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INRIBL_ PROCESSTUBES
• _ __ ,, ,

IRTRO_CTI_
iiii . i i .

To bvaluate she 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 at_ainable under proposed future conditions. Sinc,e I & E
fuel elements of this enrich_nen% have previously attained exposures in excess of 2000 ,.
_gD/T at specific powers aver_ing 75 KW/ft in C ReactorI, 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 geotaetry.

OBJECTIVE

The objective of this test i6 %o evaluate 1_e res_ta_ce of mroJec_kon _ue_ elements %o _
Jacket corrosion at high specific power.

TEST SRMARY
,

Four columns of i._7 per cent U-235 self-supported I & E elements in the ribless tube

demonstration facility and four,col_ans of I._7 per cent Uo235 I & E fuel ele,nents in

ribbed tubes vlll be irradiated in B Reactor to a goal sufficient to demonstrate ::
significant improvement of r_for,nance of self-sunnort_d _I elements over standard
I & E fuel elements, or until two ruptures occur in each type.

@,

@

BASIS -,
°@ _,

Preliminary testlng2,3 of both solid and OlIN I & E self-supported fuel elements in the _
ribless tube facility in IOS-B has indicated that the concept of a self-supported fuel ,:m
element in a ribless process tube Is feasible under current operating conditions.
Specifically, it has shown that _he bridge-ratl _upports are adequate, do no_eseverely
obstruct flow channels, and do not of _he,,,_elvescreate an area of raved corrosion. _:

Nine columns of solid self-supported an,_slxt_en of I & E self-supported fuel ele,nen_, j
have been discharged to date without evidence oi' exce._Ave localized rapid corrosion. ,_
In su_nary, nothing has been found as yet to indicate that the self-supported fuel _!
element will not prevent _,isalign,,entand associated jacket corrosion ruptures.

..,.,. •

I. HW-_3078' C, "Production Test [P-I-A-73 MT, Evaluatlon of I & E Slugs Operating at
Hlgh Specific Powers", F. W. Van Womner, 9-13-56, Secret.

@

2. HW-50991 A, "Production Test IP-_-A, Evaluation of Slugs Having Projection for
Use in Ribles_eTu_es"_ R. E. Rail, B-12-58, Secret.

e

_. HW-50991 B, "Supple,,ent A to Production Test IP-O/_-A,Evaluation of Slugs Having
Projections For Use in Ribless Tubc,a", R. E. Hall, 9-29-58, Secret.
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Prior tO removal of the ribless process tubes from B Reactor, it is desirable to evaluate

self-supported I & E fuel elements under futur_ reactor operating conditions. It is ._
necessary that this pilot test loading be accomplished on as rapid a schedule as possib_:'_
in order that this program may be adequately integrated with the zirconium tube replAcet- -:_j
ment schedule for which tubes are currently being procured. _

The method chosen to pilot these conditions involves the use of enriched (1.47_ U-235) _
fuel elements to attain high specific power, oversize l_el elements to attain high annu/au_,_

m coolant temperatures with respect to the interior coolant channel and short charging to _'_

control the .maximum corrosion rate•

FABRICATION OF TEST _IATERIAL "_I
_'-_
• _

Io Components for Self-supported Elements

I_) Cans and s_6res - Can and spire components shall be X-SO01 alloy alumln_m of the _•,-r

CIIN (le_60" x 0.375") dimension reduced in length to fit a _
inch length core. Canned fuel dimensions shall be 1.460" x

0.375" x 7,_640". Designation of components to be cut down D-2./!i)_,

_ _a _ _res will be seven-lnch length, enriched (1.47_ U-235) uranium .,_

& E, (1.370" OD x 0.481 ID) and shall mee_,all quality re-
• quire.nentsfor cores used for IP-6rA-73 MT_coas well as cur- _;'_

rent fuel standards. ._

e_ _p@_ - The b_idge-rall supports shall be the same type used previ- ":"
ously_ except that the height shall be reduced to retain the .-i;_

