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Physics \!
B Pilo \\\\

[S
B Pilo hes oporated 25 MW bnlow rated power level without interruption du&-i
the post week. The rate of gain of recctivity has deen 1.5 ih/day. This has
the oxceca renactivity held by rode to 40 inhours.

Shim rod calidrations in the withdrasval order used in B have been obtsined from
the rod position date after the starteup on January 21. The shim red atrengths were
obtainod by adding the normol excees reactivity to the calculatcd change in xenon
poison. Theso poison values cannot de calculated accurately for the gonditions under
vhich tho production distridution i1s thus disturbed dy the horizontal rods end this
limits the acouracy of such a calidration. These calidrations are used primarily
for start-up prodictions and thoy have adequato precision for this purpose. There
is evidonco for approximatoly 10% reduction in totol shim rod effectivenecas due to
the shadowing by the permanont poison.

The north portion of B Retention Basin has becn out of sorvieo this weck. Its
water lovel when neorly full dropped 24 in./day. This basin was pumped down so that
1te wator level was the semo ns that in the flumo eeparatidg the two dbasins. The
basin level dropped 12 in./day under these conditions, indicating that the major
leakc ero not to tho flume, It is planned to empty the dasin and wash the sludge
into the inlet of the south portion in order to inspect the bottom.

D Pilo

D Pile wan shut down on January 29. During the shutdown, 103 tubes of irradie
ated motal were discharged; in addition 2 tubes of bismith were removed, The offece
tivo length of the shutdown was.about 15 heurs.

During oporation after tho shutdown it was necessary to reduce the level 10 My
holow the regular operating levol on two occasions to meot graphite temperature
reatrictions. The first of theso intervals at reduced power lasted about 2-1/2
hours and tho second ahout 2 hours, In both cases two or more horitontal rods wore
being used in intermodinto positions cousing the heat distribution to be shifted to
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The pile rsached equilidrium operating conditions on Medbruary 2 with 56 inhowrs
of excens reactivity held by A Rod. It is not yot possidle %o make a roliadle estl-
mate of the reactivity loss associated with the discharge of January 29, but the

above figure represents a loss of 4 inhours from the 60 inhours held at the time
of the shutdown. . '

During periods of oquilidrium operation tho following tuds tbﬁpei'aturo data
vwere obtained. o

Av. hottest ton tubes in 0.240-inch zone 39.80¢ !
Av. inlet water temperature 5.8
Av. temperature rise in ten hottest tubes 34.0

"Tho dcgree of flattening realized in this pile is indicated dy the fact that
90% of *the tudos in the contral vrifice zone have at least 85% of the maximum tenm-

porature rise in this zone; all of tho tubes in the central zone have at least 80%
of tho meximum rise in this zona.

F Pilo

F Pile wes run steadily throughout tho wook at 25 MA below rated level. There
wore no scrams or shutdowns. '

Thero have boen further dovelopmonts in the zttempt to provide a more precise
method for measuring power. Originclly, mnasuroments indicated that the temperature
of the outlet wator as indicated dy tho thermohm, by the mercury thermometer in A
Smple Room, and by & resistonce thormomoter at the inlet to the retention basin was
the eemn. More recent measuremente have indicated that the terporature measured
at tha ontrance to the retontion dasin wes 0.1 ©C hotter than the A Sumple Room
temperaturo. While this would be a eignificant differcnce 4f the two instrumentsc
woro in good condivion, the rosisteonce thermometor, when withdrawn from the retention
baoin inlet, waa in a consideradbly battered conditicn due to the turbulence of the
dotor end its acouracy is quistionable. A more serious diffioulty has appeared,
llowvever. Tho thermohm had, in the pust, indicated a power level adout 2 M¥ lowor
than that calculated from the A Sampls Room temperatures. This caused no particular
ooncern since a maladjustment of the circuit could easily produce such a difference.
However, when the rod configuration used to control the pile was recently ohangod
in such a way as to shift tho tomperature distribution the difference detween the
two instrumonts quickly increased to 5 Md and remained there, Furthermore, measures -
ments mado during start-up periods, vhen many rods are in the pile, ghow differences
as mich as 15 M{ between the tvwo instruments. It thus appears that the old aifficulty
of incomplete mixing of the water may still be present. Further tests ore planned

calling for abrupt changos in rod configurations with other factors held as constent
a8 possidble. '

The Bailey outlet temperature elements have been installed in A eamld' Roon end
the outlot temperature indicated by these elements is in agreement with the mercury
thormometor. Tho powor lovel, as indicated dy the Balley Caloulator circult, 1s hove

ever 10 to 15 MW low, This ie regardod as purely an inastrument prodblem and the cir-
cuit 1s currcntly being overhauled.

