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D Pile - E. B. Montgomory -

[y St -9y J -

Tho 105-D Pilc was domn on Novomber SQnd Yovember 26 for

rogularly scheduled shutdowns. At both shutdowns, the pile was

Q down for nearly twonty=four hours (effective time down). Two sorams
oocurred during tho nonth, one on Novembcr~ 4 and ons on Novembor 29.
Both of thesoe woro of short duration. Five Special Request 1% tubdbos
wore discharged and rochargod with Spocial Roquoat 16. On Kovembor 1
a repular coofficient tost was run for § hours at 221 Wi. All re-
frijeration of procossod water has boon discontinucd. Some 13 inhours
of roactivity wero fained during tho ronth. Vortical rod thimdles,
10 through 22, have boen prossure tosted. All of theso wero sstis-

factory. A monthly foil irradiation was made at 100-B. No significant
changes waro noted.

Dotails -

Coefficiont Test

On November 1 tho lovel was dropned from 260 % to 221 M and

held for b hours. Then tho lovol was raisod to 250. During the ; ﬁQ‘EFR
rise tho unit wana lovulled at 245.0 for a fow minutos beforo going Huii4e?

aftecting ™
-
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up to & luvel of 248 !9.. This change in lovel mado it diffioult to
evaluato tho latter half of tho test. The valuos obtained for the
coo{ficionts wera as follows:

Ovorall Coofficiont, Gy = 0.37 ih/ia
Craphito Coefficiont, G5 - 0.64 ih/iav
Motal Coofficiont, Cy - 0.26 ihAav
Relaxation Poriod, 7T - 67 minutes

Apnarent Change in Poison Tube

On Soptamber 3rd, Tube 3274-D waa charged with Spscial Requost
15-4. After the startup the tomperature travorso showad the temperature
of this tube to be spproximately tho same as that of a standard metal
tube. The temperaturc of 3270-D was low and it was bolieved that Hequoast
16-4 had been loaded into 3276, On Novemdor 5, when 3276-L was dis-
charged it was fouid (o ocontain reagular heuvy notal. The thermocouple

loads (rom 3274-D and 3276-D were mixod and tho Special Requost had
beon in 3274-D.

Yonthly Foil Irradiation at 100-B
Y ©

The two foils irradiatod in Tube 1363-B gavo an avorafe nv of
107.0 noutrons por cm.® per scoond. This io slichtly higher than
last month, but is to bo oxpectod as it is within tho experimental error

.and tho gas purity is highor (v¥%.1%)s This givos a value of Y.42% k
"bolow oriticel.

Spocial Roqucsta

Tho following 13 a swmary of the charging and discharging of
Spcoinl Toquosts in the D Pile during Novemboer:

Spucial loquest MNo. Spucial lioquost Ro.

Dato Tubo NDischargod Pieces Charped Moces ih Nom.
11-6-46 3274-D 15-4 12 165-9 12 23
11-5-46 1879-D 18-4 a3 18-8 29 36
. 11-26-48 2374~D 16-5 3¢ 18-9 and 10 (21,16-9 and 13,15-10) 46
11-26-46 2666-D 15=5 31 (- © 31 44
11-26~46 2G82-D 16~4 and 5 36(14,15-4) 36 48
(22,16-5)

Roactivity Status

The reactivity status at the beginning and at tho end of this rﬂport
period is as follown:

wmmm.  DECLASSIFIED



o DECLASSIFIED
wvm '. ? 12-17-46 o

10-31-46 11-30-46

Amount 4in Rods 51 64
Absorbed in Spocial Hequosta (All in reg. "P" Patturn) 302+ 302
Bismuth Tubos ® 34 34
load Tummy 2 2
Xenon . 497 497
880 899
-92es -92
794 807

Total gaine for tho month are 13 inhours. This is to bhe expoctud as
operation wns continuoua for five wooks, intorruptod by only one shutdown
during this timo.
* This value of 302 was reported last month as 308 ih, the higher value
boing: basod on an eurlier eatimateo of the value af a full column of
LiF slugs as bein; 68 ih nominal. A later valuc of 60 ih nominal is

found to be more correoct. For the purposv of ovaluating nonthly gains
the same value is used in hoth cases.

