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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, compieteness, or usefulness 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.
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Design & Construction Divisions
HATFCRD WORKS

PRCGRESS REPORT RO, 2

DESIGN G NEW PILE AREA "G" - PROJECT C-300

Tronsmitted herewith 1s the progress report for the design ami

development of Pile Area "G", to cover the pericd June 1, 1949
to December 31, 1949.

This project now represents the mmjor effort of the Reactor Divi-
sion of the Design ard Construction Divisiomns. It is being pur-
suocd with the aim of being able to incorporate the mmjor projoct

objectives in a finished pile design if this dosign i3 begun ebort
January, 1651.

Comment on the content 13 invited from those to vhom the report
ia directed.

I~ E Lo

Managsr
. Reactor Division
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GEIERAL

During tho past udvon monthi. Roactor Division (DEC) offorts havo
beon incroaiingly directod to tho design and developmont of an irproved
thorml roastor. Thi: work, entitlod "Dosign of llew Pile Area "G", iu
authorizod under Projoct C-300, original Directive HW-104.

This roport is corplemontary to the Progress Report dated May 25, 1949,
(Documont mDC-1176). It 413 written to prosent tho progro:. tovord firm
dosign duses during thoe report pericd, anmd to clearly o1tablish the
position of tha progran with respect t0 tho original schedule.

PRCCRE33 TO DATE

There has toon ne mJjor modification of the design bases in the roport
poricd. Tho principal corpononts havo beoen analyzod and ths design ob-
Joctives havo beon 3ot for ocach as a "subproject”. lotevorthy progre::

by subproject has beon tadbulatol under the summry. Pivo are omphasized
hervo.

Equirmont 1s on order for tho basic lioat transfer tests and tho wvator
atudy "recirculation” tosts. Plans are noar complotion for installa-
tion in 8ldg. 109-D and Bldg. 105-E respectivoly.

Tocporature coafficient toat results from the start-up of tho 100-K
Pilo are of mJjor significanco, a3 roported by the Pile Technology Divi-
sion. Tho coofficiont, which hos boen cbiaorved $0 bo positive for the
wot plle, 13 nogative for tho dry pile. This consideration has reduced
the noodod safety control by 20 por cont. At tho lowor control level,
shoot roda and eylindrical rods are essentially ocquivalent. This will
pormit scloction of rod deaign upon an engineering dala,

Dasign has boen complated for charge-dischargo oquipmont capable of
oporation at full coolant flow. Fabrication and to:t of component: 1.
udoervay.

Proparation for exponential pile tests have beon started by the Plle
Technolopy Division., These are to provide the bdasic matrix dimsniions
for the "G" design. It is worthy of noto that the date on vhich this
spocification is availadble 1o the limiting one for starting tho fin-
ished dosign.

DELAYING FAC

Tvo important delaying factors have been encountored since BDC-1176
wvns vritton: 1) procuromnnt of assontial test equipment ccmponents
wvas hold up approximately throo months ponding allocation fundt, 2)
high priority roquests for assistance from the Hanford Technical Divi-
sion threatonn ¢o intorfero with tho anifiitance ncoded in the devel-
opmont of Pile "G”.
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Efforts to somwwhat offact the delays aro being =nde, principally g
through: 1) oxpediting delivery of test conpononts, and 2) sponsor= 4
ing a sories of Reactor Division Predustion Taoats t0 reduce require- X vEe
monts of tho Tochnical Division, T
Py
SCIRDILE - v B

Considoration of the above factors indicates that f£irm dosign eriteria
vill not be availabla prior to January, 1951, With the start of final
dosign at that time, tho achodule on Page 7 wvill apply. Tius roprosonts
8 six-months' axtonsion of tho provicus achodule.
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Close control s being maintained of all oxpendituros undor tho progrum,
A tabulation of costs, plus comitments, to Docomber 31, 1549, is pro- ;
2ented on Pogo 8. The budgetod amcunts of $1,129,812.00 tetal to - e
June 30, 1950, and $4,157,100.00 for completed design, including $1,200,000.00.....
for Architect-Engincer services remnin valid. X
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DIVELOPMENT STATUS -
H. E. Crantz

ULTIMATE OBJECTIVE

The ultimts objactive of the "G" Reactor progrem is %o prepars and
havo available a conplete detailed design of a graphite molerated,
water-coolod pile incorporating the best practice in the muclear field
and capadle of operating at 800 MI. The objective is further described
in Project Proposal HDC-13G5. .

In order to achieve this ultimte cbjective. the following supportirg -
objoctives must bhe attained: -

1. The experimental and developmnt&l Programs, -now planned and/or
in progress, must be completed in order to cbtain the factual
data upon which tho design will be based.

2. The dosign studies must be carried out in parallel with the
above programs go that the resulis of either activity can be
reflected in the other as effectively as possible, and with-
out both a sericus loss of time and additiomnl expense.

3. The supporting investigntions at offaite facilities must be
continued and compleoted as expeditiously a3 possidls no that
the results will dbe obtained when required.

The above major phanes must be carried out in such a marmmer that ALL the
rasults will be cbtained at the time required for detailed design. Othar-

wize. work will be held up or changed with resulting increa:e of both
coat and time to complcte. ’

JRIARY

At the beginning of this report pericd (Jume 1, 1949), the exploratory
stuWdies (Phase I), as well a3 supporting design investigation:, had been
completed and the general chjectives of ths progronm had besa esiablishad.

During tho following seven months, Proliminary designs wers well developed
on the ‘eritical subprojects of this program. In many cases, the prelim-
inary designs wore completed to the point where experimental sample: could
be made and tests were run or are in Process to ovaluate design pro-
posals and also to provide valumble data.

‘Considersble effort was applied in the design, analyses, planning and pro-
curement associated with the camplex Process Tube Heat Transfer and Re-
circulation Water System Progrems. Both of these tests .hould be set wp
and running by Jwune 30, 1950.

Investigationa were started at varicus sites to obtain tha pbysical pro-
pertios of materinls being considered for procesn tubes and control rods.
A corrosion test program was started at Hanford wsing actual pile proceis
vator. Corrosion tests in pile gna atmosphere will be started soon. The
use of rare oarths (such as gadolinium) 1o being investigated thoroughly

5 S i duaahed




Sy

Dovolomment Status (Summary) - Continued

The following progreas can be reported for eech mmjor subproject:

Full Report
Subproject Sumary on Peges
1. Process Tube Heat Tranafer Test arrangement design com-
ploted. Installation approved
for Bldg. 189-D. Test Cquip- 9, 21, 31,
ment ordared. Considareble 22 and 32
effort spent on analysea.
2. Water System Studies A test recirculating water
system wva3s dssigned for oper-
R ation in "E” pils. Test
euthorization vritten and
mterial and equipment Oordered. 17 and 35
3. Third Safety Device Ball system selected.
Test equipment deasigned. 12 ard 34
4. Materials Rare earths elloying imvesti-
gations started. Encoursging
rosults obtained alloyirng
gadoliniua and titanium on
laoboratory scnle. Process 1, 23,
tube creep and corrosion testa 20, 30
started. and 37
5. Control Design and Full-scale sheet rod drop tests
Develorment run with grephite stack straight
and ala® bowed to simulate con- 9, 12
ditions of pile distortion. and 25
6. Shielding Deaign and physics studles of
concrete shield in process.
Prolimipary structural desiga
605 complate. L)
T. Motal Hondling « - Detall drawvings of charging
Continuous Charging mchins 90 complato.
Equi pment Discharging machine drawings 13, 19, 28,
being checked. 21, end
Test program being plamed. 30
8. Hoderator Proliminary design of extor-
nal binder for moderator
block 607 complete. Layouts
mde for "special purpose” 6, 1,
procaess tubes. and 233
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1% Davelopmont Status (Summary) - Continued
Full Report
St.ibnroaoct Summry on Pogos ’
" 9. Gas System Preliminnyy grophitae drying
tests completed.
Report ODC-1425 1usued on
cooling of control rods. 15 and 24
®
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OVERALL COST ESTRMATES
E. A. mith

PEASE 1

The Civst phese of Projoct c-300‘ccnsi=ted. of a series of gtuiies which
resultod in a definition of the extent o which design for ths new pile
1s to be refined. This work was comploted in fiscal year 1949.

'Y

$250,000.00 vas allocated to thia portion of the project. Expenditures
amounted to $159,812.00, learing an wnexpended balance of $90,188.00.

