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Small inzraases mr'6 xriade i n  the nmxirmup p e r  l e v e l s  a t ta ined  t n  the B, DR and 
H Piles, however the B, D and F Piles could not consistently maintain previously 
at ta ined average levels .  The folluwing t ab l$ l i&8 the  average and maxinun mmr 
levels which were achievod durIng the mnths  of Nsember and Decenler: 

Area N m m L e r  Decem& 
Pomr Level P m r  Level 

Average Msximm - Avoram Maxicnun 

B 
D 
DR 
F 
H 

365 
335 
43 0 
325 
270 

0 
342 0 375 
313 330 
430 445 
2% 315 
452 480 

0 

The mximrn leve l s  can t e  mehtoined 3nlg w3en uniform heat genera t im is achieved 
and requires an opti- foison pat ten.  end rad cmfiguration. The average po.er 
generation was materially reduced during several  operating periods when the 10- 
quired rod configuratron varied frm the predicted configuration resu l t ing  i n  
loca l  hot spots  which l imited the  rawer levels. 

Production Test 105-391-P, "Gra>hite Currrrut In rile Experiment" is now i n  pro- 
p e s s  i n  the F Pile.  Weighed graphite samples rill be exposed t o  p i le  atnros?here, 
C%, 02, CO, and a mgture of 95% C 

graphite temperatures a f t e r  each 8er?es of weighing8 j n  order to obtain data on 
graphite b m t  ratea.  

and % CO a t  p i le  ambient temperatures. 
The samples w i l l  be remved and mfg 3 ed p r i o d i c a l l y ,  I t  I 8  planned t:, raiso 

A rutpured s lug occurred i n  the H Pile .  The slug had swelled excessively and 
could not be discharged from the tube. The tube was dis tor ted  a t  the p i n t  of 
s 1 . t ~  rcrkre i e q G i r l w  wmovai 02 the r e a r  gun barrel. 

A program is i n  effect  t o  meke a l l  possible c h ~ g e 8 ,  short of a system redesign, 
which w i l l  inprove the sons i t i v i ty  of the effluent water a c t i v i t y  monitoring 
system. 

A t e s t  exmsuro of un t rans fomd uranium slugs which we= ro l l ed  a t  d i f fe ren t  
temperatures i n d i c a t e  tha t  the uranium rolling his tory  has a p m u n c o d  e f f e c t  
on the exposure behavior of this mot@. 

0 
Horizoatal tube t raverses  taken i n  the 3 Pilehave revealed that thore is l a t e r a l  
graphite recovory i n  p i l e  a c k i n g .  Graphite on tho m a r  and far  sides has w e d  
0.4 in .  and 0.3 in. rospctively towards the centor of tho pile.  

V ~ r t i c e l  tchc tr(l*:erscs sf 352- t u b s  ;n the B Pilo.&% rovoalod that there is 
mom ver t i ca l  expension of tho toi> h a l f  of the p i l e  than i n  tho bottom half, 
probably due t o  br idgingorcent i lovor  action of the block8 i n  tbe uppor mre 
distor ted port!.on of tho p i le .  . 

0 

0 
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P o P r o r M .  Tho B Pile operated a t  365 t o  370 U? fro3 12-1-50 u n t i l  shortly 

t o s t ,  Ixtring t h i s  s h u t d m  a 40 piece P-10 c o l a  i n  tube 2338 was discharged and 
e 23 pieco P-10 column was charmd In tube 1569. -This c h e m  was made t o  incroase 

bQfOm tho 12-13-50 s h u t d m  when tho p m r  p~88 ZWctuCQd 25 MW for a coeff ic ient  

f l a t t en ing  and t o  ra i so  the g ra ih i t e  tomprature  around tho-controlling graphite 
thormocou?le 1X. 0 
Tho poison chams caused an excessivu Increase i n  temper&urQ i n  the  graphite 
necr 1?G thermocouple, end while thoCjT, linit. wao x i s o d  2OC, tho p i l e  parrcr 
levo1 had t o  bo docreased due t o  tho nm-uniform heat  p i m a t i o n .  
end 12-21-30 the pavor Varied betwoen 300 and 360 W .  Sevoral rod changes wem 
mcomnded  and t r i e d  3ut nmo VQTO vory helpful  i n  contmlling t3o  f a r  sido hot  
spot during this  period.. Fmm 12-22-50 t o  12-27-50, 340 t o  345 M wes maintaimtd. 
The following data is f o r  tho pe iods mnt iomd.  Tnbulatod data 1s on tho following 

Botwon 12-16-50 

y!p. e f 

3 

0 

The l a s t  c h a m  in& T, lilnits on 12-21-50 was xwde sonewhst conservativoly be- 
cliuso l l t t l e  data wont availrblo nt  oqnfljl.rjum cmdt t ions .  Using tho data a f t e r  
12-21-50, n .240 zonotaTw of 53OC f3r the ho t t e s t  tule m u l d  bo a l lwab lo .  Tho 
cp1,arent t h o r n 1  condcct?.vjtg armnd 13 G hos fncrofisod a l m s t  9$ w i t h  the c h o w  
of ave rap  l? G t e z p r e t u r e  from 3lC to 356%. 

Flat tening was adjustod &ring% 12-27 8hUtdmin t o  dccrodsc the f a r  sido tomperr- 
ture moment with a m i n i t n i m  lowori I) g cf 13 0 tm:arotures. 

P i l e  Motion find Grephito Erpnnsfoz. 
monitoring instrwnonts . No unusual trends worn shown by standard 0 

VeT'tfCQl t\\b t rnVor~03 of tUh8 2451 and 2496 =do on 12-13-50, a8 provided 
i n  YT 105-372-P. Ed?ximm clovctson of tubo 2451 was .45 inch o t  18 foot f m m  the  
f ront  tube flnngo. Tub  2496 hnd E! mcximn elovation of ,58 inch n t 1 7  foot. The 
doublod assximum olovntions of 2451 cnd 2496 am 0.96 m d  1.17 Snc.hes r e z p ? c t i y e ~ v  
ES cmpared t o  an elovtition of 1.88 inchos In t u t .  4574 e t  14 f e e t  f r o m  tho tubo 
f l a w  afh meximum olovn?.fms af 1.50 rr?c! 1,?8 ir.chsa i:: +;bas 4354 and 4393. 

BTost w. On tho s h u t d m  of 12-13-50 during 8 chmging opttrotion it was not 
possible t o  rumoyo tho shielding plug i n  hole No, ?. Aftor aoveml a t t o m t s  t o  
MIWVY tho plug, a lor@ look oms dcvolomd i n  tm samplo tubes. Grcphite samples 
i n  tho other holes wore romoved and st Tho snmploe 
i n  No. 3 tubo could not bo romovod so K c u r m b l g  t h g  sill be of no future vnlue. 
Tho E H o l ~  mns drnincld end t>e wntor supTly disconmct,od. This f a c i l i t y  will be 
repaired or  rOplaCQd cnd i t  Is mt:'.c!pctod t h c t  i;gprcvorpnts w i l l  be mndo i n  t% 
mthods of rctricrving sPmglos r.nd shield plugs t o  Srownt  a mxcur-e of such . 
loaks. Loss of 20 in-hours of wcter In  tho E ible hod soim harmful offoct  on the 
f la t ten ing  of the pil.6 rnd thc n!shrp clso delnyud tho stclrt-up e short  whilu. 

0 

d i n  ccvos on tho X level..  

0 

0 
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A4xinum Tw’s 
0 

Jhtos (inclusive) Avo., Lhx., Gmphib Tompomturcr 0 q/ TE Hottest& Hottest H o t t o s t  k i m u n  Outlet Rator Temps. 
.200 .200 -175 .140 2nd Equilibrium or Limi t  13G Cal. hx. at 13 G .240 .240 --- 

22-1-50 12-ll-50 AVOIYI~O 317.7 3‘70.3 5.6173 48.7 47.8 53.3 62.4 66.6 66.* Equilibrium 

12-1-50 12-11-50 e Maxinun 322 
Equilibrium Q 

0 
12-1-50 12-11-50 &-*mit 380 3t30 49.0 60 6W 78* 80 

Tost Nm-cqu 51 t Pr ium 

12-16- 50 12-21 - 50 Mcximrn 352 3?6 6.034 49.a 49.5 51.1 59.9 67.8 69.7 lion-c.quli\iri un 

-.---..------ 
__I___- ----*- ----- 

12-12-30 Cooff iciont 302 394 5.595 4E.9 4e.l 53 .? 63 .O 65.5 66.5 
------I-- ------;---;-- --- 

---- - -- 
--e 

12-22-30 12-26-50 Avorcgu 356.2 365 6.172 5 0 a t t  50 50.7 59 -6 65.6 66.7 
Equilibrium a 

