- 19986

Cover Sheet for a Hanford
Historical Document
Released for Public Availability

Released 1994

Prepared for the U.S. Department of Energy
under Contract DE-AC06-76RLO 1830

Pacific Northwest Laboratory
Operated for the U.S. Department of Energy
by Battelle Memorial Institute

$+Battelle




DISCLAIMER

This report was prepared as an account of work sponsored
by an agency of the United States Government. Neither
the United States Government nor any agency thereof, nor
any of their employees, make any warranty, express or
implied, or assumes any legal liability or responsibility for
the accuracy, completeness, or usefuiness of any
information, apparatus, product, or process disclosed, or
represents that its use would not infringe privately owned
rights. Reference herein to any specific commercial
product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute
or imply its endorsement, recommendation, or favoring by
the United States Government or any agency thereof. The
views and opinions of authors expressed herein do not
necessarily state or reflect those of the United States

Government or any agency thereof.




DISCLAIMER

Portions of this document may be illegible
in electronic image products. Images are
produced from the best available original

document.




F

N
| ° Eqmﬁb ®
2

# 1. AB Greninger #15. PH Re%

# 2, EP lee - JH Warren - SL Nelson #15. JB lambert [3

# 3. WW Windsheimer - JA Haaga © #17. WK Alexander & ???

# 4. RO Mehann - HL Eenry 18, BEL Mars - BG Spon.dgf .

# 5. GB Carlton #19. M Cardon - WD Gilbert

# 6. JT Baker : . #20. JF Sullivan

# 7. DS Lewis #21, EC Wood - RB Hamilton

# 8. WK Woods #22. PA Johnscn - CW Wheelock

# 9. GE McCullough #23. TP Esckman - DJ Foley

#10. PF Gast f#i2h . RM Fryar

#11. R. Ward - 5. 700 File

° #12. AB Carscn 6. 300 File 4ot -

#13. WR Levis 7. Pink Copy AN

#14. CW Botsford —> §#28. Yellow Copy atf) 2T
. ' v\’:,,")'!«;fb{r‘.

[ L“
Jenvary 2, 1951 f, ¢

100 ARFAS TECHRICAL ACTIVITIES PEPCRT

- D . '-‘ . This docoment consists
%# “Oc?wﬁkj,ﬁl 9N, ' ENGINEERS, DECEMEER, 1950 23 pee z -
By Opa S S-lk-9d - o Pios Series
Vortied By N. Wotlo- -0 24 CONTENTS ——

Plant Aesistance Group SUMMATY.ecescsessocsscsstssssssacvascses 2 .
B Pile Monthly Rerort for Decemberiiccecesstessscsssssssss 3

D Pile Monthly Report £or Decembericciievrctetosststsssees 5
F Plle Monthly Beport Tor Decembericiescssssoresssssnssacs T
H Pile Monthly Report for Decembereiicecesscccssscasnsscsces 9
DR Pile Monthly Report £or Decembulceeiscsscsassssssanseeolld

Engineering Development Grogp.............. tesvsreseesnseees0
Ball 3-1{ Progra.m-....-......-....................u.......20
Spﬁcial Pille InstrumentBeses - coeetvs triessnscoscssssnnssell
Pile Flux Density MeasuromentS8.ccceescsssvsscssassscsscssssl
M&@elim Inlet DunmiesSesveesccsenssonsnssscsssossscnassssll

o Assistance To Pile Physics GrouUPesces scecesrsnsensnnseeedl2
Water Survey Program......................................22
Boilins Studieﬂ..................\.............-.-o-o-....22
Slug Temperature MeasurementBesscesorssscosts evecsetsasss
Engineering Develomment - Job Status Reporfisecccesrseeael3

4

HETMSUTION o7 THIS DOCUMENT 18 UNLIMITER

NEERIVED

,

rd 59
i -
¥

N 12 19%
30(' [\REA

SN T — e LASSIFED |




DECLASSIFIED
@ | — ® H1-19955

LLANT. ASSTSTANCE GROUR
SUMMARY

Small incroases wore made in the meximum power levels attained in the B, DR and
H Piles, however the B, D and F Piles could not consistently meintain previously
attained average levels. Tho following table,lists the average and maximum power
levels which were achieved during the momths of November and December:

‘Area Novemter Decem‘z?er

Power Level Power Level

Average Maximum Averace Maximum
o

B Q 356 365 342 o 375
D 321 335 313 330
DR 401 430 430 445 o
F 30 325 . 286 315 ‘
H 415 470 452 480

The maximum levels can te maintained only when uniform heat generation is echieved
and requires an optimnm ;oison patterr. end rod configuration. The average po.¢r
generation was materially reduced during several opersting periods when the re-

quired rod configuration veried {rom the predicted coni‘igumtion resulting in
local hot spots which limited the power levels.

Production Test 105-391-P, "Grapyhite Burmout In Pile Experimemt™ is now in pro-
gress in the F Pile. Weighed graphite samples will be exposed to pile atmosphere,
€05, O, CO, and a mizture of 95% COE end 5% CO at pile smbient temperatures.

The ssmples will be removed and weighed periodically. It is rlannsd to raise

gravhite temperatures after each ser:es of weighings in order to obtain data on
gravhite burnout ratea.

A rutpured slug occurred in the H Pile. The slug had swelled excessgively and
eould not be discharged from the tube. The tube was distorted at the point of

~Y e

slug rupture Tsquiring removal of the rear gun barrel.

A program is in effect to meke all possible changes, short oi‘ a gystem redesign,

which will improve the sensitivity of the effluent water activity monitoring
system.

o
A test exposure of untransformed uranium slugs which were rolled et different

temperatures indicates that the uranium rolling history has a promounced effect
on the exposure behavior of this motpl.
o)
Horizontal tube traverses taken in the D Pilehave revealed that there is latersl
graphite recovery in pile packing. Graphite on the near and far sides has moved
0.4 in. and 0.3 in. mspectively towards the cente:; of tho pile.
L]

Vartical tube treverses of frilge tubes in the B Filo.bave rovealod that there is
more vertical expansion of the to» half of the pile than in the bottom half,

probably due to dbridgingorcentilever action of the blocks in the uppor more
distorted portion of the pils,
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B PILE MONTHILY ERPORT FOR IECEMGER - H. L. Mars - H. G. Sroncer

Power Lavel. Tho B Pile operated at 365 to 370 M7 from 12-1-50 until shortly
before the 12~13-50 shutdown whon the powor was reduced 25 MW for a coefficient
tost., During this shutdown a 40 piece P-10 column in tubte 2338 was discharged and
a 23 pieco P~10 column was charged in tube 1569. This chenge was made to increase

flattening and 4o raise the graphite tomperature around the controlling graphite
thormocourle 13G. ° '

The poison changes caused en excessive incresse in temperMure in the grarhite

noer 13G thermocouple, end while the & Ty limit wag reised 2°C, the pile power
levol had to be decreased due to the non-uniform heat geweration. Botween 12-16-50
and 12-21-50 the powor variod betwoen 300 and 360 M¥. Sevoral rod changes wero
rocormended and tried tut none were very helpful in controlling tho far side hot
spot during this period.. From 12-22-50 to 12-27-50, 340 to 345 M{ was maintained.