PEASE IT L

Phoge II conslats of developmental design work to take place during f£is-
cal years 1950 and 1951. It was eatimmted that a total cf $970,000.00
would be required in fiscal 1950. In addition to the unexpended balance
of $90,183.00 from £1scal year 1949, new furds in the emount of
$679,812.00 were requested in July, 1949. This request was dslfberated
for approximetely three menths. In Cctober, an emergercy appropriation
of $40,000.00 was grantod in order that the engineering force might be
maintaine” o1 limited design continusd.

During this interim period, expenditures for experimental tests and mt-
erinls were held to a bars minimm. Purchase requisitions for loag tem
delivery items hed to be delayed until fumnds wvere appropriated.

The request for additional funds was formally approved on Novesber 1, 1949,
and the full-ocals program vas irmedictely launched.

Presently, it sppears that the estimate of $970,000.00 for fiscal yoar
1950 18 emple. Actual expenditures for the first half of <he fiscel
year are uxder 207 of the total estimte of $970,000.00. Howaver, it
13 expected that, due to the stopped-up program during the next six
monihs, otal expermiitures will be approximately as estimated.

ﬁo following fimarcial statement shcws cost plus cormitmoents for the
first half of this figcal year, estimated expenditures for fiscal 1950,
and the balance to be expended in tho last half of the fiscal yoar.
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ARALYYES, DESICNT AMD IRVESTIGATIONS

1. PILE PEYSICS DRUIGH - P..I'. Gast (Pile Tochnology Divi:icn)

The mJjor dovelorment in pile physics as applied to the "G" Pils
dasign was tha demonstration that tho prosent Banfo.d lnttice ha: a
rogative rooctivity tamporature coofficient vhon tha cooling tubes
contain no vator. This demonstration vas mide oxporimentally during
the "B" Pilo start-up program. Tho roquirements for safaty control
can now be considerndly reduced since it will not be noceanary to
corpensato for an incroase in reactivity due to fission product heat-
ing of a pilo wvhich bas lost it3 cooling water. Sufficiont conmtrol
tan now be provided by & vorticol rod pattern similar to that of tho
preaont piles In vhich a choice of round rods or flat shoet rods can
be made on onginocering grounds alona.

Informtion was provided to tho Dosign Division on the followirg
pointa:

1. Reactivity changes tc be expocted from chango {2 pile
dimonsions.

2. Roaciivity los from increased cooling water annulus.

3. Bffects of flattoning on the noutron distridbution.

L. 3hielding effoctivenoss of propoaod gun barrol designi.
2. EXPORETTIAL PILE PROGRAM - P. P. Cast

Parmiosion £0 picecod with thn progran of exponantial experiront.:
directod toward improvod graphite latticou using natwral uranivm wa:
rocoived from the Atcmic Energy Comminiion on October 31.

-]

Those experiments will ho carriod ovt in space formerly u.ed for in-
spoction and test loy-up of grapbite for the pilex. Prepamation of
til location and installation of thd noceassary facilitiet: i in pro-
gross. At the ond of tho report period graphite was boing mechined
for a tardard pilo t0 be used throughout the course of:the cxpori-
monts for calibrating and chocking foils, f£0il eoumter:,  and neutron
counters.

3. HEAT TRATLTER FROGRAM - H. S. Iabin (Roactor Diviiion)

" This progyrna wos initiacod to ocbtain basic dosign data for proces
tubo heat tranafor in order that tho solection of tubes for tho Pro-
posrd "G" 1oactor will bo on o socund footual basii. Factors boing
considorod include povor level, tamportture charoctoristics and preoi-

T Em SER




R i R o T T L A S T e

q
I/} g HDC 160 1
' . - - I e Rt S T v PN
Soction IT (Hoat Trezsfer Progrunm) « Continmued ‘ - e

Othor phazos of this program includa graphito tempormatiroe cnleu- )
lations, determimtion of wator roquirements » Q0L an anmnlywia of
povor limttation fastori. Thase phasos will be evaluntod b the

Rswstor Division in cooporntion with tho Tochnical Division-=,

ZONER LEVEL AND TREERATIRE COARACTERY STICS

An 00C ¥ powor lovel a3 boon teloctod as & do1ign basi:. This
basis, ostablishod in Documont HDC-117G, 4003 not nccessarily ropres
sont &n optimm design, but dces prouvont tigmificant improvements
vho e achtiovemonts vill markadly odvance the reactor progran.

Tho maxtmm performnco tube load dosign has boen sat o) 552 ’W
gorresponding ¢0 o moximm heat generation of 33.G KW por foot.
Whoroas tho astive asction 43 to be the samo as for proaent pilo,
tho annulus 1a ¢0 bo incroased from 0.351 4q. $n. 40 0.439 8q. 4n.
For a flov rato of 34.6 g.p.n. (inlot tecporature of 70F) the oute
lot tawporaturo is 179°F, and tho surfaco temporatiurs
{clean tibo, no rib effset) 1s 190F. Tho tomperature distridutions
vith length of astive zone for tho water, slug suwrface, and sluwg
conter taporatures aro givea in Figuwe 1.

Exporimontal tests havo boon carpleted to detormine prossura dropu
for both wvater-stoam and wator flow through standard procos: tibe
asscublies. The corrolations, roported in Docuwronts IDC-13G0 amd
EDC-15G5, havo boen cdopted for the celculation of tha prosiure-£lov
curvos showm 4in Figure 2, The conditions selectod for proionting
tho prossure drop over a tube asuezbly (incluling inlot amd exit pig-
toll, but with 2o orifico) are noted-as tho following: clean tube,
incroasod annmulus crozse-nection (0.439 nq. in.), 552 XKW heat lced,
atandard dumy soction (B, D & P pillon), standard pigtail astezbliea.

Tho calsulatod normml opercting pressure drop from inlot o uxte
nogzlo for the "G" process twbe with a 34.6 g.p.m. flow ralo s 180
D.d.1., vhich 4is ths samn as that for presont oporation in "y"
vith a flor rete calsulatod to be 23.3 g.p.m.

The "4°" Piia calsulated Boiling poak pressurs Arop from inlet hoader
to oxit boader (including critical dischargo pressurs) can bo ccms
parod to 300 MW pilo oporaticon (EDC-1365) with tubos Of prosqnt de-
sign. :

¥ Por Tubo Oper. lavel i Pealt Prossury Drop
%52 800 390 p.a.i.a.
512 500 340
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Soction IT - Beat Transfor Progran (Contimuad): : o eestiERt
Upacification of the heador pressure charactoristics 1s o ba de= R e
tomined upon the basi. of tho rosults cbtained from the hoat RN
tranafor test:. : C e
: LR

Hoat tranafer tosts are to be conductod with full-size procein . C‘gw
tubing and oimulatod slug hoating corditions. Progross on the de- CX
oign ond construstion of the full-scalo and short-length tosts 13 Cm
doscribod in Section ITI, Honford Tosts. Those investigations will e

more cloarly define tho "boiling disease” and results and conclusions =

from those tests will establish the dosign basis for determining opere-
ting presoure requirements and vorify ths above stipulated oporating

-
conditions. TN

MATERTALS DEVELORMERT ~ R. J. Schier (Reactor Division) , S

Dasign objectivea set forth in this project requircd tuo prinsipal -
metallurgical dovelopmants: (1) procosa tubo materiala and (2) con-

trol and safety rod mtorials. 'Sinco wiaful dosign data on possidle
mtorials for those two compononts are practically non-existont (in
3ome cases, sultablc matorials wore non-oxistent), it hnas boen necosi-
ary to cstablish developmont programs at Hanford amd other sites to
obtain those data. These programs have been set up to £ind suitadblo

matorials for a firut pile deaign in tho shortest po.sible timo, but e

long-rango progroms aro in offect to dovelop optimm sonatructional
mterials.,

PROCES3 TURE)

Tho mo it 1evore oporating condition: contemplated for procest tubea
are a wall ntro3s of 5860 p.s.L. at 100°C. To bo satiafactory, a

tubo mtorial must havo a creep rate less than 0.0 per year (core
roaponding ¢o a diomoter cxpanaion of about 0.001" per yoor) under

thoso conditions with cdequate corrosion rosistanco to procsia water. o

A croop teat progrom on 23 process tiubing has been atarted at Hanford
to dotormino vhothor thie present 23 alumimm constructionnl material
i3 oatiafactory. Supplementing this test, a similar teasting progran
has boon arranged at Battollo to obtain more preciso and complets do-
sien dato vhich will pormit o corparison with comparodle data on
poaaiblo alurinmnm alloy substitute matorials should the prosent 25
alunimm prove to be imadoquate. A corro:ion test progrom ia under
wy at Hanford to ovelunte Loth standord and now aluminum alloya in
process wator to chock these subutituto aluninum alloys. )

Tho moogor data availablo on zirconiim indicates that it showa Pro=-
nioe of belng an oxcellont tubing material for a Hunford rcactor. A
long-1rongo program is underuay to avaluato the phywicnl properties,

T, TR D Ay, ey
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Jection IT - Matorials Doveloprent (Continuod)

fabrication and corroiion rasistance of zirconivm. Investigation of
tho corronion charactoristics of this mterial in proces: wator, undor-
wiy at Hoanford 1a the first :tep.

