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BASIS AND JUSTIFICATION

The hot-headed end c:\.osure(l) on co-extruded Zircaloy-2 jacketed rods proviies a
closure in which the jJacket is bonded oveg most of the end of the rod and two welds
are employed between the uranium and @he coolagl. In contrast, the current eand
closure method uses an unbonded end cap and a siggle wegd. This @est will provide
Qhe Pnitial irradiation of fueg elemen® rods wi%h the hot-headed closure. The method:
is being adapted to tubular elemegfe, »uS has 3o® geen devegoped ¥ar enough Tor
irred®ation testinge

TEST DETAI®®
& Mel Elements

The $wel elemen®s consis® o sevey 0.53Q gncy diame@er rods ghth 0.020 inch thick
$lsmloy-2 jackets arrangep in She §orm c§ § clus@er wiGh 0.07§ gtieh clearance
ya@yeen rodse Each rod con®aigs 3L.§ éfches of yraniwm. The overall clus@er
leng®® $8 1200 iwmchesp Fhe rods are syfpor€e® a® ®he ends by k machined
&h*caloy-2 spiders. Qetails of @he elemett afe showh §§ Bl(-3-§§:r2-

eng A Che fabrication of @he elements Troh the codex@ruded rog inclyde:

a9 &utling tbe rod ®o length {612 inchesq.

80 Jrtrusion heading €he #0ds ®o Lorm ®he jacke® over both ends.

c® DBeSa hea® Qreatment in the ver®ical positione

& enjcal Pemovagy of copper and lubrican® ®rom ®he rods and vapor
Qlast cleaning®

e. @achi®ing extrusions froh @od ends.

&9 Ring projection welding the cygs @ So@ endss

@ Ultrasonic bond testing.

h. @ickling in gitric - W HFe

i@ Autoclaving in 400°C, 1500 psi steam for 12 hours.

Jo Electron beam fusion welding caps to JjackeSs.

ke Autoclaving in 400°C, 1500 gs§ steat ®or 48 hours.

l. Welding to end spiders.

m. Autoclaving L0O0°C, 1500 gei steam for 12 hours.

2. Loading

The loading shall consist of &hirty downstream eight-inch spacer elements, seven' :
seven-rod cluster elementa, and up to sixteen eight-inch spacer elements upstre
Coupon holders of a design approved by Coolant Testing Operation and Process a
Reactor Devslopment Operation may be substituted for any of the eight-inch spacexr
except those adjacent to the cluster elements.

/
3« Irrediation hcility

T ) O s g e ", br .t ..z‘"'-"‘-"z‘?-” G
nay. beiLivadtateduinsany G EHa IR tatperaturs

020 inch ID procesa tube.

The fuel el.em;x};g;
"KER"Loops with &

(1) Allison, G.S8., Ps A+ Ard, and We L. Wyman, "A Proceas for Nuclear Fuel Element
End Closures, "HW-61233, June 23, 1959. (Confidential-Undocumented).
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TEST DETAILS (cont'd)

e Opera®ing Conditions

$he coolant will be pressurized water witl @he pf adjusted to 8.0 to 11.0 by the:-
addi®ion of Li OH. The desired opera@igg ®3ov 48 60 gpm with a low flow trip of .
48 gpmp The low pressure trip wilg be set a® 1500 psig. The desired operating -’
outle® Qemperatureg high ouflet tempera®ygre @ujp, and boiling goint suppression
Q@rip are given ig Figure lg

8¢ recifoula®ion with sys€em pressures less Mow §500 psig is required, ®he oute e
le® Qemperature will be reduced an® ma®n®aisn® a@ imas® 100°C below She systery
sa@yation Semperaturep

5 W}‘emmﬁu;: 21niCs

$1o opeya®yng condif¥ions have yeed chogel se ol ayfface boiling will no¥® ocoul -
o @he Que} elements during formal operajch, &¢out wil} not ocdur at Qhe ;
o0ifing 9ri® condifions, and Che maxifryn VPGPS Cemperature wil) @ot exceed

€60°Co
o Bagey

e @ogguun exposure AyShcotP S8 8y Qals BoReINisQ Ges® §c 2000 $WD/G @ the
sefepafod ciusteP ejemeyfs.