s» This valuo of the contribution of the ovorall coefficient was painod
from tho coeflicient tost of Novamber lst. It too, should be usud for
® rains calculation instoad of tho value of 77 ih riven in tho last
monthly sumnary. The valus of 77 ih reaulted fron tho last provious

coofficiont tost.
F Plle - U, !'. “tasdblor
Summary -
A Production Test waa per‘ormud to doternine tho roactivity powor

coafficionts of tho F .ilo at low powr levolno and with practically no
ionon poison rumaindn,: in thue pilo. Tho following; results woro obtained:

From Rise From Drop
Coafficient 0.2 to 36 36 to 0.4 IW Avorage
Motal, Cy ~0.31 1h/m <0435 ih/1a1 «0.33 1hAM
Grﬂphitﬂ. cG 1.24 " : 1.29 n @ 1.26 "
0v0ru11. CO 0.93 " 0.94 " 0.93 "
Roluxation Period G2 minutos 75 minutes -

A rod calibration of A lod obtainod i.. connovtion wath the tost rives an
overall strength of 106 inhours with Rods 2, 4, and 5 out, % at 134" out
and 6 tonmporary poison columns in the pile. Tho coafficient ronults
indicate non-linearity of tho metal coafficicnt with power. Thor further
shovi that tho graphite cosfficient undor the conditions of tha toat isa
about twice that reoaaurod by reans of tho usual coofficiunt tost. This
differonce in tho graphite coefficient is bLelinvod to ho duo to the de-

[)EE(:[.‘\E;ES‘F:‘EE{) ‘I...Illl-li
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pondonce of xonon oross-sccotion upon noutron onergy which must part-

ially cancol tho large praphite coefficient observod in this

The observed difforonco in graphite rolaxatidn poriod as detormined

from the two sots of data has not been explained.

Additional oxperience in the use of tomporary poison colums dur- o
ing an oxtonded shutdown of the pilo was obtained during the month.
Tho averuge strongths of tho six tomporary poison columns usod in cori-
noction with tho oxtonded shutdovwn which bopan on llovember 4, wus
slightly leas than in moat previous cases. The dependonoce of tho colum
offactivenoss with normal averaje wator tumperature rise in the purticular

tubes aprees woll with oarlior data. The effoctivonoss seema
upon tho cubo of the temnerature rise.

Four now hisnuth columns wore chargoed during the month and six
tubes were charged with LiP, replacing "P" pinoos or other LLF columns.

Reactivity changos notod in connootion with thosa changos in

naterial were not all in rood agreement with oxpectations but it has
not bnen possible to assign the roaponsibility for the disagresnent to

any particulnr sJause.

The pila had not yet roturned to xanon cquilibrium following the

C)shutdown of lloverbor 27 at the ond of the month, but conditions juut
prior to this shi'tdown indicate a losa of one inhour since Ooctobor 31,
1946. An observod loss of two inhours sinco June 25, 1G46, ia in rood

agreomont with tho changs prudictod by lLiocumont No. r-ﬁcu?

{uality Considorations in Pile JOpuration", Stuebler tov C. !l.

bascd on tho %Efruce quality of metal production during this
®

“etzilo

Xenon Froo Cosfficient Test ~ Produotion Tost §l05-78-P - Supplumont A.

This tost conaistod cf the following stops:

l, Criticsl r.@ oonditions wnro ostablished with A Rod
inches out,~ This brought lodd®2, 4, and 5 out, and
134 inches out.

2. A Rod wos calibrated by means of 4 perioda. 7hoso wore tuken

with A Rod sot at 140"..170", 200", and all out.

J. The power lovol was raised to 36 1% in losa than 2 minutes

@ and hold conatant at that lovel for {ivo hours.

T-5819

tost.

®

to. depend

poisoning

‘-‘OCQl

Gross,
interval.

at 100
B to

4. Tho power level was dropped to 0.4 M. and oritical rod positions

oboerved for 15 hours.

Tho time and maprnitude of the turn-around point during the final
oritica. condition moasuremonts made it possidble to reconstruct the menon

curvo back to tho polnt of tho drop from 3G "' It was thon

® ——

possiblo to
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calculato valuns for the xenon conatants A and s, whore A 1o a
function of xonon croas=-soction and s is the perccont of xenon
formed directly with fission. Vmluos for By X, and I woro aasumed

to be corrcot as now used, On this basis the following valuss woro
obtained:

A= 4,77 s 20,045 @

If the valuo of B, correotud for flatteninp, is taken as 0.00300 inatond
of 0.00312 as givon by prosent methods @values of A = 4,87 and 8 = 0.083
aro obtained. Tho above valuos for A inoludo the correction for flatten-
ing@D

The periods obtained in the oalibration of A Rod indloatod a
strength of 2.1 times the accopted calibration bascd on xenon equations.
In analyzing the Production Test it was noceasary to take axcaption to
this calibration ocurve in the repion from 100 inches out to all in.

