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PRODUCTION TEST NUMB -519-E 23
NG PERM W E
OF SELECTED TURES AT C PILE ®

QBJECTIVE

The objective of this production test is to simulats vith a few tubes operation of
the old piles with small water annulus at pover levels in the range of 800 « 950 MM,

This 43 to be accomplished by installing process tudes, of®the size used in the B, D,
DR, F, and H P*loa, in the experimental area of C Pile as defined in PT-105-533-A,
Supplement A( . These tubes will be located so that power rates of 595 - 675 v/
tube will be encountered. They will be cooled by water flowing at about 30 gpm and
being heated through temperature rises of 75 to 85 C, leading to ocutlst water tempers-
tures in the range of 95 to 105 C when the river water temperature this summer is

20 C, By locating these tubes low in the pile to increase to about 123 C the tempers-
ture at which boiling is encountered in the rear crossheader, the ranga of panellit

trip fAttings need be reduced only to about 45 lbs/sq,.in, to detect changes in water
flow prior to encountering boiling.

BASIS AND JUSTIFICATION

Increased production can be ocbtained in several diffarent ways, but the lowest cost
method is through the use of higher exit water temperatures. Production gains that
could be obtained would amount to approximately 6 per cent per pile for every 5C
increase in ocutlet water temperature in the rangs of 90 C to 105 C, 1If, as a result
of dats cbtained from this test, 1t will be possidble to operate the piles at 105 C
oxit vater temperature, this yould result in an 18 pormgent increase in power levels.

The present corrosion limit established with Ferrifloc dichromate-free water now
prevents operating at exit wvater temperatures above 90 C. The cogling water at C c
Pile, alum treated water containing 2 ppm dichromate, has been fo to give lower
corrosion rates. Therofore, higher exit water temperatures appear to be justified
at those piles using this type of water,

There are two methods wheredby prototype in-pile data on corrosion of aluminum
jacketed slugs can be obtained at temperatures higher than now authorized. Ome
method is to gperate a complete pile on & production test a®a higher exit water
temperature, le this method will give the desired data, the risk is present ofy
damaging a great number of slugs and process tubes should unforeseen complications
result from higher temperatures. In order to minimize this risk, a full pile test

should be run in a stepwise nhnner by raising the outlat water temperature a small
increment at a time,

y
@

The second method is to operate only a few .tuben in a pile at incruased temperatures
in a region of correspondingly high flux., Thdis type of test permits the evaluation
of many outlet tomperatures simultansously, in the same periocd of time that a full
pile test would permit the evaluation of only one tomperature. The desired data
could be obtained from a relatively few tubes, and the risk of damaging a pile
during the test is practically eliminated.

(1) Brugge, R, 0., "PT-105-533-A, Supplement A, Looal Controlled Increases in C
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The eatimated shutdown time of thirty-six hours required to replace process tubes
would result in a loss of 1,350 MID of productiocn at present C Pile power level, If
only 6 per cent, one-third nf the possible 18 per cent production gain, can be
realized at each of the five other piles as a result of this test, then this loss 1n

production can be recovered in 7-1/2 days of operating time at the higher power lavels
made possible by this test,

SQHEDULE ®

Start:t This test is to start on the first shutdown after approval of the tes?t
authorisation. ,

®
@ Duration: This test will continue until the deslired data are obtained--approxi-
mtov eight months,

@
Areat 100-C,

Y
-

friority: Extra shutdown time is varranted in view of the gains in production
that may be experienced as a result of the da%a obtained form this

teg. ®
X 3 '
COSTS . @
Cost Code: xxxx-5270-253.14. . .

@
Reactivity: A small reactivity gain will de experienced as a result of the
smaller annulus, but this valoe 13!:.31131 ..
J @
Plant Utilities and Maintenance: Approximately 180 man hours of which 130 will
be required during shutdoyn. .

Shutdown Time: Eighteen hours during first shutdown after approval of this
test to remove nine C type process tudbes and install nine H
tyne process tubes will be required. Sperial chargirgz and
pick-up of dicharged metal will be required on subsequent shu®-
downs, This is estimated as 1/2 hour per tube. An additional
eighteen hours will be required to replace the H type tubes yith
] WPO tub‘s.o\

Elevator Time: Same as above,
DESCRIPTIYE DETATLS ' hd

During the first shutdown at C Pile after approval of this test authoriza isn, nine
tubes in the experimental area as definedein PT-105-533-A, Supplement A(l), yvill be
discharged and the tubes replaced with nine %type process tubes. Three of the nine
tubos will operate at an outlet water temperature of 95 0, three at 100 0, and three
at 105 C. The 0.318 inch orifice will be replaced with orifices of appropriate size
to give the desired outlet water temperatures at a flow rate of approximately 30 gpm.
It will be necessary o reduce the rangs of panellit trip setiings on these tubes to
45 1bs/sq. in. to guard agalnst boiling,

(1) 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 mumbered, weighed, and measured four inch uranium
pleces, A standard rear dummy pattern will be used. Weight loss and dimensional
changes will be determined on the discharged slugs by post-sxposure weighings and

measurenenis, TVisual examination will be made of the discharged slugs to determine if
any localized attack has taken place.