Temporature maps have boen quite satisfactory oince the recent changs in P-coluw:
rtrengtho. They have exhibited one unusual feature, however, in that the hottest
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tubes in tho 0.240-inch orifice zone havo been in tho lover half of the unit vhile
the hottest tubes in the other three orifice zones are in the upper right hand por-
tion of the units. Thiao may de due to the fact that the hottest tudes have heen,
for the most part, in the upper half of tho unit throughout ite history. The
groater pormanont reactivity gains in this region may be effective in producing a
distortion of the diotridution ouch as is obasorved. All tudbo temperatures are so
for dYelow current limits that no prodlem ariscs from this effect.

The total cold clean reactivity for the unit is 747 ih. Tho total gains for the
veok wers 5 ih. This 1s slightly less than the 1 ih/day found before the last

shutdown. Such a decrease in rate of gain is to be expected following a large push
of high neutron effectiveness.

Cenoral

The anneeling et 200 ©C for 3 hours of a graphite sample which had elongated
0.52% during en oxposure of 836 MH-days/C.T. in tho test holo of the D Pile reduced
the elongation to o.hs‘t. As previously roported, annealing in the Sykos experiment
ot tomporatures up to 450 OC reduced the elongation to 0.h41%.

A Sykos experiment on capsule graphite exposed 831&‘ W—dm/c.'r. in the D Pile
gnavoe 111 cal/gm, in comparison to 122 cal/gm proviously observed in capsule graphite
exposed 616 W-do:a/C.T. This decrease in stored energy results from a further drop
in the poak of the stored energy spoctrum in tho rogion of 200 °C emnealing tea-
perature; this effect was first noted on the capsule sample exposed 616 m-dwa/C.T.
and vas interpreted as indicetion of a basic change in crystal astructure.

Two cuaings of graphite samples cut transverse to the direction of extrusion

were loaded into the test hole of the D Pile on January 29, to obtain further data
on the rate of expansion.

Borescoping of the vertical and horizontal thimbleo of the D and F Piles has
confirmod the hypothesis that drastic ocorrosion ocours only in the presence of
1iquid wvator. Minor changes in the drain lines of the third safety system have been
recommended to insuro ngoinst accidentnl entry of water. To test thimdles for lecks
and to insure that they will withstand the action of the third safety device, appa-
rotus for pnoumatic testing in situ is boing doveloped,

Assay data on two complete tubea of bismuth have bdeen received from tho customsr,
and found to be in roasonably good agreement with the valuee predicted by the formula

in current uee. This formula was derived on the basis of earlier nssays on partial
tubce.

Water, Corrosion, and Engineering

Process Water Control and Prossure Drop Studies

The iron contont in tho process water averogoed 0.015, 0,011 and 0.010 ppm at
B, D end T Arcas, respoctively. The rates of pressure drop incroase for those arecs
wore 0.34, 0.50 and 0.16 1lbs./(eq.in.)(day), respectively. The rate for I 18 appreci-
ably higher than normally oxperienced at this area. Colloidal modility measurements
mado on water from this area were lower than normal tho first part of the week, vhich
would favor film deposition, but they wore normel or slightly higher the latter part
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of tho week. However, the rate of film formation was as high the latter part of tho
wock ag it was the firet part. A possidble explanation for this high rate is that tho
iron content of the procese water at D was abnormally high around January 2, but it

vould hardly be oxpocted that the effeot of the iron on pressure drop would cone
tinue for this length of time. :

Corrosion

Examination of the slugs discharged from four corrosion tubes at F on January
20 has boon cozpleted. These tubes, 2274, 0, 3576 and 3586, had eccumulated - -
povors of 49.8, 53.9, 54.9 and L6.4 MA-days/tube, respectively. TWenty-cne blistered
slugs wore found in Tube 2274, twenty in Tube 2580, three in Tube 3576 and three in
Tebe 358€. Only the seventsen downstream slugs in Tude 3586 were ¥eighed prior to
charging and 1t was only these slugs which were examined in this tude. The gravi-

metric data from the slugs from these tubes have not been oalculated.

