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P_0D_T!ON TEST _U_ 10_.519-_. o_
RATS_NG PERNI3SIB.LxQ..,_. WATER TEMPERATURES

OF _ TUBESAT C PILE <e_

OB/_T[_ ,o,

The objectiveof this produationtest i8 I;osimulatevith a for tubes operationof
the old piles with small water annulusat pover levels in the range of 800 . 950 MW.

o This is to be accomplishedby instillingprocess tubes, sit,he sin used in the B, D,
DRp F, and H,P_Ies, in the experimentalarea of 0 Pile as defined in PT-IOS-533-A,.
SupplementA_A/. These tubeo will be located ge that power rates of 595 - 675 kw/
tube will be encountered. The7 will be eooled by water flowing at about 30 gPm and
being heated through temperaturerises of 75 %0 85 C, leading to out]_% water tempera-
tures in %he range of 95 to 105 C when the river water tempsraturethis 8_=mer is
20 C. By locating %hose tubes lcr In the pile 'to' increase%0 about 123 ¢ the tempera-
tureat which boiling is enoo_tered in the rear erossheader,the range of pane]lit

• trip Attings need be reduced only %o about 45 lbo/oqoin.%0 detect changes in water
flow prior %o encounteringboiling.

SAO;8A.D:UST nCA0.
Increased productioncan be obtainedin several differentva_, but the lowest cost
method is through the use of higher exit va%sr temperatures. Production gains that
could be obtained vould ascent be approximately6 per cent per pile for every 5 0
increase in outlet wate_ temperaturein the range of 90 0 %0 105 C. Zr, as a result
of data obtained from thio test, I% will be possible to operate the piles at 105 C

exit va%sr temperature,t_ls Would result in en 18 Pe_oOent inereasein power levels.
The present eorroolonlimit establishedwith Yerritloodiehro_ate-freewate_ nov
prevents operating at exit va%sr temperaturesabove 90 C. The eo_ling voter at _. c
Pile, alum treated va%sr containing2 ppm diahromatep hag been f6_md to give lowr
corrosionrates. Therefore,higher exAt _ater tesq_era_uresappear to be Sue%ifled
at those piles using this type of va%sr. •

There are tvo methods whereby probetype in-piledata on corrosion_f alumin_
Jacketed slugs can be obtainedat temperatureshigher than new authori_ed. One
method is to _perate a completepile on _ produetion test arenahigher exit water
temperature.-While this method will give the desired data_ the risk i8 present o_
damaging a great number of slugs and process tubes should uuforeseencomplications
result from higher temperatures. In order be minimize thio risk, a full pile test
should be run in a otepwise=_nner by raising the outlet va%sr temperaturea small
increment at a time.

The second method is to operate only a few t_,be,in • pile at increasedtemperatures
in a region of corTespondinglyhigh flux. T_As type of test permits the evaluation
of _ outlet t©mperaturesei,mltaneously,in the came period of time that a full
pile test would perut% the ova_ation oF only one tempera%_u-e. Ths desired data
could be obtained from • relatively for tubes, end the risk of damaging a pile
during the test is practicallyall,lusted. ,

(I) Brugge, R. 0._ "PT-IOS-533-A,SupplementA, Local OontrolledIncreases in C
Pile T_be Po_rs e, _g-27540,March 27, 1953. o
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The estimated shutdown time of thirty-sixhours required to replace process tubes
would result in a loss c_ 1,350 NdD of production _t present 0 Pile power level. If
only 6 per cent, one-third ,f the possible 18 per cent productiongain, can be
realized at each of the five other_lles as a result of this tes+.,then this loss in
productioncan be recovered in 7-1/2 da_raof operating time at the higher power levels
made possibleby this test.

sc_u_

S_J_I This test is to start on the first shutdown after approval of _he test
authorisation.

,Q

_e RM_I This test will continueuntil the desired data are obtained--approxi-
mate_ eight months.

A_AI 100-C. a_

_iiA_t Extra shutdown time is warranted in view of t_e gains iu production
that _ be experiencedas a result of the da_a obtained form this
te6. @

_e_
e

CostCode z z_au_-5_v?O-253.14.

Ret_t A mall reactivity gain will be ex_erience_as a result of the
smaller annulus,but this value is negllgi_le.

@' ,e
Plant Utilities and Main_n_c_! Approxlma_elF 180 man hours of which 130 will

be roqltiFeddu._ng sh_tdo1_A.,

Shutdown _Ime_ Eighteen hours &_r_ £irst ehu_lown ,,,t'_,,',"_p_val _ this
_eat to remove ni_e C type process tubes and install nine H
t_ process tubes will be required. Special chargir_ and

, plck-up of dichaz_ metal will be required on subsequentshun-
downs. This is estimated as I/2 hour per tube. An additional
eighteen hours will be required to replace the H type tubes with
C type tubes,O

J

I _evator T_me, Same as above. @ @

pESc_rr_ DS_AnS ' •

During the first shutdo_a at C Pile after approval of this test authori_a_i_n,nine

- tubes in the experimentalarea as deflne_einPT-IOS-533-A,Su_lement A(1), trillbedischarged and the tubes replaced with nlne R_tT_e process tubes. _h.ee o_ the nine
tubes will operate at sa outlet _ater temperaturee_ g_ 0, three at I00 O, and three
at 105 0. The 0.318 inch orifice will be replacedwith orifices of appropriatesi_e
to give the desired outlet _ater temperaturesat a Flow rate of approximately30 gpm.
It will be necessary to reduce the range of panelllt trip settings on these tubes to

:,.to
(I) Loc. Cit. ' •
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The rear face thermocouples of these tubes will be connected to a temperature recorder
located in the control room.