COTTROL_AND SAPTTY ROD3

Tho difforent condition: undor which the -afoty and control rod: will
bo roquired to function pormits a choice of matorinl: for tho:o two
typos of roda. For tho £irst desipn, Type 304 atainle:. teel ha:
boen nolected: a1 a base motal for noutron absorbing alloys in spite
of 1t3 loaa desirable micloar proportien (hish gamma activity after
irradiation) bocause of ity lmown adequate plysiscal propertis: at teome
peratures up to 600°C. Tho alloy of stainles: steel with boron (1 to
3%) has been nolected for “afety rods end with gadolinium (1 to %)
for coutrol rods. A progron hni been started at the General Elcctric
Rescarch Laboratory in 3cheonectady to devolop alloying techniquos and
suitable alloy composition:,

In a long-range program both titanium and vanadium presently appear
to be satisfactory base motal for control rod alloya, Dovelopment
programs have boen startod to evalwato titanium baile alloys contain-
ing wp to 5% boron and 5% gadolinium. Dosign of equipmont Lor evalu-
ating the corrosion rosistanco of these alloys in simulated pile
atmogpheres at Bonford has been compleoted.

CONTROL $YSTEM DESIGN ~ A. T. Strand (Roactor Division)

Tho cbjJective of tho control system dosign is to provids an inteprated
control systen vhich has sufficient inhour capacity to adequately con-
trol tho procoss unit undor all conditions of operation and emorgency.
In addition, the contrel system should de sirpls, sofe, an? econcmical
in construction, cporntion, and mnintonance. )

Deaign is procceding on an all-vortical rod systom. Original plans for
ninoty rods have been reduced to approzximmtely forty, dopending on con-
figuration. Tho 11}" wido sheot rods are essentialiy oquivalont to 3"
dia. cylindrical rods. A total of 2500 inhours of control is rogquired
as dotormined from data obtainod by the Technical Divisions during "H".
Pile start-up. Tho control effectivencus is boing further amlyzed.

Rod design problems, including heat transfer, "poiuson” burn out, and
"poison" concentrations are baing atudicd intensivoly.

Tho followring resultz c¢an be reported frem these =tudiea:

1. Gas cosling of godolinium alloyed control rods i+ few.ible,
but wator cooling will probably be required for boron alloyed
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Joction II - Control Jystom Design (Continusd)

2. The fallowing porcontagos of n.llcying agent vnl bo requirod:

Rod Mntartal $ufoty Rod - Control Rod::
statnlen Stesl - ‘ :
gadolinium .33 k)
stainlaeas .itoel -
'bOl‘On 1-270 =P
Titanium - gadolinium 0.60% s
Titanium - boron 2.0% 3.5

A rod drivo using friction rollare {similar to that uzed on o board
drop hammer) and puwered by a hydroulic motor is being designed to
drive the rod. The hydraulic systom may also serve 4o docelsrate
the rod at the emd of a norml, free fall oparation. An inverted
thirble for a gas soal arcund the rod, and incorporating the rod
guide rollers, has deen determincd 40 bo tho most feasiblo Ayzs of
30al and design is proceeding on this basis., :

Full-scale components for mochanical ovaluation of the control aystons
have been fobricated and assembled at tho Test Tower previcusly built
for 105-DR and "H" pilo tosts. Shest rod bowing and drop testa are
approximtely two-thirds complota and show that a sheot rod may be
dropped within throe scconds, evon though the graphite slot 1s bowed to
a maximum of four inchos at the ccntor. Negligible graphite wear has
been observed in these teats, .

An auxilliary safety control system is being designed consisting of
"poiaon” balls ntored in hoppers located in the shield, with mochaninn-
to rolease the balls into the rod slota in the graphite. Calculationsa
indicate that this ball system will give as rapid and effoctive con-
trol as the sheest rod pattern. Mechanical evaluntion teats for the
ball sy;tem are planned end underway.

A "poitum” production tube pattern of approximately 85 tubes, perpen-
dicuwlar to tho procens tube pattorn, has been inclwded in the design

plani. A safety control iystem that would inject "polson” iolution
into these tubes is being studied.

CTARGING MSCHANT3M3 AND METAL EARDLING - Phil P. Smith (Reackor Div.)
COAROIID MECHANISMS '

Pursuing the dual course outlined in EDC-1176, work on methods for
cherging tae pile during full pcrror oporation has progressod a3 followa:

Methed I - Loyout design of a piocae-by-piece charging systam davolopod

— DEELASSIFIED
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Section II - Charging Mochanisms & Metal Bemdling (Continued) o

by R. F. Kloin kas besn comploted. Further mechanical
deaign 13 boing held in sboyance until a satisfactory
+0aling paskot matorfial 13 selected. Observation of
rediation damgoe to possible matorials is underny.
Reforecnss - IMC-9/2.

Mathod II - Two pressurized machines have teen dosigned to pro-
vide a systen offering tho advantages of mechanical
charging. Ono mchine deseribed on Drowing 5P-10079
will offact remotely controlled discharge at tho roar
face. and the other described on 3P-10080 providoes
for charging at the front face.

Detailed dosign of both baaic machines 1 virtuslly complote except
for dimonuional checking, and it should soon be possible to onter upon
a program for testing the prototype mochines. Reference: HDC-987.

HETAL BAWLIG

A proliminary report, in a limitod odition (EDC-1406) haa beon
lasuod. This roport proscats suggostions and resormwondations for
Planning the notal handling facilities of tho pile dbuilding. o

SHIELDING - R. T. Jaske (Roactor Divi,ion)

¥Work on pile ahielding has followed the original considoration of pro-
ducing a shiold of maximum effoctivonoas at lowor cont., Tentatively
magnesiun oxychloride thiolding concreto has been selocted st tho pri-
mary shiclding matorial for tho faces and top. Doavy oggregate concrote
with Portland cemont i rocognized as an acceptablo alternato. The :lde
shiolds are to bo of ordinary concrete, with a dual function of :hield-
ing and support for the control ay:tom and uppor portiony of the build-

Sinco the knowledge of shielding materials is developing rapidly, fimal
mterial selection hes been loft a3 £loxible as posafbdlo, with prsaent
emphosis on structural design. Assumptions of shield propertles such

as density (5.8), and strength, have been made where necessery £0 mako
design calculationi. This has produced a construction plan using permin-
ont atcol forms, shop Cabricated for ease of handling, as showm on
Drawings 3P-10618 and SP-10671. The process tubo entry i3 mnde through
a tapered annulus vhich should allow olimination of complicated asiem-
blies, gionter tubo flsxibility, and groatly incroosed construstion

tolarancas.
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SECTION II - Shielding (Continund)

Arrangemonts for teat pours are well underwvay. These will include
tests for volds and consistency of aggrogate distribution.

Somo goneral shielding analysis has baen dons on such problems as
control rod activity, motal storcge dbasin depth, and shieclding for
spoclal prodlem. Tentative techniquas are under study for dispose
ing of depleted, dut active, control rods and handling spocial ro-
quests. It is anticipated that a comprehensive shielding layout for
the entire process can be outlined by February 1, 1950.

Pinal selaction of shiclding material 1s still o be mede, depending
in part on tho results of tests to bo obtained from O.R.N.L. This
information has been considorably delayed, but should produca usable
data during the balance of fiscal 1950.

SEACTOR GAS STISTEM = R. T. Jasks (Reactor Division)

[
Little vork was dons on the overall system decause of its inherent
deporderce on other fontures of thoe reactor. PRoview of the require-
ments has eliminated tho possibility of cooling the thermal shield
vith gas; howsver, the function of control rod cooling my woll be
the primery conaideration of the "G" design.