Examination of the sluges discharged from tho four over-agetubdes (1973, 1958,
1989 end 2585) et B on January 8 rovoaled no dlistered slugs. Examination of the
slugs dischargod from tho two over-age tubes at B on January 20 ‘revealed no dlibtered
sluge in Tubo 1475 and three bligtered slugs in Tube 1659.

Boroscope Inepoctions of Vertical and Borizontel Thfmlzlea at Dand P

)

A summary of conditione found in the vertical aond seolected horizontal aluminum
thimbleos at D cnd F during a recent inspection follows:

VERTICAL ROD THIMBLES - D PILE

Observed Condition

Red ho. Bolow Rod Guide Mzin Portion Bottom of Wall End Cap*
AR clocn except for clecn with fow light drovn 2ilm  layer of
scatterod rust rust specks with irreguler rust
epats of soole
il se==secese-ecoevVhole thimblo was quite cleanssesmecececacee good
12 cloean clean with somo Clean with good -
minor gcratches elight pitting adme rust
1 ss=ee=ccsce-a--vholo thimdle was quite clean<secccccccnccs good
1 gond, slight am't. vory good no ocorroeion good
loose soale . :
15 fluffy scale few occasional Quite good somd rust
minor pits ;
16 good, somo very clean, fow vory clean, & ‘soms Ut
scattered rust scratches few rust epecks D
17 good, some rust very clean very clean, a ~goms rust
fevw rust specks
18 slight scale very good very good good
19 8O vory good very good - 2 posasidle
ot its
20 slight scale good except for good good
a 10' rod ecratch
N end of guido good good good
corroded

—
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VERTICAL ROD THIMELES . D PIIE (Cont.)

R34 No, Below Rod Guide

22 slight scale

23 slight acale

P corr. prod. run
dovn from between
guide ond thixdlo

25 etched some

26 god

27 clean except for
local spots of scale

8 6" of spongy scnle
alight etch under

29 go

30 somo scale

3) good

32 8" heavy scale

33 god

3% scme scale and
corrosion

35 very good

36 very good

37 slight scale

38 vory good

# When coveored with rust,

Qbgerved Condition

Main Portion .Bottom of Wall

good, some alight etch &

scratches pits

very good soms 0ld etch
and small pite

good, some good

scratches
good slight etch
slight etch soms 8light pitting
scratohes

very good very good

good-goms rust good

and acratch

very good very good

very good light film
and scratch

good fev pite

very good good

very good very good

good good

very good very good

very good very goold

very good very good

somo o0ld scratches ehallov pits

impossidle to see surface oonditionm,

HORIZONTAL THIMBLES - D PILE

5' - soms mottled scale
6' - acale disappaayed
T' - some etch on top and cornars
rest of thimble vap very gocd
End cap -~ gome aught pitting, otherwise good,

rdout 6', getting thicker at T«8'.
9' - thin film

17' start of gougoe on one aide.

20' gocd oondition ,
34" pome powdery scalo and 6ome scattered pits
End cap - some scale, posaidly soms pitting.

DECLASSIFIED

End Cag'

slight
scale

gcd

goms rust
8004

soms rust
soms rust

good
very good

good
very good
good
some rust

some rust
fome TRt
good-gomo
pites &
gcale
eomd rust

"A" Rol - Fairly heavy abrasion of top Kick-plate (4'6" long, etarting
from open end) with some pite Just beyond uox-plnte.

#2 Rod - Start of crystalline socale with coarse etch \mderneath ns

A fow dried darnaocles,

7
#
il
il



Rod No.

#9 Rod -
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BORIZONTAL THIMBLES - D PILE (Cont.

i

~ fev slight pits and soratches on kick plate.

6'-6" soms crystalline soale, ocoarse etch at grephite interface.

8' T scale a bit hoavier - not as dad as thimble f2

12' scale disappeared - scratch marks on both eides.

15' bdorescope could not be pushed in any further. End viewver
showed no sharp break or bump in either thimdle o graphite.
Checked with mirror and light at open end and thimble
oppeared to de bdowed upward from this 15' point
Rod could not dbo inmerted deyone this point dy hand dut
went all the way in under powver.