_L --------->y - - - e- 
@ 12-22-50 12-26-30 h k u r i u  366 368 6.23 51.0 50.7 52.0 60.9 1 68.7 

Qui1 i brim 
- - - - - L Y I . ~ i ) - .  .- - .-- -- - --e- L 

$“--‘“;G 12-26- jij j,lmt 380 380 51.0 62 n* 80 80 
I 

J _L_ - - -  - ~~I - 
I 
i 

8 e 

* 9% Inlet Water Temp. Q 

e 
e 

0 
e 

-4- 
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5 Tost mo Tho C tost holo hea loon p r e p r o d  for tho lnotal la t jon of a ntllPbor 
of graphite tomporature mnitor ing thsrmooauplos. Curing tho shutdown o f  12-13-30 
tho short  aluminum thimblo with its ohiolding plugs and the rmjorlty of tho tubinl: 
t o  tho gas t h o r x a t e r  bulb W N  mmved. The innor ekisl e t ~ p  plug could rat bo 
mnovod w i t h  tho oxirting rrtmwl oquipmnt. Now equipcunt me obtainod for tho 
12-27-50 shutdown nnd tho plug wns romoved a t  thot  timu. A l l  graphit0 piocou 
m'po mcovorod and stored in a cavv. Tho gas t h o m m t e r  bulb could not bo ro- 
mvod 80 it was prahod t o  tho roar end of tho holo, L i t t l o  troublo 18 anticipatud 
i n  tho 1nstellRtion of tho t.honnocoup1o amombly, 

Bit Vfntur Monitorix-Qstom. During tho e h u t d m  of 12-13-50 tho Bhimstock lon 
cbmbora mrv cloanod with oxclic a d d ,  Tho f l m s  mro impmvod t o  som oxtont. 
Xn tho now typo chamlore, whlch am conetructod with 7/i6 0.D. 8cran tubing i n  
plnco of tho t?proximtoly 1/3 x 2 i n .  chimstock annulua, it m8 notod that  tho 
flow is g w e t l y  rustrictod. This in fona t ion  m a  givon t tho Ine tmmnt  M v l s i m  

s a q l o  rooms 08 docm.onsod from abcnit 2.2,  2.9, and 2.3 x 10-11 t o  about .A; .8 

ac t iv i ty .  I t  it3 anticiyntod 'chat a caroft11 mloct!on of chambore (a8 t o  brass  
shiwtock, s too l  ahfnetock, and mrnn tuLfne 'qpos) w i l l  holp i n  lxlencing flms. 

On Docctmbor 4, 1950, tho cyclo tim for n l l  of m t o r  sacrplo mom8 ma c h a w d  
from about 45 eoconds t:, 80 mconds p r  hoodor. Thie has mntorially nducod tho 
mixing and di lu t ion  of high ac t iv i ty  s a ~ q l o e  w i t h  proviouo cnd suteopuont 8 m p l O S .  

-=- - J. F. Sullivnn - J .  M, Atnood 

6 

for thoir cornidomtion, Tho ac t iv i ty  m r d * b y  tb. ion cha % or8 i n  tho A, E, and C 
end 1.2 x 10- E' 1 by tho cloaning, :nd!cetJng a vory hi& provioue background 

e 

e 

0 

PtrrPur Lovo&. Thu D Pilo opomtod durinR tho month of bccombor a t  lW CO,  and 
tho poffor rangod from 305 t3 335 Mi/ nvoraging 314 AN. Tho tablo bolm l ists  tho 
obeorvod Faghito  toqorct.uivro, eypnront t h o r n 1  conduotivity valuoe n t  tho 
grapl&to t h o m o 3 ~ p 1 0 ~ ,  and tho,!_)Tw limjts i n  offoct during tho nonth: 

dllaxau- T U  
C P l C  . lN 140 0 

130 ~ 140 Max, q/& Tdl q/pJTfi  ,240 .200 ,175 ,140 -- 
kx,' gbe 356 395oC 5.91 5.72 47.5 56.0 75.0 73.0 
Avo* 326 335 375'C 3.40  5 042 
Mine 292 314 34l0C 5 a13 5 020 

q * Hunt  gonora:ion i n  tho Avoram of' f : w  tuboa surrounding tho graphito 
0 AT, m Tompornturn difforonco bol.woon ?.lw Fnphi to  end tho loca l  wctor i n  

thcmcouylo.  

tho four t u l w  ~d 'ccori?. t o  +.ho t.hcrncr~:r~!pJ O. 

Efforts t o  locrm tho l i m i t  q e r n p h i t o  tonpretu;%o In tho maion of tho 130 and 
140 thomcouplos t o  dotormino whothor tho pmoont mthod of aaloulating rnximn 
p g h i t o  tongrnturnff  i o  consorvrtiva Imvl, not  boon mt?e~.asRi l  t o  dato bacnum 
cf tho pi10 po!aon colunn orrr.ngomnt, hiring tho hconbor 20 ehu tdm,  tho 
pi10 poiaon colrinns worn adhatod  t o  iqprbw tho f lnt toning of tho pi lo  h p m  
t s p  t o  tottom, 

DECLASSIFlED 
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0 
On baomber 28 t t  mn nooossary t o  cu t  tho p i l o  D m r  love1 from 330 LN t o  325 W 
bocnuw, of moaaumd V S . k  thimblo themaouplos oxoooding 3806C, This is tho 
fir& instanco a t  D Pilo whom the pmr levo1 me lirnitod by a mnaured tompara- 
t u n  i n  0 ~ ~ 0 8 8  of 380%. 

>ne 3 Tho #25 V5R thimblo m e  rtplacod with a 

mro inatal lod on tho thlrnblos 80 thoy w i l l  be oppos5to emphito lcyors 2& 36, 
28, 60, 68? and Q. A l l  thonrrooouplea ore oporotjng oxcopt tho thennocouplo 
OPfMelto layor 48, An attompt w i l l  bo mado t o  ropair this  t h o r n a m p l e  on tho 
wxt shutdoam. e 

t h o ~ Q O U p b  thinble containing Six C h m ~ l - a l U ~ l  thOmOUpIO8 rn The COUPb8 

Unit Motion, Four t ra te rsea  were made a t  I) P i l e  during the mnth. Vert ical  haw- 
ing meagurements were mede i n  tube 2451 and i n  tube 4674, which ma traversed 
both from the front and fYoa the rear, Horiaontel buwing meaaurelrrents m m  taken 
i n  t u b e  2451 and 24%, on the near and f a r  sides, 

Vert ical  bowing data on the tog canter tube indicato continued recovery of 
p p h i t e  damago i n  the  center of the pile,  ??le elovation of the midpoint of 
the tube has dropped 0,C inch eince hroh, 1950; t o t a l  recovery from the highest 
elevation, which occurred ln 1948-49, is over 1 inch, Correlation of bowhg 
mescsuremnte from m n t  and r ea r  shmu the outlet end o f  the tubo i 8  C h U t  0.1 
inch lmr than the in le t ,  e 
Tube 2251 wa8 travermd ver t ica l ly  i n  accordance with 105-372-P, which p r ~ -  
vides f o r  monitoring graphite expneion i n  tho coolor port10ne o f  the pi le  by 
periodlo twveraea of fringe zone tubes, Ahxiaurn ve r t i ca l  elevation of the tube 
was 0.80 inch, The tube w i l l  be trrrwtrsod again i n  approxirmitely nine months. 

Horizontal bowing maguwments of t u b s  2451 and 2496 indioato l a t e r a l  . m c m r y  
a t  the center of the tuba of 0.4 inoh on the near side and about 0.3 inch on #e 
f a r  8ide. Tight-wire road5ngs a t  tho center of tho f a r  side einco the la t ter  
part  of 19L9 also indicate an 1mrd mvament o f  th ia  fnae, hxImim horieantal 
bowing on tho m a r  and f a r  8ido8 is 1 , O  and 2.5 inchos reapectivoly. Removal 
of the mnr side cork mal does not appoar t o  bo necossary i n  viow of the in- 
dicatod recovery of outward bowiv, 

of w Q i h u t ? Q &  Thirty-four numbrod aluminum dummies were 
instel lad this month i n  tube 1365 a8 ~ p a c o r s  fo r  graa5ta cmmgles, Af tor  scho- 
dulod diaoharge of tho t u b  i n  k y  tho aluminum piocoa will be maaeled and tho 
a a t l v l t i a s  r lo t tod  againet posi t ion t o  obtain furthor information concorning 
front t o  rear neutron flux d is t r ibu t ion  in  D P i l e ,  e 
@it Water hbnftoring, The e x f t  m t o r  monitoring syetam r10s lnapoctod t o  
deternine its promnt mii tabi l j ty  for tho oar3y d tootion of a rupturod slug. 
Tho monitoring appra tua  i n  A and X eamplo roo- tk D Pile is oquippod w i t h  tm 
solanoid valvoa i n  tho t a p  l tms from oach hoador, Modifications i n  tho othor 
aumpiing crysturns (a, C, i', Z j  haw, omtiod tirair oporatjon witn om soienoid 
v a l m  p r  l i m o  Malfunction of thoso Mlvos 0cour8 eovoral t ims oach month, 
Tho t r i p  limit8 and flw ra tos  t h m &  eaoh Uno mot be meot  u n t i l  oquilibrium 
condition8 am attainad. Thorn fnadoqtutaiea g i n  r i m  t o  a mll - Jus t i f iod  mi89 