It was found that uso of tho oripinally conatructed calibration curve

in this_rerion led to poor (‘raphite rolaxation periods and goneral dia-
cord bolveon tho two sets of data. Since this repion of the curve wus
not backed by periods it was rocalifrated by extrapolation of the raphite
puriod dotormined by the rogion which wus backed by poriods. Tabulation
and discussion of tho valuos obtainod for the roactivity power cooffi-
ciants and the (raphito relaxation puriod has beon cogored in the summary
of this roport. A more dotailed ruport of this tost 1s in proparation.

@

Tomporary Poison Columna

The following six tubos were charged with full poison columns for

Qro duration of tho extonded shutdown bepinring on November 4, and re-

nainod in tho pile duriny the first 18 hours of operation following
tho ghutdown: J36G2-F, 3686-F, 2089~-F, 1989-P, 1162-F and 1185-F.

The averago poisoning effactiveness of these columns was evaluated at
3 pointa. The results ars sumarized bolow.

Rvent Total ih ih/Columa Koda
Criticsl bofore rise to powor

aftor extendod shutdowmn . . « . 161 25.1 A,9,2 in, 7 3 160"
Critical after 6 columna wore

dischargod + « ¢ ¢ ¢« o« ¢ » o o +109 18.3 A in, 9 about 180"
At 100 M\ after 6 columns wero

discharyod « « « « « o s o o o 4135 22,6 A in, 9 about 180"

Tho abovo values are slirhtly loss than most of thoso proviously re-
portod for similar rod conditions, but the difference is probably due
to the difforonces in locnilona.\

Furthor study of tho depondence of poison column offectivencss °g

———
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local flux has buon msde in connection WMth these six tubes. FEarlier
work on this protlem is roported in Documunt No. 7-4560, "Pilo Controel -
Tomporary tolson During_sxtonded Shutdown of D, June 17 to June 20,

1946", U.}.Staebler to Pile. Tha oquution given in Document Fo, 7-4560
should have boon written

inhours ~ 7 +61( A1/48)%

since aseven inhours of the nominal value of a poison column is due
simplyto the absance of metal. Data followliag the shutdown of fune 17
at I ani Novembar 4 at F hove beon roviowed on the basis of the ahbove
oquation to evaluate X. AT in this equation is the temperatura rise

in the tu'e undor rod coxliitions similar to thoze at which its offoctive-
noss as a full poison colurm has boon evaluated. The temperaturo rise
of a contral tube in an unflattoned pile operating at 250 MW would be
40°C. (Soo Document Fo. 7-4560) This figuro should be correctod for
difforont power levels. Various ovaluations of X aro sumnarizod bolow.

Rods AT i X

® _ " ®
6-17-46 A, 9, 2 4n 7 . 20C 32,.7°C. 27.3 2.9
100-D A, 9, in 2 « 30" 32.0 26.5 2.8
A s 43" 31.6 24.8 2.9
11-4-46 A, 9, 2, in 7 3 160" 2G.5 25.1 Je3
IW"F A 1“ 9 > 180" 24n7 2205 3.1

In order to got the valusa of X to agree with tho assumption that

-the strength of the poison colunn varies with the square of the Lempora-

ture riso it would be necssasary to change the othar factors of the
oquation by anmounts greater than one would considor them to be in error.
For instance, a valus of §79C. would have to bs assumed for the tempora~-
ture rise in tho contral tubes of an unflattenod pile operating at 250
M. Consideration is being given o n raviaw of aimilar data for other
onses whore temporary poison columns have beon usod in order to obtain
additional confirmation or disproof of the above results. ¢

Spocial liaterial

Tho following table swmarizus the charging and discharging of
matorial covered by the Spucial Resquest Proyram.