The following data ig for the pe;iods mentioned. Tabulated date is on the following
PLEgo. o

The last change in ¢ T, limits on 12-21-50 was mede somewhat conservatively be-
cause. 1ittle datn wore evaileblo at equilitrium conditions. Using the data after
12-21-50, a .240 zono 2, Ty of 53°C for the hottest tute would be allowable. The
eprarent thermel conductivity around 13 G has inerossod almost 9% with the chonge
of average 12 G tempersiure from 318 to 356¢°C.

Flattening was adjusted during!h 12--27 shutdown to decrcasc the far side tompero-
ture moment with a minismunm loworilis of 13 G temserstures.

Pile Motion and Graphite Expansion.

No umusual trends woro shown by standard ©
monitoring instrumonta.

Vertical tube traverscs of tubes 2451 and 2496 wore made on 12-13-50, as provided
in PT 105-372-P., Maximum clevation of tubo 2451 was .45 inch at 18 feot from the
front tube flange. Tubo 2496 hnd & meximum elevetion of ,58 inch at 17 feot. The
- doubled maximum clevations of 2451 end 2496 are 0.96 ond 1.17 inches respectively.

es compared to an elevation of 1.88 inches in tube 4574 at 14 feet from the tube
flange o meximum clovations of 1.50 and 1,582 inches in ¢

inches in tubes 4354 and 4393,
o

B_Tost Hole. On the shutdown of 12-13-50 during a cherging oporation it was not
possible to rumove the shielding plug in hole No. 2. After severcl attompts to o
romove the plug, a largu leck was developed in two semplo tubes. Grephite samples
in tho other holes were rvmoved and st d in cavus on the X level. The samplos
in No. 3 tubo could not bo removed so g'vosumbly they will be of no future velue.
The B Hole was draincd end the wator supnly disconnceted., This facility will be
repaired or ropleced end it is anticipetod that i%prcvemnts will be made in the
methods of retrieving semples nnd shield plugs o prevent a reoccurrerce of such .
l1oaks. Loss of 20 in-hours of wo*er in the B Hole had some harmful offect on the
flattening of the pile end the mishap elso deleyud tho stert-up e short whilo,

©
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: thimm T,'s
Dates (inclusive) Ave., Max., Grophite Temporaturc @ o/ T,  Hottest,4 Hottest Hottest Maximum Outlet Rator Temps.

and Equilibrium or Limit 13 G Cel. Max. at 13°G .240 .20 .200 .200 175 .140
12-1-50  12-11-50  Avorago 317.7 378.3 C 5.673 @ 48.7  47.8 53.3 62.4 66.6 66.6.
Equilibriun ®
12-1-50  12-11-50 g Moximm 322 36 @ 5.750 49.1 o48.6 @ 54.5 63.6 68.8 @57.8
Equilibrium @ @
. : .
2-1-50  12-11-50 d’?mit 380 ® 380 49.0 - 60 69» 78% 80
12-12-50 Coefficient 302 39/, 5.505 48.9 48.1 53.7 63.0 63.5 66.5
Tost Non-equiliirium :
12-16-50 12-21-50 Mhximm 352 37 6.05 42.8 49.5 51.1 59.9 67.8 69.7
Non»c-qtilj.brium
12-22-50 12-26-50 Averege 356.2 3€5 6.172 . 50.4 50 50.7 59.6 65.6 66.7
Equilibrium ® - _
® 12-22-50 12-26-50 Maximum 366 368 6.256 51.0 50.7 52.0 60.9 | 68.7 70. .
Zquilibrium o ‘
- < T T Sl .
| @222-5C 12-26-50 ILaimit 380 380 51.0 62 Tin 80 80
— = e
| o
e © -
e ° ‘ ot
* 9% Inlet Water Temp. @ . ~

-4
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% Test Holo. Tho C ¢ost holo hes boun preparod for tho installation of a numbor

of graphite tomporature monitoring thermocouplos. During tho shutdown of 12-13-50
the short aluminum thimblo with its ghivlding plugs and the majority of the tudbing
40 tho gas thormemoter tuld wore removed. The innor stuol ated plug could not be
roroved with the oxisting removal oquipmont. Now equipmunt was obtained for tho
12-27-50 shutdown and tho plug was romoved at thot timu. All graphite piocos
wure rocovorod and stored in a cavo, Tho gns thormomoter bulb could not be ro-
moved so it was pashed 10 tho roar end of the hole, Little troudlo is anticipatud
in the instellation of tho thormocouple agsombly.

Exit Wator Monitoring Systom. During tho shutdown of 12-13-50 tho @himstock jon
chambors wore cluenod with oxelic acids Tho flows woro improved to some oxtont.
In tho now typo chembors, which arv constructod with 5/16 0.D. seron tubing in
placo of tho spyroximatoly 1/9 x 2 in., shimstock anmulus, it waas notod that tho
flow i3 grootly rostrictod. This information was givon t‘;ho Instrumont Division
for thoir considoration. Tho activity Tead by the.ion chalbers in tho 4, B, and C
samplo rooms was ducroasod from about 2.2, 2.9, end 2,3 x 10711 to obout .4, 8
end 1.2 x 10711 vy tho cleaning, indienting a vory high provious background
activity. It is onticipatod that ¢ caroful svloction of chambors (as to brass
shinstock, stool shimstock, and saran tubing 2ypes) will holp in telencing flows.

On Docembor 4, 1950, tho cyclo timo for all of water snmplo rooms wos changod
from about 45 soconds to 80 soconds por hoador. This has matorially roduced the
mixing and dilution of high activity samplos with provious end sublsoequont samplos.

o
D_PILE LONIHLX EEPORT FOR IECELRER - J. F. Sulliven - J. M, Atwood

Power Lovol. Thu D Pilo oporntod during tho month of Docomber at 1008 CO, and
tho powor rangoed from 305 to 335 MW averaging 314 MY, Tho tablo bolow lists tho
obsorvod grarhito tomporctures, apparont thermal conductivity valucs at tho
grup!"to thormooouplos, and tho /) Ty limits in offoct during tho month:

Lraphita Tempa, o Awosront Theroal Cond, T Limits
. Cele), 130 140 @

130 240 Max. VAT /Teh 2240 2000 175 .40
Mox.® 348 3%  395°C 5.91 5.72 47.5 56,0 75.0 75.0
Ave. 326 335  375%C 5.40 5.42
Min. 292 314  341°C 5,13 5.20

q = Hoat gonoration in tho Avorego of four tutes surrounding the graphite
@ thormecouplo,

Tgh » Tomporature difforonce beiwoon thu graphite end tho local wetor in
tho four tubes ad’ncon® to tho thurmncruple.