One tube operating at each or the three temperatures will be discharged after receiv-
ing 400 MWD/T exposure.' If data obtained ftom these tubes show corrosion is not

excassive, the slugs remaining in the tubes undor this test will be Vradiatod to
their full exposure.

. The tubes discharged after 400 MID/T exposure will be reloaded with weighed and
nurbered pleces as in the previocus loading. Cf those tubes that are allowed Lo reach
600 MWD/T expoaure, one at each'ufl the three temperatures will be reloaded with
veighed and numbered pieces. The ning tubes will be removed from the pile for
examination and replaced with C type process tubes. When the second charges of

welghed slugs in the old type tudes are discharged the tubes will be removed from the
Pile and replaced with C type process tubes,

If the allowable powsr output per tudbe at C Pile 1s changed then the necessary changes
of orifice sizes, panellit gauge ranges and trip settings will be made of the tubes
used in this test, or the slugs in the tubes will be discharged até‘ho first shutdown

prior to or immediately.after the power change,
SPECIAL INSTRUCTIONS
Hazerds '

Ths ruptured slug rate may lncrease al Lhe higher operating temperatures of the nine
tubea used in this test; however, this increase is mot expected to be inordinate.

9 Predicted neutron leakage due to the enlarged gap detween the process tube and g\m—
barrel will not crests a hazardous condition.

SPECTAL EQUIPMENT

A temperature recorder to be furnished by Techpical personnel will be located in the
control room to monitor temperatures of the tubes used in this test©

Nine process tubes of the sise used in B, D, DR, 2, ane H Piles will be provided,
The special tront nossle orifices needed !‘or these tubes vill be supplied.

Weighed, mousurod, and numbered, four inch uranium slugs \rill be girplied,
o
SPECTAL ADJUSTMENT

The adjustments “o the panellit gauge ranges and trip settings as specified by Reat
Transfer Sub-Unit will be mdo by Manufacturing personnel.

W DECLASSIFIED
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DATA_DESTRED

1, Temperature data will be taken continuously with the temperature recorder
supplied for this purpose.
@

2. Flow rates will be calculated from daily panellit readings which are routinely
recorded,

3. Exposure data vill be obtained grom Production Schedulingg

4. A record of weights, dimensions, and visual inspection will be kept by Pile Fuels
personnel.,
o
RESPONSIBILITY P
Reactor Section )

. ®

The Reactor Section will be responsible for ull scheduling, charge and discharge
operations, the opsrational safety production continuity of the pile, and for the
collection of data on the tubes operating under this production test. Requested
operaticnal data will be forwarded to the Technical Section.

®
Technical Section o
-]
M. Lewis and S. Goldsmith, Pile Coolant Studies Sub-Unit, will be responsible for the
technical aspects of pile irradiation, analysis of all data, and issuance of the

fiz;i%report. R. A. Rohrbacher, Fuel Examiqgtion Sub-Unit will be responsible for
ex ations and measurements of the slugs used in this test,

© At

[vandyy Godlomit %

PILE TECHNOLOGY SUB-SECTICN
ENGINEERING DEPARTMENT

S Coldsmithime
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e  APPENDIX

LIMITS -]
The following is a 1lst of limits that may be affected by this test:

1. Corrosion - This is the limit to be exceeded by operating three tubes at 95 C,
three tubes at 100 C, and three tubes at 105 C outlet water tempera-
tureas. Pile power level will not be limited by this teat unless the
outlet water temperature of any tube in the test exceede 110 C.

2, Grgphite Temperature - This test is to be conducted in the experimental area
covered by PT-105-533-A, Supplement A, where a 430 C
graphite temﬁraturo i3 authorized. The increase in

graphite temperature because of the smaller tube in the
graphite channel will not be significant.

3. End Cap Temperatures - The limit imposed by end cap temperatures wijl be exceeded
if necessary. v

4. Slug Core Temperatures - Th® slug corgytemperatures will be well below the tem-
o perature authorized.

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

Q@
6. Boiling - The panellit trip settings will prevent exceeding this limit, 0
L ]
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