Mscharped Charred
Date Tube S8.R. No. HMNaterial Nom. ith S.R. No. Faterial YNom. ih
11-5-46 3169-~F - 2L-3P 51 16-7-8 LiP 34
2374~ 15-4 Lir 56 15-8 LiP 48
11-27-46 1474 15-5 1ir 30 15-9 1ip 29
1569-F 15-5 LiF 45 15-9 LiF 34
2082-F 15-5 LiF 45 15-9 Liy 36
2682-F 15-6-8 LiF 45 15-9 LiF 36

DECLASSIFIED
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Tubes 308%-P, 1682-F, 1666-F, and 3266-F wore charged with bismuth
for the first time during the shutdown of llovembor 4.

A comparison of oxpectod and cbserved reactivity changes in cons

noction with the ahutdowns of tho month is piven below. ®

@
Dato f3 4ih Nam. Alih Eff. 4Aih latal Aih L.T. 4ih Total Obgorved

11-4 to 7 6.94 -2 2 -6 3 -1 -13
11-20 3.7 0 0 -3 3 0 4
11-27 4.6 30 22 -4 3 21 -
Raactivitz

‘The reactivity of the I Pile at tho beginming of the month and at
the last poimt of xenon equilibrium is suanarized in the following table,
along, with the poicon affootiveness at the end! of the month.

10-31-46 11-27-~46 11-30-48

Anount hold inroda « « ¢ « + &

46 inhours 47 inhoura -~
Amount hold in xenon « « « o .

. 427 " 427 " -

Amount held in poison columns . . 54 " 7 " 17 inhoure
Amount held in Special Reguosts .

within the poison pattern . . 261 " 281 " 260 "

outside tho poison pattorm . 156 n 15 " 5 "
Amount held 4in Bi columns . . . .g@ 16 " 41 " 41
Amount hold in dugny columns . . 12 " 2 " 2 "
Amount noid in powor coeificiemt. -76 7 =75 - -~
Total cold cloan reactivity . . . 755 “ T " -

The above tabulation indicatos a loss of one inhour for the month
and a loss of two inhours sinos Juns 25, 1948. It is of interest to
corrpare this loss with that to be oxpectod on the basis of tho known
quality of motal charged into the pilos during this intorval and the
oxpoctod graphito gains. Dooument 'o. 3-5092, Mweighted Monthly d ih
Averagos*, Butler to Stasbler, pivas the average monthly d ih valuea for
305 tosts from January through Ootober, 1946. The weightod avurage of

Y4 for getal tested sinco Juno was determined to be ~0.11. Figure
1 of Documont Mo. 7-4207 predicts a net reactivity loss of one inhour
for this avorage quality of rotal being charged over the period being
considerod. The agrevrmont botwson observed and prediotod roactivity

chi¥ros is furthor indioation of the total magnitudo of the praphite
ga.ns to be expected.

Genoral Physics -~ H.®\. Fowler

Two sots of somplee wore removod from the "B" Teat Hole of the
F Pilo MNovembor 4, 1946 havinp the following exposure.histories:

-— -
DE CLASSIF[ED

o




DEGIASSIFED
’JPF‘G | ? 12-17—467_5519

° (1) 33 Mn/CT 4n B Pile, plus 316 MD/CT in F Pile ~ Total 355 MD/CT.
(2) 899 LD/CT 4n B itle, plus 316 MD/CT in ¥ Pile - Total 1216 MY/CT.
Samples were also machined from graphite rerwoved fron the No. 9 Thimble

of tho ' iMle aftor 1064 LD/CT exposurs at anbient pile tomperatures.
Tho following rosults were obtained on thesc sunplos:

Lxposuros Typu Placo  Storod Enorgy

¢ Dimensional

1D/CT Sonplos Exposed  Cal/gm. Kojy ®Rg B'/ﬂo C/cq Change %

355 Trantverse "B" - 18.8 4.1 - - 0.
Tesgt Hole .

12156 Parallel " 90 39.4 4.9 1.7 2.3 -

1064 Transverso No. 9 36 19.6 3.7 - 2.2 0.28
Thimble

Tho stored onergy curva for the 1215 MD/CT graphito showsd the
loss in the peak of tho onergy spectrum obssrvoed for high exposure
capsule sanples. Howevar, thase smmples had originally been partially
annoaled cdue to tho 76°C. terporaturo of t@p "B" Test Holo, B Pile.
The 316 !'D/CT exposure in the Test iole of tho F .ile (36°C.- 40°C.)
is sufficient to saturate the stored cnergy ingho low tenparature
region of the storod onerpy spoctrum for a aample not previously oxposed.
Yo data aro available to deteruino whothor the stored energy w re-
build in an anneulud pioco the sune as for an unuxpused piscu. The
storod onergy spoctrum in the ropion of tho losa in peak is very sinilar
to tho spectrum of highly oxposed capsule sumplos.