Efforts to loente tho limit. ng graphito tomporctvses in the rogion of tho 13Q and
14G thormocouples to doturmine whothor the prosont mothod of calculating maximunm
gravhito tomn raturns {s conavrvetive hinve not buon sucecasful to dato bocauso
¢f tho pile po!gon column mirangumunt. During tho Ducombor 20 shutdowm, tho
pilo poiecon colurms wure adiuatod to improw tho flattoning of the pile from

tep 10 bLottom,
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On Dvcomber 28 it waa nocossary to cut tho pile powor lovel from 330 MV to 325 W9
bocnuge of muasured V.S.R. thimble thermoocouples oxcooding 380°C. This is the
firat instance at D Pilo whore the powor level was limitad Uy & moagured tempora-
turv in oxcugs of 380°C. '

Y32 Thimbla Tharmocouplo Insteiintion. Thu #25 VSR thimble was ruplaced with a
thormocouply thimdble containing six chromol-alumel thermocouples. The couples
were instelled on the thimblos 80 thuy will be opposite grephite leyors 24, 36,
48, 60, 68, and 84. All thurmocouples ore oporating oxcept tho thermocouplo

opposite layer 48. An atteompt will bo made to repair this thormocouple on the
nuxt shutdown. ®

Unit Motion. Four trayverses were made at D Pile during the month. Vertical tow-

ing measurements were made in tube 2451 and in tube 4674, which was traversed
both from the front and from the rear. Horigzontal bowing measurements were taken
in tubes 2451 and 2496, on the near and far sides.

Vertical bowing data on the top conter tube indicate contimued recovery of
graphite damago in the center of the pile. The elovation of the midpoint of
the tude has dropped 0.£ inch since March, 1950; total recovery {rom the highest
elevation, which occurred in 1948-49, is over 1 inch, Correlation of bowing

meagurements from front and rear shows the cutlet end of the tubo i adout 0.1
inch lower than the inlet,

@
Tube 2451 was traversed vertically in accordance with IT 105-372-P, which pro-
vides for monitoring graphite expansion in the cooler portions of the pile by
periodic traverses of {ringe zone tubes. Maximum vertical elevation of the tube
was 0.80 inch. The tude will be traversod sgain in approximately nine months.

Horizontal bowing ooesurements of tubes 2451 and 2496 indicate laterel .recovory
at the center of the tude of 0.4 inch on the near side and about 0.3 inch on the
far gide. Tight-wire reasdings at tho center of the far side aince the latter
part of 1949 also indicate an imvard movement of this face., Maximm horizontal
bowing on the moar and far sides is 1.0 and 2.5 inchos respectively. Removal
of the near side cork sosl does not arpear to0 bo nscessary in view of the in-
dicatod recovery of outward bowing. ®

Mossuwroment of Flux Distrivution. Thirty=four numbered slumirum dummies were
instelled this month in tube 1365 as apacors for graphite samples. Aftor scho-
duled diacharge of tho tudbe in May tho aluminum pileces will be weaseled and tho
activitios plottod against position to obttain furthor information concerning
fron; 10 rear neutron flux distribution in D Pile.

Exit Water Monitoring. The exit wator monitoring system was inspocted to

determine its prosont suitability for the oarly dgqtootion of a ruptured slug.
Tho monitoring apperatus in A and X samplo rooms & D Pile is oquippod with two
solonoid valvos in tho tap 1ines from oach heador. Modifications {n tho othor
sampling wystems (B, C, ¥, &) havo onablod thoir oporation with ono solenoid
valvo por lino, Mslfunction of thoso valves ocours sovoral timos oach month.

® T trip limits and flow ratos through each lino migt be resot until equilitvrium
conditions aro attainad. Thoso inadoquacies give risc to & woll-justifiod mis-
trust of tho monitoring eystem by tho pilo oporators.
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It was found that {rom ono-fourth to ono~half of the total flow through the top
linos passod through tho ifonization chamter and thiat time for fresh water to first
appoar through tho chamber wes 1 1/2 minutos with a flow timo through the
epparatus varying from 1 1/2 mimtes to 10 mimtos, '

The modification of the B, C, ¥, & 2 Samrle rooms has oneblod visual examingtions
of flow, but results in considerable mixing of wator {rom difforenco headors and
dclays passago ofwatar through the chambor.

On tho noxt shutdown it is planned 18 encaso tho oxit wator from tho chamber in
a mnifold to roduce air contamination in tho A and X rooms and i{n the othor
locationa when timo is aveiladle. The ionization chamdors will be lowored to

incronze the flow of wator. This change is expected to onablo consideradly
.botter oporation of tho monitoring system. '

F_PILE MONTIHLY REPORT FOR LECEMEBER - M, W. Carbon - W. D. Gilbort

Powor lovel and Crathito Tomporeturos, The F Pilo oporated at & nominal 305 MW
powor lovel during the month. Howovor, during the oarly pert of tho month tho
oquilibrium lovol varied from 310 M7 to 325 MA, but at tho end of the month
difficulty was encountered in maintaining a laevel of 305 MWW. At tho timo this
roport wadwritton, tho lovel had toon tomporarily cut to 290 M.

o
Tho power levol during the month was govorned by tho maximum calculatod grephite
tomperaturo. Early in tho month tho celculatod epparont thormal conductivity of
tho grophite and CO; around 13 G was high, and consequontly rolatively low maxi-
rum graphite tomporaturos were computed. Noar the end of tho month tho apparont
conductivity 261l off sharply and the calculated maximum graphito tomporaturos
rosv. Tho roason for tho changus in conductivity arv unknown, but the fact that
thuro arv changes wns somowhat substantiatod by similar caluclatud changus around
thormocouplo 14G. Plots of eopparont conductivity versus graprhito tormperature and
COy concontration yiolded 1ittlo information as to tho causo. A plot of con-
ductivity vorsus timo from August, 1950 to tho presont indicated & fluctuation

° in conductivity which wne somowhat poriodic, dbut no dufinito cyclo wes apparont.
Avout tho only firm poinl which can tu statcd is that tho apperomt conductivity
docroased sherply aftor the shutdown on Docembor 21, 1950,

CO, Concontration. '%ho F Pilo i{s boing operated at a nominal CO; concontration

of 100%. Howover, during most of tho month thu concontration actually varied
from 908 to 93%. Throe shuidowmna occurrvd during tho month, and a tubo and &
thimblo woro romoved; consofuontly, tho concontration tended to remain low. @

Thimble Installation. A vortical thimtlo with throo attachod thormodouplos was
instellod in #27 VSR holo on Ducomter 21, Unfortunttoly, two of tho thormoccuples
woro brokon during installation, tu4 tho remaining couplo is locatod at tho contor
ofgtho pilo, and proliminary roadincs indicate that tho thimble tomporature is
woll bolow tho tomporaturo nt 13G. Confidonco oxists that high rato of thormo-

couplo broakage will not Lo prosont whon tho add:iionnl thimblos and thormocouplos
arc {nstallad, e
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Slug Corrosion Ratos at Elovetud Tumporaturcs -~ PT 105-103-P, An avorage slug

corrosion rate of 0,18 mils/ho, and a mximm of 0.45 mils/mo. wore obsorved from
tubo 2275 dischargud from F Arca on Docomber 21, 1950 at an onrichmont level of
400 MYD/T and an avorage outlet tomporaturo of 75.5°C., An average rato of 0.33
mila/mo. wag observod for the four slugs having the highest rate in tho tube.