* 

of tho monitoring qystom by tho pilo o p r a t o r s .  
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It ms fwnd t h a t  from ow-fourth t o  ono-hnlf of the t o t a l  fluw thm@ the t o p  
l ime p u s o d  through tho lonlzotion chamtar and tha t  t i t h o  for  h.O& water t o  first 
uppar  thraugh tho chamber ma 1 l / 2  minutes with a flaw t im through the 
upmratue varying fram 1 1/2 minute8 t o  10 minutor,, 

The modifica*,ion of the 8, C, Y, 4 2 Saqle mame has omblod visual examinetione 
of flw, but results i n  aoneiderable nixing of m t o r  from difforonco hoadore and 
dolay8 MSrtago O f ~ ~ ~ t ( r r  through tho cha.sbor, 

On tho noxt shutdm it is plarvled td encam tho oxi t  wator f r o m  tho chamber in  
a wnifold t o  roduce a i r  conturninntion i n  tho A and X room0 and in the othor . 
loantlone when tiae is amiloble ,  The ionieation Ohtx~Sar8 w i l l  be lornorod t o  
incronm tho flow of wator. Thio chaw l a  axpctod t o  onablo conaidorably 
bot te r  omra t ion  of tho nonitoring system, 

Pmr Lovol and Grnphito Tozrpr~turo~, Tho F Pilo opra tod  e t  a nominal 305 ho7 
pcmr low1 during tho mnth. Hmvor,  durjng tho oarly part of tho mnth  tho 
oquilibrium lovol varied from 310 lJ17 to  325 MU, but rt.t tho ond of tho mnth 
di f f icu l ty  ma onccmntomd in minta infng  0 lovol of 305 bff!, A t  tho tho th i s  

0 romrt m h i t t o n ,  tho low1 had teoa tompornrily cut t o  290 W. 

Tho m r  l o v o l  during the month wa8 govornod by tho mnxlmum celculatod graphito 
tomperaturn. Emly  i n  tho month tho ca1ci:lntod appemnt t h o m l  conductivity of 
tho graphito and Cb around 13 0 m8 high, and oonrroquontly rolat ivoly low mxi- 
lllfm grophito tonporatums worn com;utod. Noar tho Qnd of tho mnth tho apparent 
conductivity Pa l l  off sharply and th calci\l%tod mxinnun graphito tomgoraturn8 
rOB(r. Tho mason for tho chang~s  i n  conductivity am unknm,  but tho f ac t  t h a t  
thum am changoe m a  somcwhat substantiated by eimilnr oaluclntod changes around 
thormocaupplo 140, Plots of apparont cmluo t iv i ty  vorsua grnphito tornraturo and 
Co;! concontration yioldcd l l t t l o  i n f o m t j o n  aa t o  tho cauao, A plot of con- 
ductivity vorme t im from August, 1950 t o  tho prosont indiohtod o fluctuation 
In conductivity which ms somuhnt porlodic, but no dofinito cyolo m8 appnront, 
About, tho only firm poi which con i w  statod i a  that tho appamxrt conductivity 

CO, Concontration. %ho F Pilo is boing oporatod a t  a nominal CO, concontration 
of lo@. Howcvoy, during most of tho wnth tho concontrntion actually variod 
from 9C$ to 935. Throe a h  m a  occurrod during tho month, and a tub0 and R 
thinblo worn romovod; conso ontlj., tho concontration tendod t o  rormln lw. 

- --. 

0 

docmasod sharply e f t m  pt ho shutdm on bcombor 21, 1930, 
0 

0 

Thimblo h s t a l h t i O ~ ,  8. M r t f c n l  th'rklo w i t h  throo attachod thormtauplos m8 
installod i n  $27 VSR holo on bcomtsr 21, UnfortunrAoly, two of tho thormoc~p1se 
wow) brokon during instnllntFcm, le'. tho remfning amp10 it3 locntod a t  tho contor 
o w h o  p i l o ,  and prol(mlnar?. roed*'n;.s 19dicoto tha t  tho thimblo toqmmturo is 
mll bolmt tho tomponturo r.t 130. Confldonco ox je ts  tha t  hi& roto 
couplo b r o a k n e  rill not Lo prosont *on tho add!tioml thht1108 and 
Ern lnstnllod, e 

0 DECLASSIFIED 
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e 
s1tiR Corrosion Rotos a t  Elovctcrd T"mporatuma - PT 103-103-Pe An avorngo slug 
corrosion r a to  of O e l G C & ,  and li nmximm of 0.43 mils/mr,. wro obsorved from 
tubo 2275 dischmgod from F Aroa on Docombor 21, 1950 a t  an  onrichmont lovol  of 
400 MYDh and an avoram outlot  tomporaturo af 75e50Ca An rivorago r a to  of Oe33 
nils/mo. tme o b a o m d  for  tho four 8lugs having tho highost rrtte i n  tho t u b .  
Tho slugs worn charged for o total of 260 daya, Following i e  tho porcentngo of 
t im tho slugs wore oxyosod a t  olevatod tomporaturos, oxclusfvo o f  shutdowns: 

--- 

#- .I oc, 

UP t o  59 
60 - 69 
70 - 79 
80 - 90 

a In  ordor t o  obtain s lug corrosion data a t  hjghor avorngo out lo t  =tor  tomgora- 
tums, authorization has boon r~quostod,  i n  Supalcmont C of J3 1@-1Q-P, t o  
pornit out lo t  m t o r  tonqxratums up t o  99°C. Undor t h i s  t o s t ,  rogulation of 
tho p i g t a i l  valves would bo porni t tod i n  ordor t o  m i n t a i n  tho highost prcct ical  - 

out lo t  water tomporaturrrs. i 

GmRhitO &rnout To& - PT 105-391-P. T U h 8  2682 and 277'7 woro e O l O C t O d  for 
i n s t a l l a t ion  of graphito burnout s r ~ y l o s  a t  100-F Aroa. Procoss tubo 2682 was 
reamrod on Docombor 5, 1950, and mighctd graphit0 samploe w c m  plncod i n  tho 
bare c h a m 1  and am boing expsod t o  tho pi lo  atwS&orQe Throe groups of 
samplos, togothor w i t h  thormocouplos mro plccod i n  tho c h a m 1  a t  tho follming 
distoncos from tho front  faco - 22 f w t ,  28 foot,  and 33 foot.  Graphite tompor- 
nturos of 315OC, 2800C, and 85W, m s ~ ~ c t i v e l y ,  woro obsorvod a t  a power lovol 

Two groups of woighod eamplos, containod i n  ernall aluminum tubos, mro placod in 
procosa t u b  2777 on Doccnbor 21, 1950, Samploa i n  tho contor of tho pile, 22 
foot  from tho front  facu, am being oxposod t o  gas atmsphoroa of oxygon, carbon 
dioxido, carbon monoxido, and Q mixtun, of 95% carbon dioxido and 5% carbon 
monoxldo. Tho sarqproe i n  tho roar of tho pi lo  30 foo t  from tho front faco am 
boing oxgosod t o  u gae etnosghorc zf czrbon monoxido. Tomporaturoe of 325OC and 
75V, rospoctivoly, worn obeorvod for  thoso grcphito sar~les  a t  a pornror lovol  of 

Sluff Woihim AI mra tu, Tho%ppmatus fo r  wo3gh3ng c o ~ ~ o s i o n  t e s t  slugs i n  a i r  
is boing aot up for tos t ing  i n  tho mcoivor p i t  at 189-F building, A platform has 
boon oroctod t o  giva tho hoight nocosscry t o  tmt tho appmutce and t o  givo t o s t  
conditions which sirnulato thoso onoountorod i n  tho t ransfor  basin, A water 
oductor far tho romval  of mtor ?.n tho a+pi?rntu3 w.8 ordorod and has boon M- 
COiVOde  e 
Tube B-. 
shms tha t  tho mxinlm point of WX%.cal diSphC~m0nt if3 continuing dormmard, 
Tho maxicum vor t ica l  displacomont, 3.1 !nchos occur8 a t  P point botwoon 13 and 
11, foot from tho front  Van Stonor 

e Of 305 M U e  

305 W e  ;lir 

Testing is schodu~od t.o s t a r t  tho first w o k  i n  Janunry. 
0 

Fbsulta of thu trevor.so of tubo 4674 mdo on Docombor 3, 1950, 

c 
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~n- m u t u r n .  supplemnt A .-09-34 

t o  dstormino tho rrnxlcnzn timo tho flaw i n  a aross-hoador can bo shut-off a t  
various tfm lntomls  a f t o r  s h u t d m  c t  F Pi109 
airculatod for approval, 

Tho supplomnt l e  now being 

Unit Motion. Thoro ham boon no sl-gnificant changos oboomd dur ing  this month. 

