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' DECLASSIFIED
B Bi-59756

DESIGN OF PRODUCTION TEST IP-247-A-8 FP, IRRADIATION
OF 1.F7% ENRICHED SEL¥F-SUPPORTED I & E %ﬁ: ELEMERTS,
IN Rfifﬁgﬁ PROCESS TUBES

INTRODUCTION

To evaluate the self-supported fuel element concept, tests are underway to determine
the performance of collapsible bridge-rail supported fuel elements in ribless process
tubes under present reactor conditions at B Reactor. It appears expedient, however,
to extend this evaluation to future operating conditions in order to establish the
relative feasibility of conversion to self-supported fuel elements in ribless tubes in
all present reactors. Utilization of 1.47% U-235 enrichment will provide fuel element
powers comparable to those attainable under proposed future conditions. Since I & E
fuel elements of this enrichament have previously attained exposures in excess of 2000
MWD/T at specific powers averaging 75 KW/ft in C Reactorl, this test will specifically
evaluate the feasibility of the self-supported fuel element concept. The purpose of
this report is to present the design of a test to fabricate and evaluate self-supported

fuel elements under conditions of comparable severity to those expected for future
loadings of this geometry.

OBJECTIVE

The objective of this test i@ o evaluate ®e resgstance of projec®ion fued elements to
jacket corrosion at high specific power.

TEST SUMMARY

Four columns of 1.47 per cent U-235 self-supported I & E elements in the ribless tube
demonstration facility and four. colunns of 1.47 per cent U-235 I & E fuel elements in
ribbed tubes will be irradiated in B Reactor to a goal sufficient to demonstrate
significant lmprovement of mnerformance of self-sunnorted fuel elements over standard
I & E fuel elements, or until two ruptures occur in each type. .

®

BASIS

®
Preliminary testing2:3 of both solid and OIIN I & E self-supported fuel elements in the
ribless tube facility in 105-B has indicated that the concept of a self-supported fuel
element in a ribless process tube is feasible under current operuting conditions.
Specifically, it has shown that the bridge-rail supports are adequate, do noteseverely
obstruct flow channels, and do not of Lhemselves create Aan area of ravid corrosion.
Nine columns of solid self-supported ani sixt8en of I & E self-supported fuel elements.
have been discharged to date without evidence of exce..ive localized rapid corrosion.
In sumnary, nothing has been found as yet to indicate that the self-supported fuel
element will not prevent misalignment and associated Jacket corrcsion ruptures.

L]
1. HW-G3078 C, "Producztion Test IP-1-A-73 MT, Evaluation of I & E Slugs Operating at
High Specific Powers", F. W. vun Wormer, 9-13-56, Secret.

HW-50991 A, "Production Test [P-Cl-A, Evaluation of Slugs Having Projection for
Use in Ribless®TuBes", R. E. Hall, 3- 12- 58, Secret.

2.

*
P HW-50931 B, "Supplement A to ProddétiOn Test [P-84-A, Evaluation of Slugs Having
Projections For Use in Ribless Tubes", R. E. Hall, Y-29-58, Secret.
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DECLASSI

Prior to removal of the ribless process tubes from B Reactor, it is desirable to evnlunto »
seif-supported I & E fuel elements under future reactor operating conditions. It is Rz
necessary that this pilot test loading be accomplished on as rapid a schedule as possible ;i

in order that this program may be adequately integrated with the zirconium tube replace- -'~ :
ment schedule for which tubes are currently being procured. kr
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The method chosen to pilot these conditions involves the use of enriched (1.4L7% U-235)
fuel elements to attain high specific power, oversize fuel elements to attain high annulas

coolant temperatures with respect to the interior coolant channel and short charging to :f
control the maximum corrosion rate. '55
FABRICATION OF TEST MATERIAL 1
le Components for Self-supported Elements ;

@) Cans and spires - Can and spife components shall be X-8001 alloy aluminum of the %

CIIN (14460" x 0.375") dimensior reduced in length to fit a
? inch length core. Canned fuel dimensions shall be 1.460" x
0.375" x TebLO". Designation of components to be cut down D-2.