Tho slugs woro charged for a tc+al of 260 dnys, Following is tho percentage of
timo tho slugs wore oxposod at olevatod tomporatures, oxclusive of sghutdowns:

Igmnmﬁnm_:.."& ' ¢ of Timo in Ranga
up to 59 14.3 ..
60 - 69 14.3
70 - 79 32.5
80 - 90 18,9

In ordor to obtain slug corrosio’n data at highor avorage outlet water tompora-
tures, guthorization has beon requostod, in Supplecmont C of PT 105-103-P, to
pormit outlot wator tomporaturcs up to 95°C. Undor this tost, rogulation of

tho pigtail velves would to pormittod in order to mnintain tho highost prectical
outlot weter tomporatures. ¢

Craphito Burnout Test - PT 105-391-P, Tubos 2682 and 2777 wore solected for
installation of grephito burnout sempleos at 100-F Aroa, Process tubo 2682 was
removed on Decombor 5, 1950, and woighod graphito samplos wero placed in tho
bare channol and ocro voing exposed to tho pile atmosphoro. Throe groups of
samplos, togothor with thormocouplos woro pleced in tho chamnel et tho following
distances from the front face - 22 foot, 28 foot, and 33 feet. Graphite tompor-

aturos of 315°C, 280°C, and 85°C, respcctively, wore obsorved &t a power lovel

Two groups of woighod samples, containod in smell alumirum {ubos, woro placed in
process tubo 2777 on Docember 21, 1950. Somples in the conter of the pile, 22
foet from tho front facu, aro being oxposcd to gas atmosghores of oxygoen, carbon
dioxide, carton monoxido, and a mixturc of 95% carbon dioxido and 5% carbon

-monoxide. Tho samplos in tho rear of tho pile 30 feot from tho front faco aro

boing oxposod to & gas etmosphorc of carbon monoxido. Temporatures of 325°C and

75°C, rospoctivoly, worc obsorved for thuse grephito samples at a powor lovel of
305 My, ® &

S;ug' Wolghing Ajparatus. Tho.appamtus for woighing corrogion test slugs in air

o ? @ TM=1995 5~

is boing sot up for tosting in tho roceivor pit at 189-F building., A platform hes

boon oroctod to give tho hoight nocossery to tcst tho epparatus and to give test
conditions which simulato thoso cnoountored in tho transfer basin. A wator
oductor for tho romoval of water in tho apparntus wns ordored and has beon ro-
coivod. Testing is schudulcd to start tho fi{r.st weok in January. &

Rosults of thu treversc of tubo 4674 mado on Decombor 5, 1950,
shows that tho maximum point of vort:cal displacumont is contimuing dovmward.
Tho maximum vorticel displccoment, 3.1 inchog occurs at a point botwoon 13 and
1, foot from tho front Van Stono.

wmm DECLASSIFIED
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e P O3 P Per ST TR YOS YO DT T T T T oY SR LG SuppTomont A
to Production Test 105-347-P has boon writton. Tho purposo of this supploment is
to detormino tho mnximum timo tho flow in a eross-hoador can bo shut-off at

various tiro intorvals aftor shutdowm at F Pilo. Thu supploment is now being
eireculated for approval,

Unit Motion. Thore havo beun no significant changos obsurved during this month.

Ireverso of No, 2 Hordzontel Thimble. A traverso of the No. 2 horizontal thimblo
was mado during tho shutdown of Duecomtar 14, 1950. The resulisg of this trevorse
show thet tho maximum vortical displacemont, 1.65 inchos, occurs botwoon 9 and
10 foet from tho edge of tho noar sido. Eetwoon 4 and 9 foot in from the near
side, vortical rise of the thimtlo is apprroximstely 0.3 inch per foot.

H PIIE MONTHLY REPCRT FOR [ECEMEER - E, C. Wood - R, B, Hamilton

o
Dower Lovol and Limitg. A disturvance in tho heat distribution of the pile which
appoarced aftor the shutdovn of Novem:tor 28 ceused the pile to run at reduccd
powor during a pert of the month. Thc offect was aggravated by en apparent
change in tho calibration of the Brown tube tempurature rocording systom which,
although H-10 tubo limits could W reiscd in nceordance with the instrument change,
caused the hcavy metal tubes in the H-10 zono to run over lihits at 470 lovel.
The instruront condition is now fairly wcll undorstood, tut its inadequacy for
L 2 oporation in this mannor is ovident. -

Aftor the 470 lovel was roached, it appoarod tliat tho pile had coms out at oquili-
brium with moro thon the optimum oxcess roactivity in tho rods. As a rosult, the
formor even tomporature disiridbution was disturbed. Rod manipulations wore in-
offoctive in rodueing the hot syot. It wos otsorved at this time that the Browm
termporature rocordors did not givo consistunt roadings oithor betwseon the two
instrurents or among arny of the thruvoe systoms of monitoring usod with a singlo
instrumont. This offoct had boon notod teforo whon only the H-10 tubos wore
limiting; tut, since the H-l0 limit is doterminod using tho Brown instrumont,
tho gbsgolute accuracy of the instrumunt {s unimportant as long as the samo sot-
up 18 usod for monitoring e¢s wns uscd for dotormining the limit. However, if eny
tubos arc running ot tho boiling disocsu limit, the nccurncy of tho instrumont is
of considorable izportanco. At the timo, two of the reguler motel tubes in tho
H-10 zomo appoared 40 bo ovor limits, and a caroful chock was thorsforo mado on
tho accurecy of tho Brown. This was dono by unsoldering the thormocouple loads
® from the conncetion board and reeding the thermocouple with 2 precision potentic-
motor using en ico bath cold junction. As a rosult of such chocking, tho Brown
instrumont was rocalidratod end wes found to road about 1° highor than bofore.
Aftor chocking as doscribed above, tho rower lcuvol was reduced until tho maximum
tomporature risc in tho hottost rogular motal tubos w8 58°, The roduction evon-
tunlly brought the pile powor levol to 440 MY, ’

As was anticipatod, it was found that tho cut nocossary to dbring the tubes within
limits waas groator then would havo dboen oxpectod from the amount of oxcess abovo
limits, Most of tho fectorgs which work in faver cf &n increase also opposo &
dacrocso in the powor luwul, At tho lowor lovol more oxcoss must Yo carried in
tho rods and tho tomporaturu balance suffors from the crowding of tho hot tubes
in a smllor spaco. In thias ceso thu loss in powor lovel was 308 more than tho
oxcoss over limits aftor rocalidbration.
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Tho distrutance in the heat distribution was corrocted by tho area physicist on
the shutdown of Docembor 19. This was dono by replacing heavy metal tube in the
conter of the pilo with a light poison tube, and the rosult, together with a
slight change in the rod configuration which wns mede, was offoctive enough thet
o riso t0 480 M{ was mndo on Docombor 29. Thore are throe facts which were mede
ovidont by this oxperisuce and which desorve further emphasis. First, the
torporature distridution of tho H Pile is criticel and dolicato. " Small changus,
mde in tho courso of routino loading changes, can upsot it out of proporticn
40 tho size of the chango. All of thoso cennot bo forescen or thair effect
oxactly prodictod. Therofore, it is 1o bo cxpected that the powor lovel will
be roducod from ¢imo to timo {n spite of ovory offort to avoid it. Seceond, in
ordor to hevo sufficiont floxibility to componsato for changing conditions, it
would bo dosirable to dischorge some of tho hoavy motal tubes in tho H-10 gone
from timo to timo et low concentrations and roplaco thom with loedings spocifiod
by tho arca physicist. Somw of theso tubes cro now limiting and should bo ro-
rlaced with shortoned ¢olumms in any caso if it is dosired ts oporate the pile
at tho maximum atteinabdle power level. Third, the vcliadility of the present
torperature monitoring system for this type of osperation is in question, and
afforts should be, and will be, tade ‘tv improve it.” It 1s doubtful if the -
1f the auxiliary systsm as currently used can be relied upon with * 2%.