T z u a . a ~  of N L ~  Hop j.zQhto1 e. A travorso of tho No, 2 horizontal  thinblo 
m s  mdo during tho  shutdown of kcontor 14, 1930. The resr?lts of this ~ ~ v o ~ s c  
ohw thrt tho mxirum vor t i ca l  dlsplncemont, 1.65 inchos, occurs botwoon 9 and 
10 foot *on tho 0- of tho mar sido. Eetwoon 4 and 9 foot i n  frm t he  near 
&do, vor t lca l  rise of the  thin310 is approximately 0.3 inch por foot. 

H PI= hDNTHLY REPOTrr FOR ECEhEER - E, C .  Wood - A. B. Hanilton 
a 

Emr ]tow1 a&LimlQ. A d? stur.bance i n  tho  hcat dLstributlon of tho pi le  which 
apporod oftor the  s h u t d m  of l\lovc&or 28 cauood tho pi10 t o  run a t  roducod 
m r  d u r i n g  a pert of tho rmnth. Thc offoct  was aggrovntad by an apparont 
c h e w  in tho ca l ibra t ion  of tho B m  tube tumpnaturo rocording systomwhicf.., 
although H-10 t u b  Units could lm miscd i n  ncc3rdanco with tho i n s t m m n t  chnngc, 
causod the hcovy mtnl tubes i n  tho H-10 201x1 t o  run omr l i lh i t s  a t  470 lovel.  

operation in th i s  m n m r  i o  ovidont. 

- 

I Tho i n s t m n t  condition is n w  fa2,rly wcll undarstood, but i t a  inadoquocy for 
~ 

I e 

Aftor tho 470 lovol  was roachod, it apmarod tha t  tho pi la  had corn out a t  oqui l i -  
b r i m  a i t h  mor0 than tho o p t i m z  OXCQSS reactivity i n  tho rods. As a rosu l t ,  tho 
formor evoaatomporaturo d i s t r ibu t ion  was disturbed. 

tonpornture rocordors d i d  n9t givo consiatcrnt roading8 o i tho r  botwoon tho two 
ins t rumnts  o r  among any of tbo thmo gyrtoms of nonitoring usod with n singlo 
in s t rumnt ,  ??lis offoct  had boon notod bofom whon only tho H-10 t u b s  mxw 
liniting; but, sinco tho H-10 limit is dotorminod using tho Brown i n s t m n t ,  
tho absoluto accuracy of tho instntntrrt  I s  unimportant 88 long  as tho sum sot- 
up t s  usod for nonitoring os wns usod f o r  dotormining tho l i m ! t .  Hmver, if any 
t u b s  81% running h t  tho b o i l i w  djsocso l i m i t ,  tho nccurnay of tho ins t rumnt  is 
of considoreblo i z p r t a n c o ,  A t  the ti=, two of tho mgular mota1 tubos i n  tho 
H-10 zono apmarod t o  bo o n r  limits, and n c a r o h 1  chock was thoroforo mado on 
tho accurecy of tho Brwn. n i i s  was dono by unsoldcring tho thorncouplo loads 
from tho cor!mcti% bmrd rad r c e 4 5 ~ 4  the thcmc%?lo  with c srccfsim ~ ? c z t k -  
= t o r  using cn ico bath cold .junction. As a roault of such chocking, tho Brmn 
ins t rumnt  was roc6libratod cnd we8 found t o  rood about 10 highor than hforoe 
Aftor chocking a8 doscribud abovo, tho >mor lcvol was mducod u n t i l  tho maxima 
tomporntun r i m  i n  tho hot tos t  mylar mtal  tubos rms 5 8 O .  Tho mduction ewn- 
t u o l l y  brought tho pilo powor lGvol t o  lcI,O W .  

A8 vns nnticipatod, it ma found t h a t  tho cut  nocoasary t o  bring tho t u b s  within 
limits was groator thcn w a i l d  hnw boon cxpxtod  from tho amount of oxcoes abovo 
linits. hbet of tho factoro which work i n  favor cf an lncmnsa also opposo n 
docrocso in tho poxor 1 U V t ~ l e  A t  tho lawor lovol mor0 oxco88 must bo car r ied  i n  
tho rods nnd tho tonprRtum bnlanco suffors fron tho crowding of tho hot t u b s  
i n  a smllor s p ~ c o .  In  t h i o  c c m  tho lase i n  powor lovol was 3% mro than tho 
0x0088 wor limits a f tu r  r o c a l i b n t i m .  

Rod clanipulations more in- 
offoctiv8 i n  mduaing tho hot 8=t. It ms 0'3SOmd 8% t h i s  ti- tha t  tho BIVCTI 

8 





Tho distmbance i n  tho heat d i s t r ibu t ion  was corrected by tho 0-4 physlch3t on 
the s h u t d m  of Lbcembor 19, This wns don0 by replacing heavy natal t u b  i n  tho 
center of tho p i l o  with a l i g h t  poison tube, and the m&t, togotbor w i t h  8 
slight chnm in the rod configuration which m e  =do, wns offoctioe emugh thet 
Q r im t o  480 rms mdo on Docomtor 29. Thoro are throe f a c t s  which were m-60 
ovidont by L!ia oxprleacc and which d v a o m  further em~hasis. Fir&, tho 

mdo in tho courao of ruutino loading chang~s, can upmt 1% aut of p.roprkizr, 
t o  tho size of t;ho chango, All of thoso cenmt  bo foresoon OT tho* e f f e c t  
oxactly p o d i c t o d .  "herofon,, it is t o  bo oxpoctod that tho pmmr lovol will 
bo mducod frcrm ti= to t im in  spit0 of ovcry offort t o  avoid it. Socand, i n  
ordor t o  hew, suf f ic iont  i l ox ib i l i ty  t o  cornpansoto far changing c w l i t i o n s ,  it 
a d  bo dosirnblo tcr dischargo sam of tho h a v y  =tal tub08 i n  750 H-10 tom 
f r o m  t im t o  ti= e t  low cmcontmtions end raplaco thorn w i t h  lotd5ngs spocffiod 
by tho amp physicist .  Som of theso tuba am l i m i t i n g  and s h d d  bo m- 
placed with &ortonod c9luxme in nny catso if it is dosired t3 oporclte the p i le  
a t  tho p3xi31u1~ a t t o i m b l o  pmor lavel .  Third, tho reliability of tho ps0n"r 
tospernture w n i t g r i n g  systcn for t h i s  t;).yo of oprn t ic tn  119 i n  question, and 
efforts shourd be, and a21 tie, tade .to l&groPe It .- It is doubtful i f  the - 
if t he  auxiliary aystem aa currently used csn be relfed upon with 2 2$- 

As of hcombor 28 tho limits a m  sot a t  5 8 O  tocp~turo rise in the ho&y =tal 
t u b s ,  and 55. i n  tho 8-10 t u b s .  Tho 2.5. incmeso i n  the H-10 dolta T limit 
is lorgoly duo t o  tho nxying c a l i t m t j o n  aC tho B m .  