s
7478

3) Sores o ®ores will be seven-inch length, enriched (1.47% U-235) uranium . i
& &E (1.370" OD x 0.481 ID) and shall meet all quality re- .‘,
® quirements for cores used for IP-JrA-T3 e 88 well as cur- .:,
rent fuel standards. &
‘o
Q‘ Sugrarets - The b§idge-rail supports shall be the same type used previ-
_ ously- except that the height shall be reduced to retain the %
> effective rib outside diameter of 1.600", Eight ribs shall “?‘
be attached, four to each end at 9Q° spacing, using spot weld- rU
ing techniques. ®
. ® %
2¢ Components for Comparison Standards 13
a‘ Cans and spires - Cun and spire components shall be X-800l1 alloy aluminum of os
the OIIN (1.445" x 0@310") dimensions reduced in length to
fit a 7 inch length can. Canned fuel dimensions shall be e
1.4U4s" x 0¥310" x 7.640". Designation of components to be hH
cut down 0-2. a
) ® cCores @ Cores will be seven-inch length, enriched (1.47% U-235)
® wraniun I & E (1.356" OD x 0.416" ID) and shall meet all
@ quality requirements for cores used for IP-1-A-T3-MT, as i
well as current fuel standards. N
® ® C) h‘r
3. Assembly L
All fuel elements sha.ll be fabtricated by the § Process (Lead Dip Process for Heat L
Treated Uranium, HW-47029). .,
L. HW-L3078 A, "Design of Production Test IP-1-A- 73-MT, Evaluation of I & E Slugs "j
Operating at High Specific Powers", We Ce Riley and F. W. Van Wormer, 5-16.56, be
&Cntc - ° [ 7 & '.
“) a7
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TESTING .
Pre-Irradiation Testingeand Measurements ®

o TERLigSIep

Rev:
BW-59756 A Bew.
Quality of Material §

All standard quality control measures will be applied in fabrication of fuel
elements.

Quantity of Material

A total of 10k acceptable self-supported fuel elements and 104 acceptable standard
control fuel elements is required for this test.

de Measurement of length, ID and OD 1/2 inch from each end and in the center, and

warp is required for each test fuel element. Weight of all tes® fuel elements is
required,

2¢ Identity and position of measured fuel elements will be recorded by a series and

position number stamped on the base of each element.

IRRADIATION TEST .

.
POST IRRADIATION EXAMINATION

TEST AUDIT " .

Four columns of 20 pieces each of self-supported fuel elenents will be charged in
the ribless process channels and four columns of 20 pieces each of comparison
controls will be charged in order in ribbed process channels in 3 Reactor. Exposure
goal will be based on the demonstration of a significant izprovement of performance
over standard elements or until one rupture is sustained, at which time the test
will be discharged.

®
All fuel elements irradiated as part of this test shall be visually examined and
weaseled; and shall have weight losses, diameter growth and wvarp recorded. Ribs
shall then be removed from a few selected elements for non-destructive can-wall
thickness determination. Selected elements may be examined iestructively in the
radiometallurgical laborator*) if desireds

Notebook HW-U9756 is @o be used to record all data pertaining to this test. Any

unusual incidents, whether or not they seem important at the time, are to be

recorded in the notebook. The Appendix to this report contains a list of items
be used as a guide for preparation of the notebook.
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TEST LIMITATIONS OR HAZARDS

Prcemtionl for handling and storage of the unirradiated enriched uranium for
this test are outlined in specification NSh.0 in HW-47013°.

Relctor Rels Proceaa Engineering
Process and Reactor Development Enginee.ing Section

Irradiation Processing Departmeant Fuels Preparation Department
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. APPENDIR .

DATA TO BE RECORDED IN PRODUCTION TEST NCYI'EBogs

. > E

3. Fuel Element Gose . “e . 4

. &

A. 2ot Number . B
D. DReat Treatmeat * )
de Technique . ¢ :
2, Form of matepial when treated &
. 3¢ Attendane conditions . ‘:
¢ “.f‘?Y
C. Finished Dimensicns (Pre-assendly) .
D, Properties ) *
d. Orientation daty ' * :
2. 7Tensile data * . o
3¢ Othes significant propesties . >
: . af
8. Precessenbly ¢peatment (inciuding iaspection) zf
r's s
I3. Cea ot Jumber 1
323e 4ssexdly Pracess “E

. §
+ 4 Process Ysed o ’é
+B. Brief Explanation of Pgacess 3
* ®s Attendant Conditions o ° ° ﬁ’%‘
€ -3
SV, Rost Assenbly Treatmept ° é;
" As Protective Goating * . : ff'i'
8, Autoclaving . ® . %
C. Other Treatment . -
®s Mepection . é
« Yo Pie-Irradiation Zxaminstion * .
. ® ° .I'_-:.:
A, Dimensions . ° .';'.
Q. ¥erp . * . 4
® ° [ ~;“>
* o. .. ¢ ¢ hd . . . . . "%2
[ . : * ® )
. . . ® [ ] ° ol
e o - fii
° ° o ° ° 5
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® ° °
VI. Irradiation ° o
(]
A. Coolant Temperature ° .
[ ]
1. Inlet o . *
2. Outlet .
[}
B. Panellit and Crossheader Pressures
C. Number of Shutdowns (Controlled and ScPam),
D. Other
° [ ]
VII. Post Irradiation Examination o . *
[ ] [ ]
A. Visual ’ * .
B. Warp (And Other Profilometer datg) o :
C. Fracture Data =
D. Other ° :

VIII. Log. Running account with date weecofding ¢the pgogress of the PP, unusuwal imciden®s
(such as a slight change in process during assembly), and otber Qevigtions whethe?®
or not they seem pertinent at the @ime of accuremnce. o . 5
o %5
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