Study of gas quantities for rod cooling is underwny. The decision
t0 uso a gamma 1adiating abaorber has allowod marked roduction in the
gao circulation, as compared to an elpha emitting absorber. (Soe
Materials and Comtrol Sections). "

Selection of atmesphore 1. still to be mdo, pending heat transfer
work on the moderator. Present indications ars that high onough mcd-
erator tesperatures my be achieved by coring and undercutting tube
blocks to allow uze of helium, thereby eliminating some of tho prob-
lemt involwed 4n handling carbon dioxide swch as grophito oxidation
and control rod corroaion.

One unique problem irposed by higher operating temperaturc 1a tho
oxidation of graphito by oxygen and carbon dioxide in the circulating
system. Tho associated problems are being astudied.

.A proliminary drying test was mnde on grophito 0 dotermine drying

curvos and investigate tho dependence: of drying on gaas velocity.
Drying rates scem initially deperdent on gas volocity, but tho tem-
pPorature offocts acem to prodominmate. Graphito wetting i3 aubject
to considerable variation (5-12% dry beais). Furthor study of those
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Soction IT - Roactor Gas System (Continuel) T

Tho problem of loak dstection is dasically ono of proper sampling
and instrmontation. Onse possible sampling tochnique under atudy
involves sarpling gas direetly from the anmular gas pas:age around
tho tvwo. Providing enocugh sampling points aro availadble, leak da-
toction by this method may be o matter of hours.

MODERATOR - R. T. Jaske (Recctor Divisicn)

Information available ot the inception of the "G" design project

mde 1t desirable to design for a rato of stack expansion equnl to,
or groater than, that expericnced in the present dosign. Accordingly,
o proliminary design based on oight inches total expansion at the
contor of the.atock, distridbuted according t0 a cosins function, waa
attemptod. Considerable offort was expended on keying arrangevents
vhich would provide integration of ths stack whilo undergoing maxi-
mun distortion. A fuily satisfactory design for suwch largo dis-
tortion will be difficult.

Special probloms iposed dy the "G" control systams resulted 4n
sovere compromiseo in moderator design. On ong hand, it wvas desirsble
to have great rigidity to comtain tho forces imposed by the 3X bslls
when insertod in the rod slot, and, on the other hand, it was equally
desirable to havo a maximm of flaxidbility to permit overall growth.
The control sheets cut across 803 of the effective cross block sur-
foce, and the combination of high distortion allowance and high atrength
through this section could not bo recched without sacrifice of soms
desirable property. Accordingly, ths sheet rod channols wors designed
a3 a sgparate structure, with the Valance of the stack aligned by the
bindor. This binder aasombly sorves a doudblo functicon as a thermal
shisld and structural support to control lateral pile motion dus to
growth, holding the upper portion of the aides of atack to0 a smooth
curve for easy control rad entry.

Basic dsvolopments 4n the relation of graphits tomperature to rate of
expansion and loas of conductivity now indicato that cxpansion may

be reduced to cne-tanth Of that of prosent piles if graphite tempera-
tures are mintainod above 275°C. Comsiderable stuly has been atarted

or scheduled in order to dotermino ths decrease in conductivity posai-
ble by shaping of tube dlocks. Undercutting and coring around the process
tube have boen considercd. Efforts will be made t0 flatten the heat dis-
tribution from front ¢0 rear as well as tO raiso the overall graphito
tomperature to an average above 300°C. Roactivity l0ssas dus to decreasea
in graphite density produced by coring or undercutting may bo compensated
for by reactivity goins from higher mederator terperatures.
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In viow of the terperature information, éffort Wwill bo concenirated E
on designing rigidity into tho channsls with allowance for scms
growth two t0 four inchos in the center as a mxdimm proctical ~
value. Accordingly, the prodlem will be reviswed and a revined de-
3ign propared based on the.new data on growth phenomenon. The ovol-

utionary work ascompli:hed has been vory instructive amd will serve
as o basls for contimung stuly. :

PROCESS TUREE ASSEMBLY = J. B. Medlin (Reactor Divi:ion)

Tho purposes of the process tubo assembly ares

1. Provide holas in tho pile for the entry of slug: with
. facllitien for charging and dincharging.

2. Provide mean: of carrying qlﬁg‘cooling water.

Fundamentally, "G" will be similar t0 exinting units with the deuign
being concentrated on reducing fabrication, erection, and maintenance
costs ard incorporating tochnical advancos to date. Since the pro-
cess tube assambly design in dependent on ths outcome of othor de-
signs, such as shielding, only o limited dmount of work hn‘ been dons.
Drawvings have been prepareod showing different arrangements of parts
for roducing wator pres:ure 103., incrcased allowable floxure of the
gun barrel and elimination of tho proces: tube van atone £langea.
Thesa arrangemonts are shovn on the following study drawing::

1. SP-10322 - Gun Barrol Assembly - Proposal fi1
2. sp-io335 - Gun Barrel Asscubly - Proposal {2
3. SP-10380 - Gun Barrel Avsembly - Proposal i3
4. SP-10560 - Gun Barrol Asscmbly = Proposal b
Approximately throo months after tho shielding, modorator, charging and

discharping dasimna arg £4wed, tha procsss tube deaign would bo resdy.
Ab the end of the fiascal year 1550, a dosign will de set, based on re-
quirements at that time. The design will be adjustadble 3o that any
future changos in related parts can be sasily cdapted.

WATER SYSTEM TUDIES « P. M. Murphy (Reactor Diviaion)

Jince it 15 not now lmown whothor the "G" reactor will bo built a: a
roplacoament for one exinting pile, as a roplacement for two exi ting
Plles, or soparately in connooction with & new pils area, the requirement:
of the water plant facilities cannot be completely formulated at thi:
timo. However, sub:equont to tho receipt oarly Juno, 1949, of tho
Giffols & Vallet Water 3tudy Raport carried out undsr Dosign study GED-13,
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and thoe umlyﬁin of'ti:ooe rerports bytha ;15031@ Division. Wr worlk
in connection with the Water Plant fop 100-G Area has beon directed

xt.\rimruy toward tho development of @ process wator recirculation iy -7 < -
cm. ° '

o e

This cholce appoars attractive for two reascnst (1) becauso of the
Possible mrked reduction in river contanination, and (2) bocause

of posaidle operating economios to ba derived from reducod procos:
water filtration costy., DBxperimental data with vhich to0 ostadlish
basic design criteria for such o system are to be cbtainad from o
one-tube rocirculation test on an oporating pils. This tost 1s dou-
erided in Saction IIT of this document . .

Should the forthcoming recirsulation tost show that such a uystem 11
impractical, the water plant now boing designod for tho "IR" Pile will
be stuldied to determing the factors involved in it3 applicaticn to the
100G Area. )

For system design purposes, the wpor-limits of cooling wator require-
monts are (2,000 g:3.m« 8% 550 p.s.i. header preasurs. A "™ulk® tem-
Dorature rise of 49°C. would result under 800 M{ operatisn.
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SECTION IIX

BAIFORD D % C TE"T PRVGRAM

INTROUDUCTTIVI

The general objective of ths Teist program i; to confirm performance

of critical "G" Reactor components witain the time uchedules allotted
for. the over-all dezign These test rrojects include mechanical and
hydrvaulic tests, heat tran.:fer and fluid flow inve:tigation:, expo-
suwe of material: and assemblies to pils irradiation and mi:cellansou
physical and material test: of & non-radicactive nature.

Briofly, the statui of the teit program 1s ai follow.:
Total Te3ta Requasted

Total tests completed Iirrespective of final report
(A1l but two are covered by & f£inal report)

Incomplete teats for which runs have cormenced
Ircomplete tests in planmning and procurement stago

Teuts cancelled before initiation of testing

a3~

7
3

The following iz an emumeration and description of the inveatigntion:

included in the Test Program to date.

I PRELIMINARY <LUG DI :CHARGE TE T3 (TET PROJECT -"2)

A, Ubject

These testn were needed t¢ provide information concerning di:-
charge bucket dimensions for the design and development of a
new type of discharge equipment. Further detail~ relating to
the purpo:se of thete teat . will be found in the Teit Projoct
Proponal {Preliminary :lug Discharpging Tesat:) prepared by

H. J. White and dated 2-17-49.

B. Method

;lugs wers pushed, one at a time, into a lepngth of 10" steel
pipe to determine the volume which & load of 128 standard 4"
slugs would cccupy when arranged in a8 random pattern. The
angle of inclination of the pive frcm the horizontal wa: var-
1ed to determins the minimm practical slope required. The
test apparatus which was wsed is shown in Figure ..