F o n t  to b a r  Flux Distribcttion. - Tho a c c o i a p c ~ n g  figuro proeonts tho dnta ob- 
tained f m m  fmr rucont flux travorsoo, Wark was bogun on thia m n  wst dis* . 
chargo a c t i v i t y  roadinga of tho piece8 fram H-10 tuba 2 V 2 ,  dischargud undor 
PT 105-316-P Sugplomont B, & , l m d  en umxpcctod a a k  a t  tho d m a t r o a m  ond of 
tho H-IO load. It appoers t h n t  tho.lDDximm flux occurs about a t  tho odgo of 

H-10 load; and midmy botwaon tho plane ccntaining the c o n t m l  t%mcouplos 
(which ara ueod for contml of tho graphito tonporaturo) and the p l a m  cmta in ing  
thoso next dcanstronm, Tho flux, and thorofore the local boat mnoration, is 
hi-r a t  tho poak than a t  tho contra1 thurmoccruplo 13catiun by abnrt 6. If 

tho tomprnturo a t  tho pcak m y  be slightly i n  oxcesa of @OoC. Hmvur mthing 
is knmn abaut tho longth of tho t rane i t i sn  zr?m betwoon the 8-10 hading and thc 
meular netal  loading; and tho porticln of tho t o t a l  hoat gemration which zgpars 
i n  tho graphito in tho H-10 loading is beliovcd rn bo c b m t  1.5 t ims that  in the 
mylar =tal loading. Thorcrfsro, doponding on tho length of  tho t r ans i t i on  z z x ,  
the tonpornturn n t  tho poak uay bo coneidorably lmr than a simplo calculat ion 

travorso of tho onpty t u h  7 o s i t i m  a t  2577. Thr, &owing of tho flux d i s t r ibu t ion  
curve is nppmntly tho rosu l t  of b doparturn ~ C I  -try i n  tho construction 
and aading of tho ~3.10. i t  yre=nt. tho aonter l i n u  of the md systcm is located 
14 k 2" upstmr.n 3f tho contor l im 3f t ho  pi lo .  'ho l x d i r g  t o  cantorod cbwt 1 
inch A,mt3trorm. This is shm =n tho figuru. Sam holp miat be prrvidod by 
ming tho loading f o m r d  t3 mku tb c o n f i p t i z n  p3m marly symmtricnl, 
end a prograQ for t o s t i n g  this is boing s tudiode  

tOwmtUXW dis t r ibu t ion  Of tho H 2 i l O  i 8  Critical and doliCat0. ~ -11 changws, 

c 

+, 

t h  tr8llSitiOn to l'Q@lhr a t  this Point I S  immd, i f  calculatod that  

m l d  indicator It f 8  plarmad t o  O w ? l W t O  tats O f f O C t  by rUImiq a tQwmtUT0 

e 
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Whon attempts t o  m3vo tho chargo had failod, tho fl?a frm tho tube .88 divortod 
into a hmo and t he  offluent run into n apc ia l  crib which hod beon premrod near 
the 105 b u i l d i x e  RomM1 Of tlg mota1 i b m  tho tuba m s  acconpliahod by the 
sam, p~coduros  ES were usod i n  A o  Ill ineidorrt, 
tho g u n b a m l  from tho mar faco t o  pss tho socticm of t u b  containing tho 

ft vas n ~ c o s s o ~  to m m  

U m .  
mnth. Tho pmsont trend is f a r  tho trrp shteld t 2  mvo diagmal ly  tmrd the 
far rear c 3 m r  during c p r a t i z n  ar.d t: =turn t:, m m l  afion c3ld. Tho results 
of tho mncctor tro'orso of t u b  4674-3 tnkon sn 11-28 mm r e p r t o d  i n  hcumont  
HIP-19646. A roviov of tho deta indicntos that  a mt def loc t im  3f 0.06 inch08 
has o c c m d  a t  u p i n t  10 foot 

om-third of Qnt  mtod fsr the alder pi los  n t  cn e-volont oxp3suro. 

Thoz~@~~zw nr, unusur.1 thornel mtims sf tho p i l e  structuxt t h i s  

0 
tho fmnt Van St3m flenfp since 6-7-50. 

@hi8 i S  -11 but signffcant. Tho ~ W ~ l l  omcriizn sf 0.3m fncho8 is a b x t  

Gas AMlys3s and Consunption 

3 

Averago ?ercont 
co2 co 

@ 
89.8 4.8 

- a. A tost o x ~ s u r o  of doplotod 238 Um-nium slugs i n  alphn 
L9 M p p o d  Urnniun S~UCJS hcs teon pertially completed. '%e test  slugs 

wero a l l  untransfmmd and tho m t w l  cmnlu~? slugs were mdo fmm ~ d 1 3  
ropresontfrg 3 mlling torrrplraturo8. The fcollcrring tablo sumcrises tho % 
sults ta drto of s l u e  discharsd a t  100 &YXl/Z. 

- .  

0 
ND* D f  K v c r r p  10- Avercge dicaeter Averago warp 

T p  sf Slugs slups ChCTp3 chnnm Cham 
,@ 

Rexlotod U238 10 
al&o r d l o d  n t  
high tomp. 
elpha m l l o d  a t  
m i im tcnp. 
alpha mllod a t  
l m  temp. 
Gmup V c m t m 1  

slugs 

5 

5 

5 

11 

+ o.01e 

-0.002 . 

n ~ g l  i&blO mm 

mm +o.w 
-0.004 +0*002 

+ O . W  +0.012 

-0,002 nary) 
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DR - P1-Y - _- EEPORT FOR E C E E E R  - P, A, Johnson - C. W. tRheelock 

P*&f* The DR Pi le  operated a t  a poarer level of 423 ]vRT t o  445 lbo 
durifigTM3o except fo r  four day8 of operation a t  213 t o  425 UiV because-of 
high temperature rises in  fndividcal t u b s .  The only outeb,s mra three in8tfi- 
mntat ion fai lure  scram9 from n3ich quick r e t u r n  mre made t o  nominal level. 
The pmer level ha8 continued t o  te l imi ted  by the maxinPun heat gnefbti& pcr 
tube based on boiling Bquiremnts;  hmver, a rise i n  parer level -8 at ta ined 
during the mnth from imp)oved rod flattrening possible because of *activity 
gains, Increased water flm remlt?ng mrn a par t ia l  parge during dit opefation 
a l so  allowed a parer level increase. Within the next month power SmveT hcreasee 
should t e  possible duo t o  the incroasod flQttening associated with t!@e anticipated 
continued react ivj ty  gains o r  from increased water f l w a  resulting f n m  effect ive 

@ 

tube PUrgiPg. 

As the power level was raieed, the maxim recorded graphite temperatus i ~ C 1 ~ 8 e d  

8tandai& 

t o  273% on thermocouple 140 w m e  the maxicum claculated temperature indkasod 
t o  280.C. The porcentsge average of the Drsat analysis fo r  the st marth was: 
C%, 97.7; CO, 0.4; 9, 0.4. Tho continuod high gas losaes, a VeiC gtng 2860 

monoxi 

The following table indicatos the e n e r c l  o 

15811 ue s h m ,  and the maxim temperatun, values a m  t;y?cal fo r  the indicated 
power levels. 

cubic fee t  por day, would tend t o  prevont a m  build-up of carbon 
c 

@ c ter i&ics  of the past 
th. The dates l i s t ed  a re  those on which the power l eve l  wa8 cha-d t o  t!% 

@ 

11-14 430 M 
12-8 425 hVf 

12-19 445 Ih? 
12-30 430 MV 

@ 12-11; 435 ERI 

250% 
253W 
261OC 
272oc 
273w 

256OC 
254OC 
273OC 
2800 C 
282°C 

68OC 
68OC 
6 8.C 
680C a 

e F3lm Build-up. 
based on an alluweble t o m r a t u r n  rise 8~3.398 tho tuS0, the power level  a t  the 
aR Pi lo  is quite sensitive t o  tho mducod water flow resulting f 8 m  the build-up 
of f i l m  i n  tat3 tubes. In  tho 45 day8 o f  operation aftor tho Novomber 3 purge, 
the t o t a l  water flow hsd dropped 1500 GEd anddhe flow i n  typical central  tubes 
had dropped approximntely 0.7 GRb) This three t o  four ercent drop i n  flow 
offectivoly lowered tho maximrn j&or level by a liko porcentcgo, approximtoly 
15 kw. 
and a l l m d  n pcraror levo1 rim of approximtely 5 BYI, but aftor th plrgo the 
f i l m  build-u ontimod at ap,roximtoly tho earn rate as '&foro. 