• effective rib outside diameter of 1.600,_ Eight ribs shall :"_
be attached, four to each end at 90° spacinga using spot weld- :_

•r,

Ing techniques. _ ..::,

20 Components for Comparison Standards

a_ Cans and spires -Cun and spire components shall be X-8001 alloy aluminum of .-.'_
the OlIN (i._5" x 0_310") dimensions reduced in length to
fit a 7 inch length can. Canned fuel dimensions shall be '_c
i._4_" x 0.3 0 x 7 Designation of components to be _%

_ut down 0-_. ,'_'
,r_

_ Cores _@ Cores will be seven-inch length, enriched (I._T% U-_35) _ii_,
Q) ,_ran_um I & E (1.356" OD x 0._16" ID) and shall meet all .

_e_ _e3 quality requirements for cores used for IP-I-A-73-MT, as '
well as current fuel standards. ,--

'] 3. Assembl_ (_.' ...,'_

All fuel elements shall be fabricated by the _ Process (Lead Dip Process for Heat "_
Treated Uranium, EW- _7029_ • _'_

,e, ,_,+

_, HW-_307_ A, "Design of Production Test IP-I-A-73-MT, Evaluation of I & E SIuKs '.'
. O_eratln_ at HIKh Spe(,iflc Powers", We Ce R_ley and F. W. Van Wormer, 5-16-56, ::

Secret. e, @ . .,"+
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. All standard quality control measures rill be applied An fabrication of fuel
elements.

5e Qgantit_ of Material

A total of i0_ acceptable self-supported fuel elements and i0_ acceptable standard

control fuel elements is required for this test. _

TIISTI_ 0, \_

Pre- Z_rradA&tion Testing.and Measurements •
?

_e Mmasurement of length, ID and OD 1/2 inch from each end an_ in the centerp and _
warp Is required for each test fuel element. Weight of all _es_ fuel elements is _

requirede ._

2e Identity and position of measured fuel elements will be reco._/ed _ a series and .::
position number stamped on the base o_ each element.

ILSaA   , ., ,.,
-._.

Four columns of 20 pieces each of self-supported fuel ele:_e=-s will be charged In ';S

the rlbless process channels and four columns of 20 pieces each of comparison :;__.

controls will be charged in order in ribbed process channels in _ Reactor. Exposure _,
Koll will be based on the demonstration of a significant improvement of performance :_
over standard elements or until one rupture is sustained, a_ vhich time the test
will _ discharged. _

All fuel elements irradiated as par_ of _hls tes_ shall be v'-sually examined and _
weaseled; and shall have weight losses, diameter gcowth and varp recorded. Ribs i ¢

shall then be removed from a few selected elements for non-de._._etive can-wal3 _,

thickness determination. Selected elements may be examined _estructivel_ in the ,,'_
radiometallurgical laborator_ if desired_

.-_

.._

T_STAUDIT ,_ • ,-._

Notebook HW-_97_6 is 'qPobe used to record all data pertainlr_ to this test. Any
untmual incidents, whether or not they seem important at _he _lme, are to be :_
recorded in the notebook. The Appendix to this report conga:ha a list of items _"

6_ ,_ _ be used as a guide for preparation of the notebook. "._
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. DEC ASSIF Do+.,+,
o

VI. Irradiation o o

A. Coolant Temperature o •

I. Inlet o •
2. _tl.et

oo

B. Panellit and Crossheader Pressures '!!

C. R_aber of Shutdowns (Controlled and ScPam),
D. Other

• •

VII. Post Irradiation Examination o • ]
@ • • .t

o A. Visual •

B. Warp (And Other Profilomete_ dat_ o
C. Fracture Data
D. Other o

VIII. Log. Running account with date _eeoPdln8 _he _o6_es8 of _he -_J_ou_us_ l_cl@en_ if'
(such as a slight change in process durins assembly_m a_ otl_e_ @evA_io_s _aethe_ '"
or not they seem pertinent at _he qkne ef eccu)elcto o , ,._
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Centimeter
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