- .W"
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3ection III - Prelimtnary slug Discharge Tests. (Comtinusd)

N

C. Roesults

Only thres feet of a 10" (inside) diamcter bucket were rejquifed
to contain 128 four-inch m-zmiun sluzs when tho 41 :charge bucked
was aot at an angle of 60° from the horizontal. 1o tendency wa~
obzarved for the slugs to jem or bind at any angle of the bucket
vhen the diicharge gate vas released. All slugsslid freely from
the bucket.

A Toast Report covering this investigation wos 1 svod a: HDC-1132
(3-23-49). '

I1 PRELIMINARY RUBBER IRRADIATICH TEST: (TEST PROJECT 3)

A. Object

Thess tests were intended to investigate ths physical resis-
tance of various synthetic rubbers and rubber-like compound:
to pile irradiation. I% has been proposed to utilize such
materials for process tube outlet glards (Collins 3eal type)
in commection with continuous discharging equirsont.

B. Method .
3mnll samples (approzimately 1" x 1/4" x 0.10") are being ex-
posed at the "E" Test Hole at 100-F.

Initially, very short pericds of exposure were used between
inspections and manipulaticn. The exposurc has been gradwally
increased for sarples showing satisfactory results. Thoss
specimens which successfully withstand the present qualitativs
imvestigation will be sudjected to more rigorous. physical tests
for hardness, elasticity. tensils and compres:ive strength.

lMore detailed test plans will be found in the Test Project Pro- .
posel (Preliminary Rubber Irradiation Tests), prepared by . -
E. J. White and dated 3-17-49.

C. Results ‘

After a totel of 4O hours, two of the original as-<ortment,
(1) a cilicone rubber and (2) a Buma R synthetic, had feiled
through erbrittlement and loss of elasticity. The rermaining :
oigkt samples, although exhibiting some evidence of surface

hardening, retain satisfactory flexibility and elasticity after

a total of approximately sixty-two hours.
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IIT PROCESS TUBE FLUW CALTBRATION TETS (TEST PROJECD &% - PARD I)

_ad ~
=

A.

Objoct

Thess tests were intended to provide experirmsntal data on.the
magnitude and distribution of pressure 1osses through a process
tube and it3 components. Vurious combinations of orifice size
and tube loading were to be investigated for isothermal flow
conditions. TFurther detaila vill be found in the Te.t Project
Propo:al - HDC-1183.

Hethod

A full-length proces: tube wa: used containing canned lecd slug:
{standord dimen ion:) and appropriate durzxles. Thsre tests were
carried out at tho 105-F Flow Lab. Tho general arrangement of
epparatus and instrumontation is hown in Figure 2. Figure 3

preacnta the "standord” slug loading arrangement used in these
tests.

Resulta

The £indinga of this test are contained in the form of tabulatad
data in ths Test .Report - HDC-1255 ~ and the correlation of the
data 13 reported in BDC-1560. In the report HDC-15GO0 equation:
have been developed from the data and odapted for the calculation

of pres:ure dropa or flow rates for clean tvhes in pile coperation.

A systamatic procedurs 13 outlined for determining the pressure
drops through cech portion of the tube assembly. A method i3
presented for calculating the flow rate through 2 process tube
f£rom hoader pressure and panellit gage readfings. The Design
3taff has incorporated these results in development plans for
the Two-phage Flow and Beat Tran.fer Tests.

IV MOVEMERT OF SLUG3 IN PROCES3 TUBES (T=;T PROJECT £4 - Pert IT)

A.

Oblect

These test were intended to determine whother, during discharge
operations at full water pressure and flov. uranimm slug: would
be propelled hydraulically out of the proces tubes into a dis-
charge hopper. Tiis information 'ma neeos:ary £or the design of
continuous di:charging equirment. Further details will be found
in the Test Project Proposal - EDC-1103.

Hethod

A full-length proce-: tube containing 64 four-inch (nominal)
canned uranium alugs was used for these test: vhich were
carried out at the 105-F Flow lab. The dumy slugs, except
for thogse in the outlet nozzlz, were omitted. .ilug movement
vas ascertained by audidble impact of ths first urenium -lug
upon the stainless stecl dummy. Process water pres:ure (and
flow) wvere increased by increments (at S5-minute intervals)

until this occurred. The genoral arzangement of the apparatus
is shown in Figwre 3.
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Section IIL - Movoment of Slugs in Process. Tubca ' (Continusd) p :

- e s

C. Results .
3lu movement wna observed in a clean, film-free, level proce:s -
tubg with standard valuss of heoder pressure (inlet and outlet).

. whon the flow rete was restricted by a 240" diameter orifice.
All of the slugs woro propellod downatrcanm 40 the maximm poa:le . X
ble oxtent with a .270" {or greater) orifice. Further porticular: - &I
are containod in the Teat Roport - HDC-1255. . TR

V TWU-FEASE FLOW AND_PRE33URE-DROP MEA SUREMENT (TEST FROJECT £5)
A. Object :

Those tests were conducted to measure pressure drop through the e
dummy and exit soctions of a full-scale B, D, F-type process tube . R
with sismloted boiling conditions. . These teats were intended %o
compare calculatod preasure loiases for two-phase flow with experi-
montal results. [Further information concerning the purpose and
applicatica of these tests will bo found in tha Te:xt Project
Authorization - BDC-1259. ’

B. Mothod

This inves:tigation was carried out in the 105-F Flow Laboratory.
The te:s apparatus va: a "somi-clo:ed” f£low sy tem as 1: shoun
dicgrammtically in Figure 4. 3team and wator were scrarately
mogosured for enthalpy amd flow rate, suitobly throttled, mixed
and passed through tho te.at section ai a two-phase flow. The
outlet mixture was condensed, weighed (to determine flow rate)
ond a portion thersof wvas rcturned through a rotameter to tho
nixing valve for recycling. Portions of the test apparatu-

are shown in Figures 5, 6, and /.

C. Rosults

Measured pressure drop £or two-phase flow across seoctions of
solid dumy slugs was approximetely 303 highor than wa3 pro-
dicted from sarlier calculations. Actual pressure drop in the
pigtail was 305 higher than indicated by provicus calculations.
Rowover, oeasurcd prossurs dicp across & short section of per-

foratod dummy slugs was nearly 705 less than equations would
indicate. :

The maximm pressure required, if boiling cecurs, appears
highs» than was indfcated by previcus calculations, dbut
lowver than the available 375 p.s.i header prossure. Tho re-
quired hsador pressure (for a hypothotical 412 RW tube) i3
approximtoly 308 p.z.1.0., rather thon 291 p.s.i.a.

Further dotailas and elshoration aro to be found in the Tost
Report -~ HDC-1565.
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® SCHEUATIC SKETCH OF TZST EQUIPMENT FOR
%0 PHASE FLOY PRUSSURE DROP MEASUREMENTS .

Presaurs Coge

Thermomater
Calorimster

To Atmosphere

Orifice
and
Manomster
=
3
[’p]
Throttling Valve

@ M xer . Tast Section {'_:_'-Lﬁ

%_ Throttling Valve

Condenser

’4‘
S
£
[ D<—— i
. . } Weigh Tank
Qldng Water out
v 2 Pump and \ and Scalea

Heat Exchanger 3 o
ing dater in | —
Coqling %ater . L . Storage
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= Drain
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¥I TEST DATA O VARIOUS BAR FLUGS (TEST PROJECT ;6)

Al

o
Object Al
UbJect L:V“
To compare the functional characteristic: of seversl types of Y

"p1cxible” bar plugs. This device is a ccmponent of a con-
tinuous dlscharging mechine and serves both to push uranium
alugs back into the active zone following diaschargo and to pro-
vido o portion of the shielding functlon which is now borne by
the dummy slug arrangement. Further details are t0 be fourd in
tho Test Project -Authorization - HDC-1318.

Method

A singlo tube of the Wine-Tube Mock Up in the 305-A Bldg. (300

Aree) was utilized for these tests. A new process tube wai in-
stalled with provision for vertical deflection to a mximm

slopo of 1/2" per foot. Each of the 8 1/2' bar plugs wes tested by
thrusting it into o tube which was loaded (dry) with ¢4 standard
uranium slugs. The forces necessary to move the bar plug: and

alug column wore rmeasured by the hydraulic pres ure required to nove
the asserdbly. Two configurationa of proces: tube and gun ‘barrol
woro tested, ai shown in the sketch, Figure 8.
The threoe types of ber plug tested are presented in Fipures 9, 10
and 11. A "bayonet wrench” for inserting and locking tha bar plug~
and the apocilal nozzle into waich the wronch wan locked were tested

aimiltaneously with the bar plugs. These are shoun in Figwes 12
and 13, respectively.