Since the actual operatinglim?tetion for boiling i n  the t u b s  is 

"!Io accidental iron rust pur@ of IXtcomber 18 incroaaod tho flow 500 (la 

aDi! w 8 

e 
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Lack of &ailablo roectivity mike8 tho of Buccossful1y purgiw 
a ~crarn s h u t d m  and quickly returning doubtful a t  the P 
but continued p i n  should make t h i s  pos8iblO in  tho mar futuro. 
tw of situation,< 4 hich w i l l  pmkably m p a t  j.tself a t  Dfl rnthor fraqUQntl7 in 
the future, the best manner i n  which t o  ~ O & C O  the film Vith e minimum p d u c t i  
loss a p p a r s  t o  be a purge during unit operation. Easod on a spectroscopic * a  
l y s i s  of tho diatomaceoue aar th  usad ae a purge mn 

mr, the ec t iv i ty  induced in diatcmm30118 Oarth would be 14pO pu per p%' 
minutes. A lOo@ppm concentratim of the abovo mntorial in =tor would I Q S U ~  
in  e mtsponsion w@h an EC i v i t y  of 0 . a  R:c/litor compmd t o  the C m n t  - 
albwmce was m d ~  for rny b ld-up  in tho pi le  of aw of tho c o ~ n o n t s  in t 
purging matorial, although thoro is eois ovidence thc t  thie phenomBm does . 
occur. The indicated ac t iv i ty  is lm e m & ,  hawovor, tbt unsr n cohtfi l lbd 
t e s t  no diff icul ty  would occur OW Z f  the actual ac t  i ty  note fnr@-faa that  

should be mch l o s s  thcn 3ne W .  @hero should be lit* dcnger of plugging 

In trim Of t u  

.calculations w r ~  
which * - A * - - &  a *)r 

A A A U A ~ ~ & ~  ust with 3 tm socond -flu Of 1 X ,  

principal cct ivi ty  would msult fra tb 14 Si3* whic.h bas a &1f-lifQ Of 17 

ac t iv i ty  of 1.3 &iter A t h ~  n o m 1  efhuont  fron tho 107 DR basin. No 

calculated. Tho effect on pi le  r eRiv i ty  of 100 f dfatomsceous GI? 

tho orator mston, as tho purgo m t e r i a l  would bo added 5% tho 
during a nom1 S h t h  Wrgu, Opxatim a t  a mducod levo1 

6 
during the purge should also r O d U C 0  tho a t Q n t i a 1  b.ZaX'd frOm t! pluggod 8Cmna 
Flow through the sam?lo moas would k v o  t o  bo staypod dur:ng such 8 i?urgs but 
for  tho relatively short t i n o  imrslved mf.8 ould mt bo t a o s o r h l s  0 mblom. 

It is  porposod t o  c o r h c t  o t r l e l  pirgo on E production test baeis by Iloduoir& 
the power love1 a t  DR Pilo t r r  150 W end purging for  30%inut@e~ith 100 p a  .I 
of dietomcemis oarth. Tho vator w i l l  bo run in to  a sopante  bn8in @,pi% the 

if operating a t  a roducod pomr level 0 

cen bo ott-d t o  dotormine tho actual cpyIuot of act iv i ty  
by tho purging ium and tho Fomavod 

otbr basin. 
10 i q d i a t o l y  

level  Rnd the water now 
would p m  t o  be 
any pile oporating on to i l ing  dimose limitntions. 

Iron Rust Purm. Tii~  yilo m a  inedvertently purged w i t h  iron m8t on Ibcomber 18 
whn cl&r mll  krib~r fcdr a t  190 DR m s  ruturmd t o  tho aetor 8y8tQm. This 
cloar well had not boen i n  us0 for epproximc*telg a nonth whon system lonks wro 
boing ropcired. After ro,wirs wro complotod it had teen  ush hod, but a m r o n t l y  

@om rust Farticlos wem not mclovod. Smn E f t 6 r  tho valvo t o  the  min suction 
l ino  i n  190 CR was pcr t i r l ly  omnod, a sixty porcont increeso In effluont m t o r  
ac t iv i ty  4kd o a l i g h t  loss of rorct ivi ty  uero n3ted a t  DR Pile. The effluont 
ac t iv i ty  rotunwcd t o  nom.1 i n  tomnty nim*tes cnd tho total wetor flow fncroesod 

'@ sl ight ly  boccluse sf tho pcrging cctlon. Sovcrol hours later tho mlvo to tho 
suction l i n o  was canplotoly oponcd r.nd a twonty porcont increeae i n  =tor 
act ivi ty  romltod. ThSs drclppod tcck t o  nom1 in  approximntely three hours. 
A6 a result of thie  Rrgc tho mtor flow am8 incmesod by 5 0 0  OPM, the pnollit 

If this metBob of p!&tSg 
saving of p n d u C t i O n  could result in * 

@ 

;mdSUrOS W Q r O  l m M d  by 2 to 13 psi., and tho ~ ~ 8 S U F e  drOp CiCrO88 tho t u b 8  
drop is mtincr ly  masurcd docrocsod psi, It we8 mtod tha t  
thu Numbor 4 i r 3 d t  l ino  to  tho risers m e  per t i a l ly  plugged, '80 

flow WQS cut from both this l i m  and *yho h'umtor 4 cleor w c r l l .  

6 

0 
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The screens i n  both Numbsr 3 Rrd Numbor 4 i n l o t  Ifnelr weka la ter  mmed and 
the l inea  between 190 DR and CR Pilo flcshod. Examinatian of p r t i c l e s  caught 
$n tho s c z w m  s h m d  thot thog npprerrtly vom fin, iron XU&, the bulk of 
which-mld  pass P f i f t y  mah scmon. 
No ill effocts wore noted from t h i s  wg~; i n  fact L! five b!W rise in puwr 1 
ctn be attributed t o  the increased r a t e r  flow. A p p w a n t l y  most of the solid 
mtter settled in tho 107 basin cs no r i m  in activity on the effluent i d 0  of 
tho basin m a  noted. St is tontatively plannod t o  inspect the mfiT c rP 8s-hoador 
Scroem on tho f i r s t  avafloblo t x ? ? t d m n , ~ s  the bulk af the mst a d  have 
paassd In to  W o r  3 and Nuaber 4 inlet l ims  which feod p r i m r i l y  into the 

0 now risor 

U n i t  )Ikstioq, Co significant changes i n  thorn1 mDtion of tho pi le  structure mro 
noted during tho nonth. Trends ;rreViously n3tod continuod 88 exlpctod a t  tho 
highor tomporatures maulting from tho incroasod powor levels. 

Test Holo Fect l i t i es ,  Tho water hooter to  b&knstalloC on tho B test hole was 
ntcoivod from H ki lo ,  cnd plrne for its instc3lntfm n t  DR Pi lo  am3 being d r e m  
up a t  the 101 Shope. As tho lm rocct<vity ccnditionnhich mde tbo rem1 of 
tho water frola the B nnd D test holos desfnble  hgg ~rav&d:ForsI8W*&ZgT; 
it w i l l  bo mcommndod thnt  t.30 
noxt shutdanm. 

Effccts of Ruptured Sluq, 
of tho soction of t u b  1476 DR, containing tho zuytttrod = t a l  pieco, vo r i f iod  
th promnce of a b l e  i n b h o  tu’@ section. T h  emunt of m t o r  thnt loakod into 
tho pilo from thie holo was nppmnt ly  smll, boczuso tho averago txnunt of water 
romovod doily from ?<lo during tho mnth w.9 & pintwlatllo tho averago f o r  tho 
first mok o f t o r  tho tu& zu-;l*,urpd WES only 22 pints. lPhet appeemd t o  bo urzniun 
mido m a  visible  i n  tho hole i n  tho tube sec**ion, so it is likely that som 
f iss ion products worn transferrod t o  tho graphite channel. Analytical m a l t s  
are not Jtot availablo from tho so1j.d metorial mcuunod from the c b - m l .  Thore 
hne rat &on eny evider cf of fission proauctQin t h ~  ?SO e a .  

&mle R o o  m &.tor hbnitoriw &a. A prelimimrj survey of the ogeration of 
tho so!r@lo room monitoring systom has rovoaled soyern1 shortcomings. In order 
t o  balrnco tho r e d i o a c t i v i t y  of tho cross-bador8 which cro o?posed on the 
bucking circuit of the BQCW 

r be returned to them tast holoe at tho 

P m l j m i n r . ~  invositgrMon ky the bbtallurgicnl Croup 

@3 6 

considorcbl6 mriat ion in amplo flea for the 
various hoodors is nocosszry, ‘br h i s  msults inm indetormimte l a g  tatmen the 

Otim of sanpling n d the t i rm tlc@scxplo passod@thmr@ tslo ionization chnmbor, 

syatom varied f r o m  47 t o  130 socsnds, nhilo the actwl  sample cycle was 40 
seconds. Appmntly Qt tiws tho l eg  :s even lzn,gor, as the radioectivity from 
tho ruptumd pioce i n  1476 CFlG?rod six cycles a f t o r  croas-header 13 1/2 vas 

0 samplod. Tests also ind!cetc t!mt 3’ t!w t h o  nccossary for tho ample to pass 
through tho s p t o m ,  occreioncllg mm$ half is c~nsuriad toforo thc sample ontors 
tho chaFbor itsolf. This dolcy msul<s f m m  tho rstometer end piping upstream 
of tho chambor, 

T G S ~ S  on m n d o n - b  g, ors indicated tho t i m e  for e s a x i h  to pass through tho 

Tho sirnzficanco 3f t b  l eg  I n  p a s s e a f  r e t o r  thr=ugh tho 
@anplo syston is that  cons’dornblo di lc t -on 3f the mm?le takos place. 