VERTICAL ROD THIMELES - ¥ PIIR
Observed Condition
Below Rod Guide Main Portion

10

12
13
1%
15

16

17
18

19

2l
23
2y

25
27

30
31
33

34
3

4" of whito sccle
gome scale

some scele
white crys?. sccle
white cryst. scsle
gooo pite

gso2e scale
very thin scole
light scale
gsoae pltting
vhite rough scele
8Om0 scale
vhite scale
heavier scale
light scale
fluffy scelo
mcdium scale
light scele
white sccle
vhite sccle

thin cryst. Bscale

thin cryst. scale
soms ecale
white rough scale

sore scale
gporgy scale
scale flaking
gome scale
eome scale

eome adbrasion,
few 014 pits
few splotches
cf scale

Bottom of Wall End Cap®*

quite a bit wvhite rust plug

scale vith rust
fair om't scale

good-n few scratches good

1t. drowvn film

1. drown film

gons pite and
scratches
good-some acratcChes
god

ecmo scratches
soxe pitting

good-gome scratchoa

light film

very gc¢od
cccasional pis
good

good

very good
very good
good

go0d

thin film

thin film

good
thin film

good
thin filnm
good

1t. drowvn £ilm
1t. drowvn film
light film and
pits

somo old etch

good
vory light etch
light etch & pit

good
good

very good
good
E' .- ,d

g4

thin film
thin filnm
some scale
somo scale

film thicker
end darker
film 18 darkor
eome scale
scale, somo is
flakod off
goms ol4 etch
thin £ilm

gocd
good-goms scratches old etch
good g>4

* When covered with rust, impossidle to see gurfece condition.
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pes., scale
loose scale

good

somo ruat
gome rust
soms rust

eoms ruat

somo rust
gomo rust
good

gome rust
rust and

oisp
good

soms rust
soms rust
poms rust
good

s raut
somp pits
end rust
rust ond

scale

soms rust

good
loose scale

some rugt
£0ms rust
soms rust
goms rust
some rust
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EORIZONTAL TEIMBLES - ¥ PILE

O,
G

-

"A" Rod - At cbout 10' in fairly heavy abrasion wvas noted on the top
and sides.

End cap - ssveral emall pits.

#2 Rod - Open end to 5' - somo etch on top plate
6' (end of top plate) - a fairly heavy deposits of a damp
appoaring vhite crystalline matter. Where esome of thia material
hai flaked off, shallow pits were noted. Severzl small shiny
drops of liquid were also seen.
816" - deposits had decroased to a light £ilm
rest of thimble was food
¥nd cap - very good

#6 Rod - Opon end to 6' - good
rest of thimble was good
End cap - good

Grephite Expension Problem

Results of tests in the F Flow Laboratory of the strpin gage for measuring
bowing of process tubes indicated that the stiffness of the dorescope caused flexing
of the unsupported tube cnd chenged the local curvaturs during the course of a trave
erse. It 1s hoped tnat this effect will be less pronounced in process tudes. In
order to improve precision the length of the gage has been increased three-fold
(from .0 in. to 30 in.) aond further etudics on a flow labdoratory tube are planned
in wkicl tke ‘raversse will be startod from both inlet and outlet ends of the tube.

Jt mey be necessary to sbandon tho strain goge method of measuring vertical
Ais7lacements in favor of a method which uses a wator column to determine the differ-
encs in elevation betwecen any part of tho tubo and the ond nozzles. Additional work
on the strain gage method of measuring verticel displocomente is being done in on
attompt to predict its potential usofulnoss for moasuring horizontal displacements.

Tc.ld.xig advantage of the fact that bowing of vortical thimbles ie expected to
involve displacements of less then cne thimblo diameter for quite somo tims, 1t is
Planned to study dlsplacemonts in tho mock-up thimble at B by oxploring the tude with

a plumb bod so arranged that on olectrical circuit is closed when the bod touches
the thirble valls,

Tests on small piocos of neoprene similar to that used on the gus eeals indicate
that the toar resistence may be vory low. A 6-inch longth of shoeting is being '
tested undor conditions similar to those oncountered at the pile. An increased i
strain of 5% of the initial width 1s being imposecd daily.

Bog¢ause of tho strain being placed on the nooprene seal along the top of the
pilo by the oxpansion of tho graphito and rising of the top shield, spesial attene
tion has been focvused on hezarde incident to work on top of the pile. In order to
have a warning of the elightest rupture of this seal the HN chamber is deing moved

from 1ts present location near the.stairway to the balcony; 1t will be placed on the
far gide railing noor the center of the top of thoe pile. A warning signal ia to be
attached to ¢ attention to abnormal readings.

e Qecltr.

1. E. Jordan, Chief Supervioc -
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