Boaults

Both the ball-and-sockst and tubular bar plugs wers found to oper-
ete satisfactorily in a dry tube, although some gzlling of tho
aluainum vas detected. The tubulor type bar plug :howed the veuit
pll-around utility for this opplicetion.

The flexiblo ceble type bar plug proved to ve too fiexivle ari weall
urder colurm locding. Complete detaila are reported in the Test
Report - ACDC-1417.

¥II PADIAL CREEP TEST Ol ALDMII PROCESS TUBIIG (TEST PROJECT :0)

A

Ub ject

The object of this test 1: to deteminre the cresp reii:ztance of 2
gtandard aluminum process tube at elevated terperaturcs and pre:-
summs. It specifically intends to investigate cresp characteri:tlc:
of these tiubes at & temperature of 100°C. and with pve:ires of 400
and 600 p.a.l.g. Theae dota arc necersary for ths de:ign of proce -
tubas capable of witheotanding the higher water temperature- and pre--
auras contomplated for an 200 1 reactor. Particuloys concerning
the tent objectives are in the Test Project Propo-al, csated L2 T-ho
propaxed by C. D. Fomon:.
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Joction III - Radial Creep Test on Alimimm Procesz Tubing (Continued)

B. Metkod

Two, independent, hydrostatic pressure systems were set up, cach
arranged to test three 15" tube sections. These short section:
vere immorsed in an oil bath wvhich was maintained thérmostatically
at 200°C. The tubes wers pressurized by gas bottles through dwl
rogulator valves and pressure accuwrmlators wvhich permitted water
pressure instead of gas %0 be applied to the actinl test sections.

A thorough dimensional inspection of all tube:s was made defore in-
stallation and prosawrizetion. subzojuently, daily meaiurerents

have been.mde of the circumferential growth of four of the tubeu:
two at 400 p.3.i.g. and.two at 600 p.3.i.g. Tosts bave combinusd

for approximtely three montha without interruption, excepting for
mintenanca.

Figure 14 shows a portion of the test apparatus and include: the
Pressure accumulator bottles at the extremo right. The actual
tube nections are out of ~ight in the oil bath tank. Figure 15
is a closs-up of the oil bath which show: the four dial gauge
assemblies which provide mea :urement of circumferenticl creep or
expanaion.

C. Resuits

Thoere 1: some doubt a:s to the validity of the initial creep data
vhich were obtained during the pericd of most rapid expan:ion, 1.e.:
during the first four weeks after pressurization. Thi: uncertainty
resulted from two wmavoideble shut-dowms for maintenanco to the
heater and control elemsnts. Howsver, over the recent eight week:
of wninterrupted opexation, the average dlametrical expansion for

+hn +rhan nd 40N Tenn PANRY
. - St S b -y il g

e-2.1.8. Los beon of ths ordsr of .OCCU5"/month, and

for those at 400 p.s.i.g, approximately .0000L"/month.

Within a month a complote changeover will be mpde to six ncw tube
sectlons, and to a new and revised heater and thermostatic control
system. It i3 expected that valid deta, covering the entire crcep
history of these tubes, can be ocbtained.

VIII PRELIMIMARY DETERMINATION OF GRAPHITE DETING RATE (TEST PROJECT ;:10)
L. Cbjiect

It was the objective of this tost to obtain preliminary informticn
on the drying rate of wanter-saturated graphite by moans of a small-
scale experirent.

Theso data would indicate vhother fwesthor, full-scalo test: would be
nocsssary for design of tha "G" reacior gas darying sy:tem. Re-ult
would be wvaluable in dosigning for rapid reactivation cf the pilo

© flooded by a ruptured tube or a {proposed) water 3-X systom. Further
details wlll be found in ths Te:t Froject Proposal, dated 5-5-4%9
vritten ty H. J. White.

- DECLASSIFIED

, vy
Ry T T S R R e T e e e T e e, N

INEEIAILY Y75 RS ORI s i AR A

I

« 8 s § ————PTIy et PR ATV ¢



RAShy >

LISSIFED

IR AN R )




Jection ITI - Proliminary Dotormination of Graphite Drying Rate {Cont.

3.

Mothod

Tosts waro conducted in two parto: 1) at elevated tompernture
with no air flow and 2) at room temporature in an air :troan.
Idontical sample: of grapaits 4" = 4" x 2" and 4" x 4" x 2"
wore teated under both conditionn. Three dbloclkn of sacir -ize
vore investigated to datermine consintency of results. Con:id-
orable offort wm4s pent to obtain, as nearly a- poa-ibla, com-

plote and uniform absorption of watoer into block: of ~imilar
LN

Tho test: at elovatoad temperature were made in an oven at 130°F.
with approximtely conatont humidity. The forcod drying te:t:
2ero in a duct receiving alr from the loboratory comprened air
3y ;tam at noarly constant volocity (30 £.p.s.) and approximtoly
constant temporuturo and humidity. Remowals for woaipghing at
hourly or semi-hourly intervals wore made 85 brief as posiibls.

Rasults

A considornbla difforence in grophito drying chorncteristics
was found betwoon tho two types of drying. Oven drying showed
denyGération in two phases: conastant rate ard £alling rate.
Torcel drying waa found to be 30loly of the felling rats plne.
Increasing tho dblock thickness by a factor of two had little

effect upon the ovon drying rate, but mde a significant differ-
oncoe in the forced drying ratec.

It was found that ordimary water immorsion rosulted in markedly
difforent values of water absorption and, conscquently, divor-
gent drying rates omong similer blocks. A Test Report, "Prolim-
inaxy Detormination of Graphits Drying Rate", was prepared by

I. J. Whito and isaucd 9-27-40.

IX SHEET RUD TENS (TEST PROJECT 3:11)

A,

(b joct

Thi- tost was planned- to invoatigate the over-all mechanicnl foa-

31bility of n wverticel sheet rod amd its compononts. Tost: wore
to provide informtion on the following:

1. Mechanical performance of the rod.

2. Effact of graphito growth on 1od opsration.

3. Ratc of deacont with rypeated dropa.

li. Porformance and eniurance lifa of all cocponent: of
the a:sackly. ~
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Section III - Shood Rad Tests (Continund)

Furthor details, particularly as related to the corpononts
of tho shoot rod assombly, aro containod in the Tout Pro-
Joct Authorization. IDC-1332. )

Mothod

Thoso tests aro boing carricd out at tho 90' Tost Towor at

Whito Bluffs. Thia structure permits & 42' rod to bs dropped

a total of 33' into a graphite mock-up which simulotos the
reactor entry slot. Ths prosont tost rod 13 11 1/4" wide by 3/16"

thick. It 1i: oporatod by a standoid Whiting-Crano winch, a2 used
in tho oxisting piles.

Provi:ion has boen mnde for bowing and deflecting the graphito
nlot witl rospoct to ita vortical axis to similate graphito grosth.
An adjustable "step plug”. o tight-fitting merbor which will
attonuate neutron lealorge whore tho shest rod pesson through the
"B" shioid, allows tho cloarance to be varied over a wide range.

Figuro 16 1z o view of ths test towor Letween level: O' and 50°.
Vertical columns and horizeatal framing are paced at 10' inter-
vols. Tho 32' grophito =tack 15 contained in the tower anclo urg.
Flgure 17 :hows tho tower {rom lavol 10' to 80'. A portion of
the sheet rod my bo :son oxtonling wp beyond the roof of the
ahnoathod enclosuro at tho 50' level. Tho shoot 14 con:trained by
channol guides and boarings at the oige+. Ths basza of tuo graphito
atack 13 .:ocon in Figure 18 with tho cut-cut "door" which pernit:
inapoction for, and ramowal of, any graphite du.t and particlo:
roaulting {rem obra .ioa by ths ahoot rod.