0 0  
0 
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%voral re la t ively simple al terat ions ohould i m p o v e  the  operation o f  the 
8YSteb Putting the ro tomter  on tSe dmst roam side of the  ion chamber and 
8imPlifidw the piplng on the u3stream eide shmld eliminate considerable t im 
on the bucking c i r cu i t  should also improve t2s operationr C u r r e n t l y  the ticti- 
Vitiet? on adjacent heabre are aompared, but the near sjde of one $8 cornpamd t o  
the f a r  side of the other. This makes the system qui te  sensi t ive t o  rod changes 

The construction of the sciwle rooma a t  the DR Pile would allow the  conr~arison 
of the ac t iv i ty  o f  adfacent cross-headers on tho same aide of the pile with a 
mininm of repiping and only smll changes i n  the Beckman oircui ts .  Thie change 
ppould a160 f a c i l i t a t e  making flow adjustments as a l l  changes on aw om bucking 
c i r cu i t  could then be aade in  the s~me sample momr 

Increased Rim Pressure a t  190-DR. Tho advioe of the Iqprsoll-Rand Cornpaw 
has been asked on the feaaibilit:? and safety of operating the 190-DR pumps a t  
discharge pressures in  excos8 oi the currently allowed 425 psi& h i s  l a t t e r  
limit is 25 ps i  i n  excem of the original design value, but wae Judged safe by 
the t e a t  section of Iqersoll-Rand. It  ;e unlikely thst the manufacturer w i l l  
authorize the U s 0  of the -28 a t  higher preSsUI'e8 UIik28S tho ca8tings are  m- 
>laced with an a l l q  s teel .  Since an increase i r r  ho,oder pressure of 20 t o  23 
psi a t  the DR P i l e  shoufd allow an increase i n  powc+r level  of 20 t o  25 MI7 when 
the p i le  operation is limited by the heat generation per tube basod on boiling, 
the possibi l i ty  of oporatirg a t  hjgfiar pump ~IWSUIY~S ahauld be fu l ly  considered. 
The water supply system from the p u x ~  discharge has been prosgurs to&ed a t  900 
p s i  . 
A 8  the  pumps a m  not a b j e c t  t o  shock loads it would seem t o  follow that  a 
practice of oporatirg a t  a preesuro of two-$hirds the amwnt for  which the prmps 
have boen hydrostatjcally tostod would bo safo. Since the pump8 have been tes ted 
a t  a hydrostatia pressun, of only 650 psig, considoration ahould be given t o  the 
f eas ib i l i t y  of tosting t h o m  on the plant a t  a highor pressure OqUal t o  O m  and b 

one-halt tiniee t h a t  which might be dtrired as a working l i m i t .  The recelpt'oi 
requeeted infoxmation from thamanufactursr ahould pratlde firmer basis for 
any reomanwadation on th is  problem. 

flaphito modorator of LX? Pile  has docroaaod aomwhat sinco i n i t i a l  start-up. Data 
mthorod betweon Octobor 12 and DecoWr 29, 1950, mpmsenting t o t a l  pi lo  
exposures betweon approximately 1370 and 29,700 mogawatt days, have been used t o  
calculate o t h o r n 1  conductivity factor, k g m t t a  por tub-foot-degree centigrade 
t?hich is sham f lot tod against t o t a l  exposuro of tho modorator a t  tho apective 
thormocouple location. This oxposwo has Lmn calculated in t o m  of%&amtt 
day8 por tubo-foot, b e a d  uponwntator flw and tomporaturo r im i n  tho four pm- 
cess tube8 surrounding tho particular couple undor considoration. A cos ine0  
pwor @noration distribution from f%nt t o  roar, sym&ical t o  the  graphite 
conter-lim, was assumcd . 
Tho curvoe for loa, 14G, and 1% am plotted on tho accompanying c & r i  and (n- 
dicate tho gonoral tmnds t o  d e b .  Them throe c o u ~ o s  are s u m n d o d  by ~ h o  
sam four process tuboa, 2573-74 and 2673-74; 140 is located 10.46 inches d e  
stream from tho pilo con+vor and loci and 1% am 7 fvet, 1.84 inchos up and 
downstroam mspoctivoly from the graphito contorlino. Tho cumos fo r  tho other 
ton central  graphite couplos, %hick have s i n i l a r  f ront  t o  mar locations, in- 

lag* Changing mnner in Which tho cm88-head8r radioact ivi t ies  are  cowamd 

and poison dis t r ibut ion and occasionally necessitates large flow adjustments. 0 

0 - 

0 

Oraphite Conductivi-tx. It apponrs tha t  tsle ovorall t h o r n 1  conductiv 9 VJ of the 

0 0  

O 

h dicatod tho sa143 gonoml tronda t o  d a b .  0 
v 
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I n  gomral, the rosults d id  not show the contincity hopd for, but h'id IndlcatP 
a conductivity docreaso a t  a l l  couples owr tho poriod considered, fn a l l  ca8oa 
tho groatest conductivity lose ,mS'lat tho  upatrtam coup108, rrhilo tho contra1 end 

dswnstroam p i n t s  e h m d  no conaistant mla t ivo  variations. Tho conductivity at  
tho downstroam couples now appa ra  t o  bo bot te r  than tha t  a t  tho conter for tho 
SQm tule lobations, but the valuer 30 rhw rcme docreare In moving from - 
tho  conter tmwd tho sidoe of tho pi le ,  The conductivity a t  mat of the C o U p b s  
seemed t o  dros o f f  during th9 first pr? of ?30 period, but & m d  an apparent 
increase l a t e r  onr Thia trend for tho central  and downatreom aouplos again 
oppearod t o  rovorm iteolf during tho l a &  two or  t h m o  waoks and it 1s no0 in- 
dicotod that  the conduativlty a t  tho contrcl and downstroam couploa is docmo8h.g 
while that  a t  tho ugstmam cuuploe i e  ihcroasing, 

The study eo f a r  has not boon particulcrlg conclusive, but is mt complete, Fur- 
t hem work m y  aid i n  prodicting chargee boforo docmasod conduativity would re- 
sult i n  high graphite tompordturea tha t  would l imi t  s i l o  operation, It is hopod 
t ha t  data taken for pomer rims during start-up, end available from recordar 
charts for soloctod couples sinco, rill -id0 anothor mthod of finding re- 
lat ivo graphite conductivity through grnphito N r i o d  calculation8. Sonu work 
hes bean dom along this Uno, and i t 8  c q l u t i o n  should provide inforamtion f o r  
the first 1370 mgoftmtt dags of op ra t ion  as mll  ab a check of tb matorial 
heroin reported. 

0 

0 0 

0 
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BALL 3-X PRCCRMt - D. J. Foloy - T. P, Hockxmn 

Bzll 3-X Dmp Tost. On Docembor 6, 1950, undor Production Test 103-338-P, 
Sumomnt A, a ball 3-X drop t o s t  was mado i n  No. 20-D VSR holo. This holo 
it3 equip-d with a special  f lu ted  Ball 3-X stop plug w i t h  thimble renroved. 

The test ms considemd ti succossfu3. dozmnstrntion of tho f e a s i b i l i t y  of using 

Prolimlnnry t o  the test  the smoth 3/8 inch steel brlls t o  be used mro countod 
by a s lpc ia l  olectronic countor devolopod by Instrument Divisim. A l s o  prior 
t o  tho drop E special  vacuum l i no  was instal lad f r o m  tho tog of tho unit t o  two 
7 1/2 W Spncor indugtrial  meum cloanrrra on the roof outsido X-Level, spocial 
hoppars were instnllod on tho sto? plug, and the VSR hole m8 vacuumed t o  romvo 

Aftor f i l l ing  tho hoppors with azmxizntoly oqual nuinbrs of b a l l s  and maling 
the tag of om ho>mr with a transparant Lucito covor, the drop we8 mde. Flm 

- t tms of 13 and 1s socI mm Sasurod  for tho o p n  and waled hoppers, rospocti- 
vow. This diffomnco m a  f e l t  t o  to ontt rely too groat t o  be wholly c t t r i l u tod  
t o  the back flow of gcs into tho soelod hoppor. 

Tho bulk of t h  b a l l s  wore recaomd h o n  tho holo a f t o r  the dro;? by mans of tho 
special  MCUUP l ino.  

A f t o r  vnctiuining a s p c i a l  air j o t  a'dparntus was used t o  ntmove b a l l s  f r o m  tho 
cracks botwoen the vort ical  holo Xncr blocks. 
vrcuuxmd aftor tho blowing ar.d 8 m b r  of b r l l s  .urn romsvod. 

t X 8  tYp0 Of t h i r d  Safety, 
0 

any loose particlos.  0 

0. 

