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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, make any warranty, express or 
implied, or assumes any legal liability or responsibility 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. Reference herein to any specific commercial 
product, process, or service by trade name, trademark, 
manufacturer, or otherwise does not necessarily constitute 
or imply its endorsement, recommendation, 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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The obje=%i.;e this pmuiuctlaa test is to -sure the coolant temperature 
in the &cera,a& and exte,r;ral fLow channels of a column of seven-rod cluster 
elements =a cie*%emine the azncnt of f l o w  ;nixing that occurs &tween channels. 

SQht Z k N o y - 2  jacketed = t W  uranium sem-rod cluster dements lnatru- 
m t e d  to -re f l o w  chsmzel temperatures =ill be ir-iated to determine 
the annum of ~IQW mixing bcw-en channels. 

Off-site ecper2zental word1) bas shown that little coolaat aLxing occurs betveen 
the flow cbsmels in a close-packed cluster element. 
of the seven-& cluster eLearents irradiated in this production test should 
receive kl$ of the power merated by the elements, and 1% of the total nov, 
,provided no cojlsnt mix- OCCUTS between the channels. 
heat-fkw spUt, the bulk outlet temperature fs severely restricted by the 
high l o c a  rater teatperatuce fn the inner c-eLs. By  neasuring the coolant 
tunperetczz in +&e inner am2 o&er f low chsmels, the ac- asount of inter- 
-)mnnel 
tlon ttsk des- arid as s bsse for evaluathg 
sqiprt: in promowry L 2 t  m i x i n g .  

T E s T D m u I s  

The imer f l o w  channels 

With such an Unbalmced 

zztxing c9p be calculsted. This infonrmtlon is needed ior produc- 
effectlvcatss of a wire-vrsp 
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perature durlng normal opera i n; the fuel elements w i l l  not burn out at 
the limiting t r i p  conditions b? , and bulkboi l ing  will 
tube. The nmi3aum uranium temperature, as calculated, 
i joo"~ at limit- trip conditions. 

not occur in the 
shouid not exceed 

Exposure 

The maximum -sure authorized for the fuel elements i n  this production 
t e s t  is JW MWD/T. I t  is not pLanned to leave this test  in the reactor 
more than one or tbo operating periods, bwever, since the desired data 
can be obtained during two weeks of equllibrfum operation. 

Special Procedures 

The fuel elements and themcouple train will be charged f r o m  the rear face 
w i t h  the elements aad themcouple dutlplly aligned by the positioning pin6 
gn the ehments. 
XE Pmaossixq QpezaWm and CmUnt Testing Operation, which are similar 
ta %hose ueed vith previous thmnocouple loadings i o  the KER Uops will 
be prov.ided prior to charging. 

Detailed charge and diechsrGe procedures, approved by 

04/20/1994 



. 

taken during irradiation. 
will be continously recorded. 

T-eratwes from the in-reactor themcouple s 

11. Hazards 

Failure of the cluster elements is improbable. 
of the Zircaloy-2 jackets, the high operating temperature, and the ex- 
tended surface geometry should preclude either a jacket or a core failure. 
If a failure should occur, there is sufficient volume in the coolant 
channel to accommodate the uranium-water reaction products from a failure 
without process tube splitting. 

The corrosion resistance 

Hsniord Iaboratories Operation 

Reactor and Fuels Research and Develomment meration 

Fuels Development Operation 

Fuels Design is responsible for the fabrication of the cluster 
elements, analysis of data, and issuance of technical reports. 

Reactor Engineering Development Operation 

Coolant Systems Develogment Operation has engineering reapansi- 
bi l i ty  for assenibly, installation, and functional checking of 
the thenaooouple train, analysis of data, and issuance of technical 
reports. 

IzTedls.tion Processing Department f 

Research snb Engineering Operatton 

Component Testing OperatLan 2s responsible for post-irradiation exam- 
ination and.test%ng e r i  c-nents ia the test charge. 
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KE-iCW Reactor Operation 

KE Processing Operation I s  responsible for: 

a. Operational safety. 
b. Prcduction continuity, except where inconsistent with the 

provisions of this test .  

WK K.rat%er :d@n 

Reactor Fuels Operation 
Process & Reactor Development Operation 
IRRADIA!PIOM PROCESSJIG DEPARTMENT 
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R. L. Dickemsn, Manaeer 
Process & Reactor Development Operation 
IRRADIA!I!ION PROCESSING DEPllRrhmT 
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