A clo o-up of the apring bumpor plato asnambly i< shown in Pig. 19.
Thl device, acting upon the cronshoad at tho top cof tho rad,
sorves $0 support tho sheot rod in ‘% fully-down po:ition ard to
docolorunto tho rod in tho avont of a failure of the winch braking
3y tem, or of tho cabla, Tha crosz head end aupperting shoavo
tsscxbly ars scen in Pilgurs 20. In addition, this photograph shov
tho lovor portion of the channel guides which oxtord up boyond tho
fully~out poaition of tho rod,

Tho largo disi: at the left 14 a portion of tho cable-and-pulloy
drive for the displaccmont-time rocomdor. A viow of tha recordor
iz prosonted in Figuro 21. Tho reconling drum with a chart attached
rovolvas about a vertical axis ot conastamt pocd whiile ths curve 1.
drawn by the moving head (to tho loft of thy drmm) which 1: tiol

In to tho mxmmmont of tho ushecot red. Thi instrimont yiolds an

nccurnto plot of dluplocement egain:t tirmo.
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section IIT - Sheot Rod Test: (Contimued)

C. Rosaults

Phase I of the zhect rod testa has been completed. Thi: phaso
consisted of drop-teiting the rod with various typo: and de-
greos of bowing In the graphite 3lot with the tight-fitting -
":;tep 'plug”. assembly (see Mothdd above) omitted., Bowing per-
pordicular to the planc of the shaot was carried t0 a maximm

of L" at the conter of the slot. Io apparent reduction 4in
rate-of-descent was occasioned by bowing the graphite. Approxi-~
mtely 2.2 seconds werc required for ths rod to drop 31%, or

apprazimately o4 of ito full travel at all conditions investi-
gated. .

"For Fhase II, the step plug was instelled and drop tosts wore
mode for various clearcnces botween the "sandwich plates™ and
tha sheot. These initial "calibration" test:: werc mode with the
-stack undeflected. It was found possible to reduce the total
motal-to~-metal clearance to 0.0L0" before the rate-of-descent wa
decroascd. Drop tasts with succcasively mors severs grophite
bowlng are currontly under woy. ’

Tests to dato have shown the sheet rod to be a practicable de-
sign.

X COEFFICIERT OF FRICTION OF GRAFHITE (TEST FRVJECT .712)

A. Object

This test was planned to dotermine the effective coefficient of
friction of graphite blocks as finished by the Sund ‘trand Duplex
milling machine, and to investigate effeacts of the followlng var-
icbles upon the friction coefficients:

1. Effceet of unit preisurc upon static coefficient.

2. Effect of unit pre: ure upon sliding coefficlent.

3. Effect of orlentation of extrusion axi~ upon itatic
coefficiont.

Friction of graphite on steel (:tatic).

Friction of graphite on alumimm (:tatic).

Friction of graphite on cast iron (:tatic).

Friction of graphite on steel wool (ctatic).

Friction of grophito on alumimm foil (static).

Effect of irredintion upon static coefficient. graphite
on graphite.

\O O~ O\ &

These teats were necossary +o cbtain deslgn deta relsting to pile atebllity

and "anti-growth" measurcs. The amount ond degree of structural binding
will be governed to a considerableo oxtent by tho frictiomal forces which
those members mi't overcoms. TFurthor particulars aro recordsd in the
Test Project Authorization, HDC-1280.

em [ECLASSIFIED
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g Section ITI - Coefficient of Friction of Grophito (Contimued) ... .. _. T
B. lMethod

Both static and sliding coefficient test: were mde with graphite-
on-gruphito. Only static tests were made for the other zrtexrials
listed above. Tho gonerzl mothad for ocbiaining static valwes i3
shown in tho sketch (Pigure 22). Variation in unit preisure was
cbtained by placing load dblocks upon the moveable graphite block. .
.s11ding coefficient was cotainod by pulling the dblocks at con-
stant velocity while the spring scale w3 read. Pull-sized bar-
wvere used for Tests 3 through 8, abovu. .

The direction of motion wvas varicd with underlying static mem-
bers to determine effect of orientaticn.

C. Results

1. Values of ce increasod slightly with increase in unit load-
ings up to 100 p.s.f.

2. An increase in cp up 0 507 we3 caused by ribbing tie sur-
facsy togethor following machinine., The cp for nev sur-
fecos ronged from .235 to 3017, whereas for rubkbed -~ur-

@ faces it varied from .269 to .393.

3. Irradicsted graphite was found to posiess & cp opproximntely
10-20% higher than tint for non-irrndinted materisl. Fur-
ther data and details will be fourd in the Te‘t Raport, -

HC-1398. A
XI FUIKTIONAL TEST: UF SLUG EJECTCR COUITLR ATD IOZZLE SEAL (TE.D mmjlﬂ
The cbjective of thi: te-t 1s to investigate the operating char- 3

acteristics of the -lug ejector-counter—-it: endurance end re- i
liability. In addition, it ‘is desired to determine the offec- :
tivenos: and durability of the special Goodrich 1eal which has

been designed to seal the entirs °T-Piece” aszzcably onto an

outlet nozzle. The "Y-Piece” mechanism 43 a part of thx discharge

wchine, prosently bolng designed for the "C" reactor, waich will

pornit contimicus coarging.

Further details aro tv bo found in the Test Prvject Authorisution,
HDC-~1510.
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Section III - Functiomal Tests of  Iug Ejector Countsr and

B.

Tlozzlo Seal (Continued)

l‘hth“ . - . s e e

A full-length procos.; tube and tho facilities of the 100-F Flow
Lab vill be-used for these testa. Camned lead (or waniwm) slugs
will be ucod to loed the process tube and test the ejector. Re-
poated slug loads will be dischargod into thke to:t unit wuntil it
is folt that repre-entative data have becn cotained.

A drawing of ths "I" Assembly test stand, vhich shows tha outlins
of the "Y Plece” mechanism in phantom, i3 prosented in Figure 23,
In Section "A-A", the ejector-counter ia :een in 1ts normml, hor-
izontal position at the top, with the transition piecs amd ~1lug
hopper £1ttings below. Figure 24 shows the actual ejector-countar
in more detail and uhows, in addition, the chevron-typs Goodrich
geal at the left 1in .jaction "A-A". Testa of the scel will con-
sizt of repotitive dry insertions of the nozzle into ths seal

and periodic pressure tests to detormins leakngs.

Status

Procurament of camponents of the test equipcent has been initi-
ated. The completed dezign of the ovornli mechanism 1s in the

f£iml stages. I% 13 expocted that testing will start approxirmtely

4-1-50.

XII YERNATEERM FUICTIOIAL TEST (TEST PROJECT :14)

A.

Coject

The purpoge of this test i3 to ascertain the error, if any, causod.

by exposurs of & standard Vernatherm powsr unit 40 irradiastion from

the ocutlet process water. Thia wnit is a temporaturs-seansitive
capsule vhich translates change-in-temparcture t0 rechanical move-
ment of a steel plunger. It 13 boing considsred for monitoring
tho outlet smter temperatures of Individusl precess tubea. It
size - approximtely 3/%" in diameter and 1 1/4" in overall length
would lend it to installaticn in a nozzle or pigtail fitting.

Further inforretion will be found in ths Test Project Authorization,

HC-1507.
Method

This teust will be performond in two parts, sismltanecuily. For
Part I, two Vernatherm unita will be installed in a special 9"

aluminum "slug”. This asserbly will be placed in a bucket ~nd vill

bte surrounded by radicactive siug: In the discharge basin, A
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Sectlon III - Vernatherm Functioral Test (Contimuod) o

-t ae T N L

e
_

.Reactor Division Production Tast Request (DCR-1-105-P) hai been
prepared to cover this phaze of the work. Tha slug bucket ex-
PO wre will greatly accelercto the {rrcdiation intensity, a:

comparad €0 Part II. - - -

For Part II, two Vormatherm units will bs installed in Jpecinl
T fittings which will bo mounted betwean tha outlet nozzle and
the pigtail. Tho units will not be in actunl contact witl the
process wator, but will be separated from it by a oetal dia-
paragm. A drowing of the special fitting with the Vermtharnm
unit installed 1s given in Figure 25. The Production Test Re~-
quest for Part IT, DCR-2-105-P, 1s currently aualiting approvala.

A plcture of the water bath with which thermal calibrations have
been rrde 13 seen in Figwre 25. The dial gauge bears upon an
cxtension rod and 13 actusted by the Vernathorm mmit which 13 en-
closed by the special “slug™ and hidden from sight.

Status -

.All of the equipment has been fabricated and asserbled for the

tests, ths initial unexposed thermnl calibration data have beon
taken, and the irradistion ezposurs will begin as scon as the
Production Test Roquests are approved.