The nine tubes will be charged with numbered, welghed, and measured four inch uranium
pieces. A st4mdard rear dummy,'pattern will be used. Veight loss and dimensional

changes will be determined on the discharged sl_gs by post-exposure weighings and
:easuremmnts. Tlsual examination will be made of the discharged slugs to determine if
any localized attack has taken place.

One tube operating at each of the three temperatures will be discharged after receiv-
ing 400 _gD/T exposure. _f data obtained fl_mathese tubes show corrosion is not

excessive, the slugs remaining in the tubes _nxlerthis test will be _radiated to
their i_ exposure.

@ The tubes discharged after 400 _/T exposure will be reloadg_ with wQighed and
n,_mberedpieces as in the previous loading. Of t_ae tutus that are allow_ to mach

600 MWD/T exposure, one at each'o_ the three temperatures will be reloaded with
weighed and numbered pieces. The_aaining tubes will be removed from the pile for

examination and replaced with a type process tubes. When the second charges of
• weighed slugs in the old type tubes are discharg_ the tubes will be removed from the

pile and replaced with C type process tubes.

If the allowable power output per tube at C Pile la changed then the necessary changes
of orifice sizes, panelllt gauge ranges and trip settings will be made of the tubes

used in this test, or the slugs in the tubes will be discharged at_he first shutdown
prior t,o or i_nnediatel7after the power change. "

x.sTRUc o.s

."_.r_r-_pt'_edslu_ rate _ l_¢r_a_, at the higher operating temperatures of the ni_,e
tubes used in this test! however, this increase ie met expected to be inordinate.

e Predi6ted neutron leakage due to the enlarged gap between the process tube and gun-
barrel will not create a hazardous condition.

SPECIALEUIPET

A temperature recorder to be furnished by Technical personnel will be located in _he
control room to monitor temperatures of the tu_es used in this test.@

Nine process tubes of the size used in B, D, DR, F, an_.H Piles will be provided. _,
The special front nozzle orifices needed for these tubes will be supplied. _

0 @

Weighed, measured, and numbered, four inch uranium =l_s will be _ppplied.
@

The adjustments to the panellit gauge ranges and trip settings as specified by _eat
Transfer Sub-Unlt will be made by Fanufaeturing personnel.

@
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DATA DESIRED

I. Temperature data will be taken continuouslywith the temperature recorder
supplied for this purpose.

@
2. Flow rates will be calmLlated from daily panellit readings which are routinely

reccrded_

3o Exposure data will be obtained _om Production Scheduling_

4o A record of weights, dimensions, and visual inspection will be kept by Pile Fuels
personnel.

@

Reactor Section . O _)

The Reactor Section will be responsible for _Ii scheduling, charge and discharge
operations, the operational safety_ preduction continuity of the pile, and for the
collection of data on the tubes operating under this production test. Requested
operatlcnal data will be forwarded to the Technical Section.

@
T_chnlcalSection 0

@
Mo Lewis and S. Goldsmith, Pile Coolant Studies Sub-UrLit,will be responsible for the
technical aspects of pile irradiation, analysis of all data, and issuance of the
fina_report. R. A. Rohrbacher, Fuel _ami_ation Sub-Unit will be responsible for
ex_ations and measurements of the slugs _sed in this test.

@ _O' .

.... X SUB-SECTIO.
ENGINEERING DEPARTMENT

S GoldsmithImo
0

• <_, •

0

o o

0

0 0
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The following is a list of limits that may be affected by thim test:

I. Corrosig_ - This is the limit to be exceeded by operating three tubes at 95 C,
three tubes at I00 C_ and three tubes at 105 C outlet water tempera-
tures. Pile power level will not be limited by this test unless the
outlet water temperature of any tube in the test exceeds IIO C.

2. Graphite.Temperature- This test is to be conducted in the experimental area
covered by PT_IO5-533-A, Supplement A, _here a 430 C
graphite tem_rature is authorized. The increase in
graphite temperaturebecause of the smaller tube in the
graphite channel will not be significant.

3. End Ca_ Tem_eratu_is,- The limit imposed by end cap temperaturesw_l be exceeded
if necessary. '

4. Slu_ Cgrq.Temperatures - Th_'slug cor_temperatures will be well below the tem-
0 - perature auth_6rized.

5. Tube Powers - The tube powers will not be changed by this test.

6. _ - The panellit trip settings will prevent exceeding this limit. 0

i,O,

o

(Q)

,0 cO.,,
0 '0' '
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}_agerp Pile Teohnology Sub-Section

• • .",+'

_ _ J.H. Warren +'
Production Superintendent, Operations Sub-Section

0 Reactor Seotion 0

,, 0

Superintendent,Process Sub-Section ...

ReactoroSeotto nE. P. Eee

+ o_ . _ _0. H. Oreager
" "' - _ Manager, Teehnolog7
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_/_/_"'__ _ C.N. Gross_
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