S _
As of Docembor 28 tho limits aro sct at 58° torporaturo rise in the hoavy motal
tubos, and 55® in tho H-10 tubes. Tho 2.5° increeso in the H-10 delta T limit
is lergoly duo to tho varying celitreation of tho Brown.

Front to Rear Flux Distribution. Tho eccoumpanying figure presents tho data ob-
tained from four recont flux travorses. Work was bogun on this whon post dis~
chargo ectivity rcadings of tho pieces from H-10 tubo 2772, discherged under

PT 105-316-P Suprloment B, showod on unoxpected pock et the downstroam ond of

the H-10 locd. It appecrs that tho maximm flux occurs sbout at the edgo of
gthe H-10 load: and midway botwoon the plane centaining the central thormoeouplos
(which are usod for comtrol of tho graphito temperature) and the plenc containing
thoso next downstream. Tho flux, and thorefore the loesl heat guneration, is
highor at the poak than at tho contrel thermocouplo location by about 8%, If

the transition to rogular mutal at this point is ignocred, it is calculated that
tho temperaturo at tho peek may be slightly in oxcess of 400°C., Howover nothing
is ¥nown about tho length of tho transitiszn zome betwoon the H-10 loading and the.
rogular metal loading; and tho portion of tho total heet generation which appears
in ¢ho grephite in tho H~-10 loading is belicved t® do ebout 1.5 timos that in the
roguler motal loeding. Thorefore, doponding on the longth of tho transition zone,
the tomporaturc at tho poak may be considorably lower than a simple calculation
would indicate, It iz plenned to cveluato this offoct by rumning 2 tempernturo
travorso of tho empty tube position at 2577. Tho skowing of tho flux distribution
curve is apperontly tho rosult of ¢ cdoparture from symmetry in tho eonstruction
and Joading of the pilo. st present tho conter linu of the rcd gystcm is located
14 I¥2" upstroem of tho contorlimoe of tho pile. The loedirg is centorcd edbout 1
inch downstroem. This is shown 2n the figure. Some holp might be provided by
moving tho loeding forwerd to moku tho configuraticn more noarly symmotriesl,

end a progran for tosting this is boing studiod®
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Ruggrgd Slug. Tho mejcr incident cf thu month wns the outege for clearing @
ruptutod slug from tube 3288. The first indication wos a riso in tho sample
reading from hoader 31 at about 3:00 AM on Docomber 4. This was accompenied .

ty an almost simultanoous inerease in tho far side riser sample. A docay curve
run on tho samplo {rom 31 heedor showed no evidonco of fissica products. Opera-
tion during the day proccoded norfally with gloso ronitoring of the semple rooms
end the pancllit gauges on hoador 31. The Filo was scrommed at 6:56 FM whon the
rancllit roading on 3288 showod a2 total inercaso of eight psi from normel readings.

Whon attempts to move the charge had failod, tho flow from tho tube wes diverted
into a hoso and the effluent run into a spocial crid vhich had been prepered near
the 105 building. Romoval of motal from tho tube was accomplished by the
same procodurcs s were used in®hoe IR incidont. It was nocossary to romove
tho gundbarrcl from tho roar face tc pass tho soction of tube containing tho
rupturod slug. Tho rupturod slug was '@o 3.th fron the upstrecn end, Aftor

9 &

replaceront of tho gunbarrol, and tube, and recharging, oporaticn was resumcd on
Docombor 7. ' '

Ugit . Mation., Thord@wore no umusuel thormel motions of tho pile structure this

month. Tho present trend is for tho top shield ¢o movo diagonally toward the

far rear cornor during cperaticn and to roturn to normel whon cold. Tho results

of tho manompter treversoe of tube 4674-d takon on 11-28 woro reported in Documont
° HA-19646. A roview of the data indicatos that & nmot deflection of 0.06 inches

hag cceurred at & point 10 fect from the front Van Stono flenge since 6~7-50.

@ his is sm1l but signficant., Tho cvernll oxpensicn of 0.308 inches is about
ono-third of that notod for the oldor pilos at en eqygvelont exposuro. ¢

Gas Analyasis and Consumption

No. Shutdowns in poriod Low pressurc Cas lcss Averago Percont
% ©© - Std. Cu. Ft. co, co
3 ‘ 18, 000 go.8® 4.8 Q

-

‘ & - . A test oxposuro of dopleted 238 Urcnium slugs in elpha

® rolled lead dipped Urnnium slugs hes teen partially completed. The test slugs

= wero all untransformod and the netural ursnium slugs wore mado from rods
represonting 3 rolling tumpuraturos. The fcllowing teblo sumaerizes the g
sults to dete of slugs di%harged et 100 MID/T.

No, of Averago length Averesge diemeter Averago warp
Type of Slugs Slups choneo chango chansco
®
Desloted U238 © 10 + 0.018 negligiblo - nono
alpha rclled at
® high tomp. 5 @ 0.002 none +0,004
elpha rslled at :
modium temp. 5 + 0,035 , -0.00 +0,002
alpha rolled at 3 ®
low temp. 5 + @l’l& +0.005 +0,012
Group V control
slugs 11 ~ 0.002 ) -0,002 ' none
u_ e
-]
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DR PIIZ MONTIZY FEPORT FOR CECEMEER - P, A, Johnson - C. W, Wheelock

E,’i_],q,}_e_x;f . The DR Pile operated at a power level of 425 MY to 445 W
duritig the month except for four days of operation at 415 to 425 1A because of
high temperature rises in individval tutes. The only cutefs were three instfi-
mpntation failure scrsms from which quick returns were made to nominal level.

The power level has contimued to Lo limited by the maximim heat encfaticlh pew
tube based on boiling Mquirements; however, a rise in power level was at®ained
during the month from impPoved rod flatiening possible because of €eactivity
geins, Increased water flow resulting from a partial purge during uBit opefation
also allowed a power level increase. Within the next month power level increases
should be possible due to the increased fl@ttening associated with ®e snticipated
contimied reactivity gains or from increased water flows resulting from effective
tube purging.

As the power level was raised, the maximum recorded graphite temperathncreased
to 273°C on thermocouple 140 whfe the maximum claculated temperature incfeased
to 280°C. The porcentage aversge of the Orsat analyses for the past momth was?
€0y, 97.7; CO, 0.43 O, 0.4. Tho continued high gas losses, a ging 2860

standard cubic feet por day, would tend to prevont any dbuild-up of carbon
monoxide®, _

(9
o @
The following table indicates the generel operation cﬁ@racteristics of the past
yonth, The detes listed are those on which the power level was chan®d to tRe

/Mlue shown, and the maximum temperature values are typical for the indicated
power levels.