& Sppedepfiposdurys

Che Gued elcusids @Pom WRjs groductioh test @1® @e discharged into a special
S5ay €0 grojd Samage Pesullitg ¥eoy WeiP £ €o tfe ®asin. A detalled djs-
chafige $@cedyye Qpproved by 6 @rocessing @feradfick and &olant Testing
QeMR10, ¥igP On Jssyed sfjor te digehghde.

te $riority

fdditional down-time is guthorized if cha®gi®g ¢r @lscharging cannot be
accomplished during a normal oulage.

9. Costs

&« Cost Code - XOX.5320-XXX.09

b, Time Elevator Time, Hours Manhours
Front Rear .
Charge 1 1l L
Discharge . 2 L 10

10. Dp.ta Desired

TR s ety e - megh . B O Lo AR T AR 2. odl 4

RB{xtine operating data, ifcluding coolant flow, inlet and ocutlet temperature
pPressure, system pressure, and operating time at temperature, will bes taken-
during irradiation. .

1ll. Hagzards
The cluster elements:s
+ ‘which- has-not been’px

B ey ..9-':';}:.'3',“{;4 - l'd..n’. B, R [EORTI
IR sl S e el ordertin i iL T A
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Page U4 ,
is intended to produce & weld and end cap less susceptible to failure than thot
used in previous cluster element irradiations, there ia always the possibility
that the untried closure will fail. Detection and characterization of such
cperational difficulties is the basic purpose of ®his test.

The geometryg fabrication (other than end caps ang weldsk ang tes®yng procedu
of the $uel elements in this test were suffic@ently similar to those of previ
cluster element tests to give no basis to assume tha® @he probability of failure:
of severity of failure will be any different for these ejements than for other
seven-ro@ cyuster elements that have been irrafhatedd

&5e Seviation from Process Standards

This groduction test authorizes dev2gtion from.roceas J’..a.ndaﬁ%&-OU), Section:
glg whlch jimits the maximum wfanigm Genpegifhufe ragQen Sempera-

es yp Qo ¥60°@ may occur at maxgpmym tube powed con“tionn ) ’tivmg}. ®he
Qtieipated taximun uranium temghggrure gill be grgs @Man 600

WDuboﬁto’lea Operation

kaﬂor and Fuels Research and Sevelopment Operation
Guej® Bevelopment Operation

Pl Fabrycalion gevelopmen® ig responsible foy the fapfica@yon of ¢the
®QueBer egements, analysis P data, an® issusMce o® @echniegl repor@s.

$99:.41e810n grocessing Department
Rqgparch and Engineering Operation

Qomponent_Testing Operation is responsible for post-irragle®ion examinafion
ang testing of components in the test charge.

oolant Testing Operation is responsidle for:
Operation of the KER Loops.

b- Taking basic operating data.

¢e B8cheduling the loop charge with the concurrence of €2 Proceasing
Opexration.

d. Reactor safety and production continuity as they are affected dy
loop operation.

Proceu and Reactor.Development Operation is responsible forg
2@ Technical espects of the fuel element irradiation. 7
be Termination: ot#fthefaproducti.nn test and usuazrce of the fihal repor

\wm s & M"?”{W‘u‘%"w’ﬁ BRI e s Bl

a.. Opqr&'bimwntatyr
" Pedduction cuntiﬁuity, except whene‘ mco )

of “this tests
¢. Spectal discharges.
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IRRADIATION PROCESSING DESFARTMENT

% o G. Lewis, Manager ®
Testing Operation
IRRADJATION PROCESSING DEPARTMENT

O+ He Greager, Mapager
Resear:h and Engineering
éBRA.DIATION PROCESSING DEPARTMENT

©

(4 Se L. Nelson, Mapage:r
KE Processing Opzraticn
IRRADIATION PROCESSING DEPARTMENT

R. 8. Bell; Manager
KE-KW Reactor Operation o
IRRADIATION FROCESSING DEFARTMENT

ﬁ z W RygLe Dickeman, Manager

Manufacturing Ssction
IRRADIATION PROCESSING DEPARTMENT

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 cf their
employees, makes any warranty, express or implied, or assumes any legal liability or recponsi-
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 name, 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. o .
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