The stored onorry of the graphito romoved from the o. 9 Thimble
showed considerablo thormal annoaling. The stored encrgy spectrum
indicates the torperature of thu rraphite was approximately 150°C.
during oxposure.

The thormal conductivity ratio, 29.4, is in good agroement with
Gtho caleulated®value 40,1. The value 40.1 iz calculatod from data
“obtained on samplen renovod from the "B" Tost liolo of the D 2ile. Sinoce
Yo was lowor for the 1215 1:D/CT samplos than for the sannlea used to
calculato tho ratio 40.1, the value 39.4 should be lower than the cal-
culated value. The ratio K/yy varies as a function of Ko« Tho ratio
18.8 for the 3585 MD/CT transverso out sanple is8 in food agreement with
previous rasults obtained Yor trunsverse cut sanmplos. The graphite

from the Ka. ¥ Thimble showed considorable thormal annealing of the
conductivity effaot.

o The oross breakin;; strength 1s still docroasing. The variation
of tho cross breaking strongth ratio, &/Bo, with oxposure is given in

tho followiny table:

o
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Exposure
L'Dé CT B/Bo

0 1
120 3
251 2
326 2
640 2

1215 1

Tho crushing ltrongtﬁ of praphitoe, ¢/Co, varies with exposure
in tho same way as the cross breaking strenth. The variation of tho
crushing etrength with exposure is given in the follovd.m'.tnblo:

-] Expoauré
xp/cT ¢/Co
(o} 1

120 2.9

2561 27

o 326 2.5

o 640 2.4

o 1215 2.3

The valuos obtained {«r dimensional changos are not in pood
acroemoat bsetwoon samplos revnoved from tho "B" Test liolo of the D
Pile and the "B" Tost Ilole of tho P Pile. The rate of expansion is
linoar with exposuro for sanples romoved from the same teut holo, but
the rate of expansion varios botween toat holes. Luburatory tests do
not show any annoaling of the expansion at 76°C., the tomperature oy’
tho test hole of tho U I'dle. The only significant difference is that
the sgmples in the D Pile wore oxposod in air and the semplo in the ¥
Pile gre exposed in helium. Tho oxpansion of the graphite from the
Yo. 9 Thimble i3 nuch lowor than would bo oxpocted {rom the exposure
and the anbient tomporature of the gruphite.

J. ¥Qwost

A visit was mado to tho Argonno Laboratory during the poriod of
October 30 to November 6, for the purpose of obtaining information about
uremdiuvm reactivity teating and Roguest No. 16 prossssing. Detalls of
the metal testing proceduro are being used in setting up a similar
testing program in tho 305 Teat Pile at H.W... Tho oscillating syston
used in connection with the P-9 Pile at Arponne was also investiguted
with a viow toward the ovontual possibllity of using a setup such as
this for reactivity tests on emall sanmplos of uranium. Details of the
Argonne porocou for preparation of lithium slugs and extraction of

— o
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o
product in connection with the Requost No. 15 irradiation progrum
are to be considared, slung with other factors, in roaching a docision

about the advisahility of takingy over tho entire Request 1b propram
at. HeEo%e
o

A spacial praphite tost stringer hasGboen proparod and installed
in the 305 Teat Pilo for testing samples from castings supplied by
the uraniun producing companicas. A calibration has been mado with
iron wiro of known cross-suction to dotermine thc rolation botwoen the
roproduction factor of the tost sarples and the reaotivity of the pile.
Six lota of sunples whlch wore pruviously tosted at Argonne have been
roceivod at l.Ke'.s and ;ivon preliminary tests with this setup. Full
acale teating awaits preparation of smull samplos of metal for da-
turmminingCtho offoct of weipght variations on reactivity. It ig also
plamed to dotormino, and if possible correct, tho causes for tha very
erratic rosults which have boon obtaeincd in reactivity tosts on l.:=.V.
type slups with the Test 1’ilo during rocent months.

o

A ..
/ ’{JM-( /L' » .Ai.' f/,;_a';c
P. F. Gant

100 Technical
PPG/1h