@®
Max{mmnm Maximm
Moo sured Calculatod Maximmm W@or I iman
Jower  Graphite Graphite Temporature Risd® Gutlet Watey
Date  Loypl  Temgereture Tempgwaturo Cestral Tube 7T
- @ a2

11-14 430 W 250°C 256°C @ 68°C 80NC
12-8 425 W 253°C 254°C 68°C 778G ¢
12-17 435 MW 261°C 273°C 68°C ® 7%
12-19 L45 W 272°C 280°C 68eC : 77°C
12-30 430 W 273¢C 282¢C ® 68°C 76°C

Film Build-up. Sinc‘é the actual operating limitation for boiling in the tubtes is
based on an alloweble tomperature rise across the tube, the power,level at the
DR Pilo is quite sensitive to the roduced water flow resulting fz%m the duild-up
of £ilm in tho tubes. In the 45 days of operntion after the November 3 purge,
the total water flow had dropped 1500 GFM and ‘the flow in typical central tubes
had dropped approximetely 0.7 GP}’Q Thig three to four gprcent drop in flow
effectively lowered tho maximum pGwor level bty a like percentage, approximately
15 M¥. Tho accidental iron rust purgo of Docember 18 incressed the flow 500 GPM
and allowed a power level rise of approximately 5 MW, tut after the purge the
film build-u%:ontinued at ap,roximatoly tho same rate as veforo.
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DECLASSFIEDg ~ _

principal activity would result from the 14 Si30 which has a’half-lifo of 170

! ¢ HY-19953
o oy

Lack of @ailable rosctivity makes the possibilily of successfully purging om.
a gcrem shutdown and quickly returning to nomiral level doudbtful, at the pfosent. -
but contimed gaing should meke this possible in tho noar futuro. In viow of this-
type of situation,®yhich will protadly repeat itself at DR rather froquently In™..
the future, the best manner in which to reduce the £ilm with e minimum production
loss appears to be a purge during unit operatfion. Easod on a spectroscopic ena-
lysis of tho diatomaceous oarth used as a purge materiael, calculations were med
which indicated that with a two socond irradiztion®i a meutron flue of 1 x:10%
nv, the ectivity induced in diatomaceous earth_would be 400 ,.'é"per.poxmd.", “Tho

mimites. A 100®ppm concentratisn of the above matorial in weter would result.
in e suspension w@h an ectivity of 0.09 «:ef/litor compared to the current . .
activity of 1.3 ,c/liter M tho normal effluont from tho 107 DR basin. No 7%
gllowence was mado for eny hold-up in tho pile of any of tho cofiporents in the
purging moteriel, although thoro is gome cvidence thet this phenomofiom does . .
occur. The indicated activity is low emough, however, thet un@r a coftfolled. -
test no difficulty would occur evengif the sctunl actiyity wofe farf-fod® that . -
colculated. The effect on pile resfiivity of 100 rim®f diatomacecus carth -~ -
should be much less than one Mi. @ here should be lit®o doenger of plugging - -
any screensgn tho water systom, as the purgo metericl would be edde® i% tho
semo manner £s during & normal shut®own perge. Oporation at a reduced level . .
during the purge should also reduco the potential hnzard from a pluggod sc¥gen.
Flow through the semplo rooms would have to be stopped during such a purge but
for the relatively short ¢ime invelved this @ould not bo toosorisus a p¥odlom.
if operating at a roduced power level@ . o

It is porposed to conduct a trial urge on & production test basis by »educing -

 the power level at DR Pilo to 150 M7 end purging for 30&imiige-with 100 ppR -

of dictomaceous oarth. Tho water will bo run into a soperate basin @yriwmg the . .

@.\rgo 80 semples cen bo otiggod to determine the actual emount of activity

a%ed to the watur bty the purging iunm and tho removed f*@n. At tho coR-
c®sion of the purgo the power lovel will te immgdiatoly rateed bhed to ndinal
level and the water flow divortod toggho othor bagin., If this mstBod® of pisg
would prove to be worksble, a considcreble saving of production could result in ™.’
any pile operating on toiling disease limitations. -

Iron Rust Purge. The pilégvus inndvertently purged with iron rust on Decomber 18
when clear well Mumder four at 190 IR was ruturncd to tho water systom. This
cloar well had not boen in uso for epproximetely a month whon system lecks wore
being ropeired. After ropairs wore comploted it had been flushed, but apperontly

@some rust particles werc not removed. Soon nfter the valvo to the mein suction

)

lino in 190 IR was pertislly operncd, 8 sixty porcont increaso in effluont woter
activity #ad a elight loss of rocctivity were noted at DR Pile. The effluont
sctivity roturncd to normel in twonty mimutes cnd tho total wetor flow increcsed
slightly because of the purging cction. Sceverel hours later tho velve to tho
suction line was completely opored £nd o twonty percont increcse in wator
sctivity resulted. This dropped beck to normel in approximately three hours.

Ae 8 result of this purge tho wator flow was increesed by 500 GPM, the panollit
.ressurcs woro lowerud by 2 to 13 psi., ond tho prussure drop across tho tubes
in which thig drop is routinuly mwasurcd docrocsed € psi. It wes noted that
the scroen ifi the Numbor 4 inlet line to the riscrs wos partially plugged, so
flow was cut from both this lino and the Numter 4 cleer well.

o
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The sereens in both Number 3 and Number 4 inlet lines were later removed and
the lines between 190 DR and IR Pilo flushed. Examination of particles caught
dn tho scruens showed that thoy apparently were fino iron rust, the bulk of
which would pess a fifty mosh screen,

o No 111 effocts were noted from this purge; in fact ¢ five M¥ riss in powoer lovel
cen be attributed to the incrensed water flow. Apparently most of the solid - .
motter sottled in tho 107 dasin es no rise in activity on the effluentaside of
tho basin wns noted, It is tontatively plammed to inspect the moar erdss-hoader
seroens on tho first availedble shutdown, 33 the bulk of the rust would have
passed into Numbor 3 and Number 4 inlet 1imes which feod primarily into the
noar risor, o g

o  Unit Motion. Fo significant changes in thormal motion of tho pile structuro woro
© noted during tho month. Trends previously noted contimicd as expocted at tho
highor tomperatures resulting from the ineroased power lovels.

Test Hole Facilities. The water hocter to bénstalled on the B test hole was

O rccoived from H +ile, and plens for its instellation at DR Pilo aro bdeing drawm
up at the 101 Shops. As the low rocctivity condition which mode the removal of
tho water from the B and D test holus des’rable hag improved: tonsiBardly, i
©O it will be recommended that tho watur be returned to theso tost holos at tho
noxt shutdown. Q o -
Effcets of Ruptured Slug., Preliminery invesitigetion Ly the Motallurgical Group
of the soction of tute 1476 DR, containing tho rupturvd metal piece, verified
the prosonce of a hole ingdho tuie section. Thu emount of wator that leaked into
o tho pilo from this hole wns epprrently smll, beczuse the average azount of water
romovod daily from pile during the month wrs 44 pintvhi-lo the averasge for theo
first wook aftor the tute ruptured was only %2 pints. Whet appecred to be uranium
oxido was visitle in the hole in tho tube section, so it is likely that some
- O fission products wore transferrcd to tho graphite chamnel. Analyticel rosults
o e ot yet aveiladle from the solid meterial vseuumed from the chrrnel. Thore
hns mot beon eny evidenge of fission product Qin 4he pilo gase.