This rpmvol consumd a t o u t  two hours tlm, w i t h  no d i f f i cu l ty  oncountomd. 0 

Tho bottom of tho hole was ro-  

Tho holo was i n s p c t o d  with a bornscow nnd tK0 b a l l s  worn o b s o m d  i n  the craok 
in the t h o m l  shiold and s ix  balls j n  tho gro?hito. 
grafiib worn mdgod i n  E n a m  l i no r  block crcck and would havo beon impossible 
t o  removo by an a ir  j o t  alono. 
tho 29 holes in  E pilo would m d t  i n  a roact ivi ty  loss of loss  thm 5 inhours. 

Tho balls cs wt havo not boon rocmntcd nor hcwt tho f i l t e r  boxes uaod boon 
oxamhed t o  dotormino tho apyroxicnto amount of gmphite mmwed f r o m  tho holo 

Gas Seal Owrations. IXIring tho manth of Octotcr, 1950 o ww typo of gets soal 
and a new Jointod VSR worn instcl lod in  tho KO. 20-D position, h.omorhich tho 
thimble had beon romovod. 

Four of tho b a l l s  i n  tho 

A similar mmbor of pison 3-X ball8 in oach of 

by t h ~  Call  drop. 0 
0 0 

Tho K c m  chonl.or which monitors the gcs drawn f r o m  nbout tho top of tho gas 
m a l  has indtcated c lock sfnco th t j m  tho now ace1 ond mw rod vofo installed. 

m w  rod wm hspoctod by moms of o lonk dotmting liquid, "C-Loak", with tho 
pilo gas prosnup a t  5 in.  of =.tor, Th!.s i n s p x t i o n  rovoalod a smll continuous 
loek through tho  rod &ich hnd boon ?lug@d, h t  did not &>ow any look through 
tho sonl. 

tho 8hutdown of D Pile  on Docomtor 20, 1S50, l a t h  tho now m o l  and tho 
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An oxpmding s i l i con  rutbor plug w i l l  t o  mdo for ineort'ing insido the Jointed 
rod t o  stop th i s  lonk. 

SPECIAL P I E  INSTRUblENTS - J. B. C O ~ O  

Test Gale _%&rmrinjr Equipeant. Fabricetion of this equipment has been completed. 

in tho pila t o s t  holes. bbck-up t o s t s  of tho oqulpmnt wore conductod i n  the 101 
mops. 
ton-thousandths groator than &en takon rith E micromoter. 
s i s ton t  nnd may be opticnlly induced. 

A graphite block having Q width of 4.105 in., ES cloasurod by a micmmtor, m s  
masumd f i n  t i m a  w i t h  the subject oquipmnt. The width masuromente wore R S  
follows: 4.193, 4.194, 4.195, 4.192 and 4.193. This variat ion is loss than .005 
in. which should be sstisfactory in dotocting grc$h?to grcnrth, which pmsont dnto 
indiccte I 6  
This equiimx3rrt is being ac*duled for u68 a t  3 P i l o .  

fabricat ion et tho 101 Sh~ps.  This oqulpmnt hc-i tontativoly b o n  scheduled for 
use e t  D P i lo  on tho fjrst shutdown subsequent t:, Jarnary 1, 1951. 

-. Tho dosign of tho born gcgo hns h e n  modified by mounting a smaller 
difforcrntial t m n s f o r m r  v a r t i c r l l y  i n  tho gtgo. In th i s  m y  tho orresuring COP- 
t a c t 8  w i l l  bo fastonod d i r e c t l y t o  tho onds of tho t r c n e f o m r ,  olirnimting the 
linkago a n t  vas mcossary t o  transmit rmtion t o  the t r e n s f o m r  nhon it m~ 
m n t o d  horizontally. This should rosult i n  Increased accun.cy, and m l i a b i l i t y  

I 
equipmnt i e  d e s i p d  t o  t&o visual moasuromnts of graphit0 block widths 

This O m r  me con- 
Tho testing sooraod t o  indiocto thc t  visual 1 x ~ ~ ~ X 3 a n t 8  tend t o  bo abmt 

9 

in  tho mgnitudo of .a0 in. t:, ,120 in ,  for t h f3  graphite blocks. 

. Tho hrndle and control9 tor tho CDN borer are undorming 

Of tho 

Equipmnt is comploto for ~scroving and handling irradfatod aluminu3 sir0 fron a 
loaded P~OCOSS t u b .  Tho o q u i p n t  consists of  two manu~lly oporatod To0h31 eech 
m n t e d  i n  a load-sheildod cask. One cask h e  an indicator for dotormining tho 
point being measurtC. along tho vim. Aftor t? pried of i r rad ia t ion  tho wire Kill 
bo m o u A  i n to  om cnsk and thoa i n t o  tho socond cask passing by a monitoring 
i n s t m n t  for a reactivity travorso of tho i m d i a t o d  longth. Sov0lr.l othor 
appltcrt ions for this  o q u i m n t  have toen su&pstod and am being studiod. 

0 
0 -  L'AGNESTUM IlZiT LUMIES - C. H. Goldtbrpo 

Q 
h4xgnes5um dum slugs Q ~ Q  t o  bo instol lod !.n tho ups t ram ond of the procoss 
tubes of each pile.  Th:s is be!% dom to roduco tho omouirt of corrosion taking 
plece i n  tho first eipfit focrt of oclch procoss tu't.0. Pixking drawing8 of tho fn- 
l o t  dumy slugs are ?s ing  =do in tho 101 Tochnical Shops. 
of m ~ s i u m  t o  bo roco!vod consists of 1.30 in. d inmtor  rod8 24" long. Thoso 
rods will bo u p o t ,  cut ts propor l o w ,  and thon placod i n  10 tubcts n t  both 
thG B and D Pilcs.  Tho mst of tho ~lcgnosium slugs am t o  bo mado off site and 

Tho f i r s t  shipment 

w i l l  bo plncod In tho F i b s  a t  Q htQr data. 
Q 

0 

- 
Q 
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Irradiatod Slug Bubblo Testor. Tho criginal drawings of tho i r radis tod shg 
z b b l o  tos tor  haw, boon c9rmcted and returnod t o  101 Tochnical Shops whom 
t h i s  AlrSufti~im~k =ill IX CGiQlotGda ..- - .- . 

Undomtor  MonitorinR Equipmont, llmftir$ work on undomter monitoring equt 
is boing dono i n  101 Technical S3ops. 

Tho gnum mrdtoring chambor has Lwen designod and Q drrKing has b.pI propamd 
by tho instrument dosign group t o  bo usod with t h i s  oquiFi!snt. 

WATER SUElvE Y PIiocRlvyl- R. M Fryar 

Tho litomturn eumy of tho omtor qunlity etudy has been coqletod and tho 
r o m r l t a  havo boon dooumntod (HW-19';09) e An oxporimntal mog~lm oonsist ing 
of P corrolatod eorios of f lm laborotory and inpilo oxporimonts is being plannod. 
An inform1 Tochnical comit teo with ppmsontat ivoe froa PoFoor, h l y t i c a l ,  
H.I,, and h b t o l l u r g  hcs boon ostntlishod t o  furniah assistance on t!! experi- 
nrontnl pragram. 
and pi10 and it is nnticipatcd tha t  t e s t s  will bogin 08  soon as tho nscossnrg 
constmction work is conploted 

, 

. .  0 

0 0 

.. 

Tho exporjmontal mrk will teke plrc? i n  lo0 I) floa loboratory 

0 BOILING ETUDES - J. T. Carloton 

Presaun, d n p  masuremonts of mtcrr boiling i n  cn oloc t r ico l ly  hoatod t u b  mro 
found t o  ba in p d  agroomnt with values pmdicted by the mothods currently 
usod t o  determine pilo procoea t u b  hoat load limits. The hydraulic radius of 
tho hoatod t u b  oms tho sam as t ha t  of tho pilo process tubo =tor  annulus, End 
tho  onthalpios ueod F o w d  up t o  35% i n  OXCOBB of thornwhich might bo enowntorcd 
undor p i lo  oporcting condit.ions. 

SLUG TEMPERATURE h!EASUREM?NTS - II. H, Groonfiold and S. S Jonos 

A production t o s t  has boon writton t o  dGtorInj.m tho of fec ts  of tho proasuro drop 
film on8 s h u t d m  h a t  gewrr t ion  on tho uranium slug t o r i w r a t w s .  Tho oquip- 
m n t  nocessary for t h i s  ttjst has boon pmcurod, 

Q 

Tho tubo will bo c h a r s d  with a thomc?ltlplo slug 
PI 10$-8O-P, 7-5367. It 3s plnnnod t o  p u r e  tho 

t o  tho om umd i n  
0 suffioiont film 

build up nhilo tho p i l o  is opornting, Tho ra to of tomporaturo rim in the contor 
of tho chcrgo c t  various poriods nf tor  s h i t d m  and f o r  vorious water flm con- 
di t ions will bo dotominod. 0 0 

0 

0 

0 @ 0 0 0  

0 - 
0 

0 


