 just prior to buriel.

21
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$TRUCTURAL MATE2ALS AMD VALVE 
compouEMTS

Specimen F1 som fuel supoly line 130 wes 
found «a heve general sutfoce emock te a depth 

ef l to 2 mila 9*9- 24), and the surfoce wes 
rogh, es she-n in Figs. 25 end 30. Stereo- 
ghotogrophs -ere teken a* the seets end plumgere 
kem velves U-1 ond U-23 (epecimems Fil. F12. 
$4, and 05).* As shoem im Figs. 27 end 28, 
mhere -ere dusk duposits om the Stellite seut 
end plumngwr twom volve U-1. The Stellite plunge 
kvem velve U-23 =es ecowved, as she- in Fig- 
29, Na nect ei veive U-23 ia sho-m im Fig-

may tea seem a the -eld jumction, ond there 
ere sverel voids in the weld araa. A sectiom 
krom a serpemtine bend la a fuel vbe in she
cemter of the l IUMI. specimen 

in Figs. 32 end 3. There —• < 
formation on the well te •

R7, is sho-m
bsuk

ion mes met

• void 
depth 

aflorm.
Som ponts of the -all shewed deepe and more 
demse peretatioe thom ethere. The wear =oll 

ef the serpemtine bend, -hich mes im comtect
dtebee mess

tremsfer deposit (Fig- 34) im odditiem te some
sebsu void »IH. The mpesi hod

mum ehickmesa af

o

Metallegrephic ememinations mere completed ef 
specimens R3, R7, RB, F5, F9, emd W-* Specimen 

R8, a sectiom fvom th pressu• shell well, im- 
eludin • -eld. is sho-n in Fig- II. A crock

I
Spor R3, which -os else teken from • 

bend at a fuel tube m the cumter

AME - Lene 120 «emer Surfire

197,

el the cere, elso sh-ed som subsuface void 

fommoniom; ho-ever, the density ond depth ef 

penetretion -ere not so greet os fee upecimen 

R7. The weos of atteck aw localized, ond 
some aw ol the waH shomed me atah, es 
mey tea seun Mi Figa. 35 end 36. Na deposit

•A 
MV7.

smiler t thet foumd en
em the entenier well.

*7 wos neted

. -

*
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IbIbIB*. elecwicel suleniem, rebbe, end oil.

A

fuele A
0B the ARE 
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The 
foce

The
-ere 
-ere

A
e-emined Ml 
fend BB be
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dy leektighe.

veids te B depth el 4 mla, es she-m IB Figa.

vele seeta -=e fmud tebeim pee e 
es B resuh el di end filings Be -we d

The 
ditiom 
ancd

Ss F9, -hich -es tehem krem
dimg the d
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baud Mi«l «B B V-l-- m-

welve U-23, -es else cest • epe=y MB ib. Mb 
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PUEL pumP P nussunu TRAMSaTrERS® 

The mein end stendby fuel pumo pross 
anaminers (PXT-6 and PxT-7 were enomi

for celibe 
and mech 

4

were probebly du to one e more of sevzrel 
peteniel leoks wroumd the fuel pump.

SCALE pnom MAIM WOWM pump
Am onalysis’e scole

wes in’emcellent condition, but the moin pump
umit * Mb because ef b failue ef the 

MB « —diophrogm, os shoun 
in Fig- 43. Replocemem ol the diephregm showed 
the umit te be bAmi BIBB undomoged. The npted
diophrogm wee met the souce el the initiel 
fission-ges leek in the ARE, ingsmuch BB severel 
checks ef the unit et the time the heat ezchenger 
pils were closed indicoted that the diophrogm 
wos sotisfoctery- to is believed, however, the 
the subsequem ruptme of the diophrogm wee 

fe emrce of Am lesk thet developed efter shu- 
do-n el Am h-l system. As steted obove, the 
fission-gos leoks thar ecinted prior to AhMAewa

Ml 
O 
F.

Ce

Q-mmiy (-*%) 

aua
UI 
220 
KM 
Ml
KA 
Ba

*

The silicon found in the scole is believed *•

be from • residue of the "‘Conkiene" d

M, L Repe Me. MM.

(4

* INCHES
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ACTIVATOM AMALTSES •» SODIum 
Svsrem samPues

ef the vencter r2 very much below th leve! 
empected if Xe‘33 MM efficienely vuteined."2

Two el pipe

activity efter e decey Maa el 206 dors, by usimg

Altar shund 

fuel, peelis 

Ma Mbaaat
* d that

Atta

rey epectverm 
d inTeble2.

1. The

DupoSTOM oP F1$9M-PnoDucT
ACTIVITr’I

N ehek

ef the 9

During A

In 
12

livity of the dump venk wes fow below 
d level. 14 Therelere seveval nomoles

Mm Ha the AM efter ahud

deten 
ined

when A

pit wes

which is

a MM specwometer. The 
mified wes Am M Ru‘”, 

rized by • 0.50Mev gemmo cey

end • O Am helf Mb. Chemicel tests baaaf 
Met this meteriel wes webebly em Me mdside 

ef Ma pipe.

veeled by their en er their d 
dietion. H wes elno Maar i

Gemm specwemety showed Ru°03, Ru" 

Ze"4b"3 aa Am enly idemifiebie octi 
The follewing disimeegetion emtes were eh 
at 62 deys aftes ehudeun of Ma ARE i

9

el e 44
Peee- i
», mma.

Ma. man. w. mi 
wete • aba AMU

• by •a T. MM
T, Pee • <

Ru"3 (13*03*10" di~/min/em” . 
z,•sn•s1.3 • 0.2 - vo•.mimema .
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3

A

D ef Semple Aemv*y

pe mte oe em" «* Ma

MD-- seetiem at 2 
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1

umseregeted fiasien produeta at thee ago to 

R,*3/2,*-• - M .

when a velue 10 -es fuund. It is elew that 
some "‘plating" of rhenium onte At wolls of 

O
fuel on essemtially in eg wih the volues
obnained i amoll somples winh a "cuie pie.""

ch dys
ARE fuel veken os liquid from the dume tem O1 
followed ehwough she period from 31 to B1 doys

chemicol results ON given in Teble 3.
The
The

wmre A

• The tetel ectiily et tbe 
d wih the large ion chember

yees el ARE Fwel

« D 0.
©

BelmeAnEgh
Pe--Oveetum* Dum Temh
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