Semple Room Wntor Monitorine Sygtem. A preliminary survey of t% operation of
the samplo room monitoring systom has revoaled several shortcomings. In order
10 baleonco the redicactivity of tho cross-headors which ere opposed on the .
bucking circuit of tho Beckmern, considortcble variation in sample flew for the
various hoaders is nocesscry. ¥This rrsults in gn indeterminate lag tetwoea the
S Otim of sampling aﬁ? the timo thQscmplo passed through tho icnization chambor.,
Tests on rondom hentiers indicated thue time for e sample to pass through the
system varied from 47 to 130 soccnds, while the actuel sample cycle was 40
scconds. Apparontly &t timos tho leg s cven longer, as the radiocectivity from
+he ruptured picce in 1476 apiecred six cycles affor cross-header 13 1/2 was
O sampled. Tests e£lso indicetc thet o4 the 4ime nocossary (or the sample to pass
through the systen, occasionzlly neariy hell is consumed tefore the sample enters
tho chamber itsolf. This delay rusulis {rom the rctometer end piping upsiream
of tho chambor. Tho significancoe of tho lag in passegeObf wetor through tho
Osample system is that considorable dilut on of +he sample tokes place.
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Several relatively simple alterations should improve the opsration of the
system. Putting the rotometer on the downstreem side of the.ion chamber and
simplifying the piping on the upstream side should eliminate considersble time
lag. Changing the manner in which the cross-header radioectivities are compared
on the bucking eircuit should also improve the operation. Currently the acti- .
vities on edjacent headers are compared, but the near side of one is compared to
the far side of the other. This makes the system quite sensitive to rod changes
and poison distritution and occasionally necesgitates large {low adjustments. o
The construction of the sample rooms at the DR Pile would allow the comparison
of the activity of adiacent cross-headers on the some side of the pile with a
minimum of repiping and only small changes in the Beckman circuits. This change
would also facilitate making flow adjustments as all changes on any one bucking
circuit could then be made in the same sample room.

Increased Pump Pressure at 190-DR. The advice of the Ingersbll-Rhnd Comp?w

has been asked on the feasibility and safety of operating the 150-DR pumps at
discharge pressures in excess 0i the currently allowed 425 psig. This latter
1imit is 25 psi in excess of the original design value, tut was fudged safe by
the test section of Ingersoll-Rand. It is unlikely that the mamufacturer will
authorize the uso of the pumps at higher pressures unlesgs the castings are re-
placed with an alloy steel. Since an increase in header pressure of 20 to 25

pei at the DR Pile should allow an increage in power level of 20 to 25 MA when
‘the pile operation is limitad Ly the heat gemeration per tube based on doiling,
the possibility of opersting at higher pump pressures should be fully considered.
The water supply system from the pump discharge has been pressure tested at 900
osi.

Y - _

As the pumps are not subject to shock locads it would seem to follow that a
practice of oporating at a pressuro of two-ghirds the emount for which the pumps
have been hydrostatically tosted would bte safo. Since the pumps have been tested
at a hydrostatic pressurv of only 650 psig, consideration should be given to the
feasibility of testing them on the plant at a highor pressure cqual to one and
one-half tiries that wvhich might be desired as a working limit. The receipt’of
requested information from the manufacturer should provide e firmer basis for
any reuvommendation on this prodlenm.

Craphite Conductivity. It appears that the overall thermal conductiaty of the
graphiteo modorator of IR Pile has docromsed someswhat sinco initial stert-up. Data
gathored vetweon October 12 and December 29, 1950, ropresenting total pile
exposures betweon approximately 1370 and 29,700 megawatt days, have been used to
caleculate a thermal conductivity factor, kgmtts por tubo~foot-degree centigrade
which is shown flotted against total exposuTe of tho moderator at thecgspective
thormocouple location. This exposvro hns loon calculated in torms of“mogawattd
days por tube-foot, bessd upon wator flow and tomporature rise in the four pro-
cess tubes surrounding tho particuler couple under considoration. A cosine O
oowor genoration distritution from £ont to rosar, symo&ical 40 the graphite -
conter-lino, was agsumecd.

o

Tho curvos for 10G, 14G, and 19G ago plottied on tho accompanying cl?art end in-
dicate tho gonorsl trends to date. Theso throe cmﬁlos are surrounded by iho

same four process tubos, 2573-74 and 2673-74; 140 1is located 10.46 inches dowr®
stream from the pile centor and 10G and 19G erv 7 feet, 1.84 inches up and
dovmstroam rospectivoly from the grayhito conterlime. Tho curves for tho other °©
ton central grarhite couplos, ghich have similar front to :gar locations, ine- '
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In gonoral, the rosults did not show the contimity hoped for, but did indicate
a conductivity docrcaso at ell couples over tho period considored. In all cases
tho groatest conductivity loss wes'iat tho upstream couplos, while tho contral end
dwmstream points showed no consistant rolative variationz.. Tho conductivity et
tho downstroam couples now appears 0 bo better than that at tho conter for the
same tute locations, but the values 30 show scme decrease in moving from o
tho contor toward tho sides of the pile. The conductivity at most of the couples
secmed to drop off during the first pert of tho period, but showed an apparent:
'increase later on. This trend for tho centrnl and downstresm couples agein -
appearod t0 rovorse itsolf during tho last two or throo wocks end it is not in-
dicnted thet the conductivity st the centrel and downstream couplos is decronsing
while thet at the upstroam couples is isereasing. o '

The study so far has not beon particulerly conclusive, but is not complste. Fur-
there work may aid in prodicting changes boforo docroesed conductivity would re-
sult in high grovhite tompordaturee that would limit pile operation. It is hoped
thet data taken for power risss during start-up, end availadble from recorder
charts for selected couples since, will provido anothor method of finding re=--
lative grophite conductivity through graphite period calculations, Soms work

. hes boon dono along this linc, and its complotion should provide information for

the first 1370 megawati days of opuration as well a8 a check of the material
heroin roported. - o
o ©

Cw (’x:ta(..'-(
PILE TECHNOLCQY DIVISION

CW Botsford/wik
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ENGI!ZERING [EVELOXLENT GROUP

~ BALL 3-X PROGRAM - D. J. Foley - T. P. Hockman

Ball 3-X Drop Tost. On December 6, 1950, undor Production Test 105-338-P,

Supplement A, a ball 3-X drop tost was mado in No. 20-D VSR holes This hole
is equipped with & specinl fluted Ball 3-X stop plug with thimble removed.

" The test was considered a successful domnstmtion of the feusibility of usmg '
this type of third safety.

Proliminary to the test tha stooth 3/8 inch stesl tells to be used woro countod
~ by a special olectronic countor devoloped by Instrument Division. Also prior -
. 10 the drop & specinl vacuum 1line was instolled from tho top of the unit to two.
7 1/2 HP Speoncer industrial vocuum cleanors on the roof ocutside X-Level, special

hoppers woere installed on the step plug, and the VSR hole was vacuumed to remove
any loose particles. L) C -

After £illing the hoppors with aprroximntely oqual numbers of balls end soaling:
the top of one hoppor with a transporent Lucite cover, the drop wes made. Flow
times of 13 end 18 soc. woro measurcd for tho open and sealed hoppers, respecti-~
voly. This difforonco wes felt to te ontirely too great to be wholly ettrituted
to the bdack flow of ges into the soszled hopper. @

The btulk of the balls wore removed from tho hole ofter the drop by means of the
special vacuum line. This romovel consumod atout 4wo hours timo with no
difficulty oncountercd. o

Aftor vocuuaing a spocial air jet apparntus was used to romove balls from the
caracks botwoen the vertical hole liner blocks. Tho bottom of the hole was re-
vecuumod aftor tho blowing and a rumbtor of tells wore romoved.

The holo was inspoctcd with a borescore and two balls wore obsorved in the crack
in the thormol shicld and six balls in tho grephite. Four of tho balls in the
graphitc wore wedgod in & marrow linor block ereck and would have becn impossible
to removo by an air Jot alono. A similer mumbor of roison 3-X balls in oach of -
tho 29 holes in ¢ pilc would rosult in a roactivity loss of less than 5 inhours.,

The bells ns yot havo not boen recounted nor heve the filter boxes used been

examired €0 dotormine tho aprroximate emount of grephite removed from tho hole
by the tall drop. o

0
Gas Sesl Oporations. During the monthoof Octoter, 1950 a new typo of gus seal

end a mew jointed VSR wore instellod in tho No. 20-D position, {rom which the
thimble had been removed.

Tho Kenmo chambor which monitors the geos drawn {ronm about tho top of tho gans
sonl has indicated ¢ loek since tho timo tho now scel and now rod wore installed.
Dur:ng the shutdown of D Pile on Docomtor 20, 1550, toth tho now soal end the
now rod woro inspoctod by moens of a lonk dotecting liquid, "C-Loak", with tho
piloc gns pressurc at 5 in, of wator. Thfs inspcction rovealed a smll contimious

leek through tho rod which had boo'x Pluggod, tut 4id not show eny loek through
the scal. _
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An exponding silicon rutber plug will te mede for inserting inside the jointed
rod to stop this loak, ' .

SPECIAL PILE INSTRUMENTS - J. B. Cole

Test _iole Measuring Equipment. Fabricetion of this equipment has been complctod.
This equipmont is dosigned to teke visual moesurements of graphite block widths
in tho pile test holes. Mock-up tosts of the oquipmont wore conductod in the 101
Shopas. The testing soomed to indicato thet visuel moasurcments tend to te adout
ten-thousendths greater than when teken with e micromoter. This orror was con-
sistont and my be optically induced.

A graphite block having a width of 4.185 in., £s mocsured by a micrometer, wes
measured fivo times with the subject equipment. The width moasurements wore as.
follows: 4.193, 4.194, 4.195, 4.192 and 4.193. This variation is loss than ,005
in. which should be satisfactory in dotecting grephite grewth, which presont date
indicete is in the megnitude of .030 in. to .120 in. for the graophite blocka.
This equipment is being schoduled for use at d FPile.

Graphite Corp Borer. Tho hendle and controlg for the coru borer are undergoing
fabrication £t the 101 Shops. This equipment huw tentativoly Lecn scheduled for
use &t D Pile on tho first shutdown subsequent to Jamery 1, 1951.

Bore Gopo. .Tho dosign of tho bore goge has teen modified by mounting a smaller

differential transformer verticelly in the grge. In this way tho meesuring con-
tacts will bo fastoned directly 4o tho onds of the trensformer, oliminating the

linkago that wos nocossary to transmit motion to the transformer whon it was

mountod horizontally. This should rosult in increamsed accuracy, and reliability
of the gngo. .

PILE FLUX [ENSITY MEASURELENTS - R. A. Horton

Equipment is complete for removing and handling irradiated aluminua wire from a
londed process tube. Tho oquipmont consists of two mamually oporated reels, eech
mounted in e loand-sheildod cask. One cask has an indicator for dotormining the
point being measurcd along tho wire. After e poriod of irradiation the wire will
bo wound into one cask and thon into tho socond cask passing by a monitoring
instrument for a roactivity traverse of the irradiated length. Soversl other
applicetions for this cquipment have bLeen suggosted and are being studied.

MAGNESIUM INLET DUMAOES - C. H. Goldthorpo °

@Magnesimn durmy slugs aro to to instellod in tho upstreem ond of the procoss
tubes of each pile. 15 is be‘ng dono to reduco tho amount of corrosion taoking
ploce in the first eight fout of each procuss tuto. Working drawings of the in-
lot durmy slugs are boing =ede in the 101 Technical Shops. The first shipment
of mognesium to bo roce!ved consists of 1.30 in. diamotor rods 24" long. Those
rods will bo upsot, cut tc proper length, and thon placed in 10 tubos at both
the B and D Piles. Tho rust of the megnusium slugs aro to bo made off site and
will be placed in the piles at o leter dato. '

©
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Irradisted Slug Bubblo Testor. Tho criginel drawings of tho irradiated slug-

Lubble toster have boon corrocted and returncd to 101 Tochnical Shops where i )
this drafting work will to comploted. : DR

Undorwntor Monitoring Equi « Dreftind work on undorwater mnitoring equip-~
is boing dono in 101 Technical Shops.

Tho gamma ronitoring chambor has Leen designed and a drewing has boen proparod P
by tho instrument dosign group to bo usod with this equipmant. . : ‘~ '

WATER SURVEY PROGRAM = R. M. Fryar

The litoraturo survey of tho wator quality study has been completod and tho
rogults have boon docuronted (HW-19709). An oxporimontal program consisting

of a corrolatod sories of flow laboratory and inpile oxporimonts is being plenncd.
An informnl Tochnicel committee with represontatives fronm Power, Analyticel, i
H.I., and Motcllurgy hes boon ostablishod to furnish asgsistance on the experi~
montal program. Tho experimontal work will tcke placo in 100 D flow laboratory

end pilo and it is anticipated that tests will begin as soon as the necossary
construction work is completed, :

BOILING STUDIES - J. T. Cerloton

Pressureo drop measurements of wator boiling in en oleetricelly hoated tuboe were
found to b3 in good agreomont with values predicted by the methods currontly
used 10 determine pilo procoss tube hoat load limits. The hydraulic radius of
tho heoated tubo was tho samo as that of the pilo process tube wator anmilus, end
the enthalpios usod rangod up to 35% in oxcuss of thosmwhich might be encountorcd
undoyr pile oporcting conditions. °

SLUG TEMPERATURE MEASUREMENTS - H. H. Groonfiold and S. S. Jonce

A production tost has boon writton to dotermino tho offects of tho prossure drop
£ilm end shutdown huot generation on tho uranium slug temporaturcs. The oquip~
mont nocessary {or this t¢st has beon procurcd,

Tho tube will bo charged with a2 thormocouplo slug gimilar to tho ono uscd in
“PT 105-80-F, 7-5367. It is planncd to purge thu tubv aftor a sufficiont (ilm
build up whilo the pilu is opornting. Tho rato of tomporaturo ris¢o in the conter

of thoe chergo ¢t various poriods after shutdown and for verious wnter flow con-
ditions will bo doterminod. ©
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