XI7I TEST FOR EFFRCT CF RADTATION O TEIEVISTON SATIDNSID {TEST PROJECT '15)

A.

Ob ject

This test was coxducted to determins the effect of relatively hign
lgvel radiation on immge characteristics and upen the-televizion
apparatus itself. A wired televi ion system 1z under con:ideration
for the remote aligomont ard menipulation of contimuous di schorging
equirmant.

Specifically, it was desired to test the "Utiliscope” camera of
tho Diamond Power ipeciclties Corporaiion. Further detafls are
to be fourd in the Test Project Authorization, HEDC-133%8.

Method

Tasts consisted of tuwo parta. In the first, thes cemera vas exposcd
to het slugs during @ normal discharge oporation with the pile shut
dorn. Thoe actunl tolevision carmora lems was locatad approximatoly
10" £rcn the tip-off. In the second, tho camaran was ploced within
appreximately 3' of en outlot nozzle caps for eporozimataly two
weeks dwairpg normml pile cporation. ’

RN




. g ot X o ot DI EAv o - (oA
S SV e e vatann i iy et ol W A g oo 4t WYt 8 e ki Ki szt Al BT AR S Pae N B R S Iy Iy T UL B4

/s e N e e e e e e AR,
AVAVAVAVAVAVY AV AY AV AV AW WANGAY AVAVY AV AVAVAVAVAVAWAN AVAVAVAVAVAV AV AV AVAV AV AV AV AV AV AN
2550/ o6 uu_ N-UOQ\“ SONMYNG  2DNIMALIU — €2 °‘Of 2uNTY Q
IS S : rﬂrﬁ.nﬁlﬂm
ANFNITT AFMO WITHLINSE, Ko
BRI
X0 ONILLI4 T4 e 07 ] G o
SHYOM QUOANVH TATT STy Ny - il I
0D DRILOITA IvaaANID : S5 2 SN N
‘Mml oM 193r0Wd =
- O SN DG A — 3 u
— QIAONJIIVY NN -ANYNINTIItd | . T e ey ¥
ANONLIAN® LEVL HHAVITCHTAN 10l §9 vw
CEVS LE1W ONtu 1y SINSINIY D
hati23 FIAC TIV _Q MSINIZY
Riva S10n

= 28

T v /\/mv . -~

-

2. .00y - -
3 @ecw Yosev ana savys)
AR TR A T

£260°-00_ %

‘T rar
. SNIGL
—— 2, L ATO@ )
i .7 : 2
= :
\ 1
U M_W
3
- A 3 nu.h
- R .
. , ; -
r_ ! 1.
i : i .
_ T TTTT L SERARE FEIQE EIYIYN Ve - “ -
ToAe . seros rswer-Z S . -
i S B, 3 as»x>e ramec »
0.02%1 BN — rxsg gﬁ(—\O\Oh »). &
S, T Iva_590 - 00 §
N . N & )

) ‘cony s
.Qh*“ha\gﬂkgka

OCII~AY UNZWIIY o
wamod wxInLvvaaal O

. co3rs : . ’ . ,

. Wi CP I TP BT . Tes -» .- . . . . 3
NS PNINTVE =) . - . AR .. - .,
- . - N ~ * K3 * <




T L. - aern. B n 4 svgst s

Sk SR il 13 St

ZRTINE WP b o 22 T TS

!

BRIy
" ‘T

%
O

REERARIC Y

[250s) 1

Iy

£

VLR T TR

E

M“‘DD
L Y

e s ' ]
~ M.
-




@ XIV SHORT-LENCTHE HEAT TRARSFER TESTS (TEST PROJECT £17)

AN
%

The tolovision monitor was located whora pe_riod:!.c' inspactions T

of the quality of the imago could be msde. During Part I, con-
tinual viswnl) ohservation and f{roquent photographic recoxds of
the imngo wore mede. Those data wero taken at daily intervals
during. tho two weeks of Purt II.

The television camora vas completsly enclosed in a gealod woodon
box with a window, and all powcr leads were oncassd in a rmubder
hoge to guard againat contamination. The power pack unit was out-
8ide the "hot" arsa and wvas seporated from the camers by 50' of

cable. A slketch showing tho. approximato arrnngement of the test -
aprarmatus at tho rear foce of 105-F is presented in Figure 27. ) R
Results ' _ T

For tho oxtont of tho exposurc in these tests, tho “Utiliscope"
camere performod ontirely satisfastorily. The only difficulties
exparienced wore minor, being thoso which would normally arise
with unskilled operators, and wore routine adjustmonta and corroc- :
tions., An excollont vicw wes had of tho dlscharging operation, o
wvhorein it vas poasible to identify the various types of duxey slugs Pra
a3 they posased over the tip-off. T
-

ROTE: Tho Short-length Tests are an integral and ccmplamentary part

A.

" of the Pull-scalo Heat Transfar Tosts (Test Projcct {18), o dos-

cripticn of which follows in tho scction below. The ultimate "
objoctive of both tosts is ths samo and tho greator portion of tho -
apparatus is common 40 dboth. -7
Ohjoct - ) 3

To provide means for studying heat transfor and coolant Zlow chare
actoristics in process tiwbes. Further, to assess the foanidility
of operating "maximm pozrformance tubes' at an overall pile output

in the range of 800 i by estadblishing the limiting safe hoat load
conditions in plls procoss {tubes,

Is

ASRYN of

Lo

Spooifically, thoe Shcrt-length Tesls axa intended 10 study thess
varicbles step-wise (in short sections) throughout the longth of a
procoas tube. Thoy will permit investigation ¢f a great numter of
varindblas, such as ammulus aige, burn-out coniitions, heater cme
struction, and criticnl flow, more rapidly ami over a wider range
than would bo practical with tha fulle-scale apparatus. In a sense,
thaese tests will also gerve & "pilot run" fimotion to tho full-

acalo twots in thnt critical exporiments will f£irst be porformed
with tho Short-longth equipment.

Toot objoctives and plans are elnborated in the Test Project Auth-
orization, HDC-1508.
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»

Section ITI - Short-Longth Moat Transter -Tests (Contimued)

B.

C.

XV FULL-SCALE HEAT TRAINFER TESTS (TEST PROJECT £18)

. e ——— -

. strumontation. Diroction of flow is indicated hy arrows on this

Mothad

Tho Short-Length Test Soction will be approximtely 3 1/2' in
longth and will consiat of a longth of aluminum procoss tubo
oenclosing an sloctrically-hoated, thin.emlled tubs. Tho hoater
tube which simulates the heating of a ghort ccLumn of slugs
will, at maximm conditions, be suppliod with approzimatoly
126 XW of cloctrical onergy, direct current.

"Process water" will be circulated through a closed flow nystoa
vith provision for continual de-asration of thes water. A milti-
stage contrifugal pump will provide pressures up to 400 p.s.i.a.
at tho inlet of. tho test section for a maximm flow rate of
35 g.p.m. A conderuor will cool the fluid betwoen the outlet of
tho tost soction and tho inlet of the pump to avoid cavitation.
Any odditional heating, before roantry at the test nection, will
be supplied by a stoam prohoater. Provision has been made for
maintaining olither conatant flow or conmatant inlet prossure con-
ditions. A scbomtic flow dlagram is given in Figure 28 vhich
shows the mechanical compononts ¢f the system and tho major in-

slktatch. Tho actwal proceas piping layout is eontained in Figuro 29.
Tho upper viow is a plan; the lowor, a side olevation.

Tho supply of eloctrical onorgy ia discususod under Tast Project
718, (Method), bolow.

Status

Orders have boen plased for the major portion of ths apparatus
and instrumentation required for both tests. Precuromant aschedules
should pormit the initiation of preliminsry testing by approxie
mtoly April 1, 1950. ' ,
Povor Division approval hos boon recoeived £0 use spaco and facili-
tioo at the 189 (Refrigorntion) Bldg. at 100-D. Work Orders have baon
initiated for preparation of the tost sito.

NOTE: 8eo explanatory statemeont in precoding section.

A.

Objoct

The Full-Scale teat will sorve to amplify and confirm the rosults
obtained both in Teat Project #5 and ;717. The subject program
will provide specific dnta on the following:

1. Progssure-drops correspording to roquired flov ratos.

2. Consiotoncy of outlot wator terperature amd flow.

3. Gtability of flow coaditions with tho occurrence of
bolling.

4. Tho relationship of all of the above, plus heat lcad,
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Section III - Pull-Scals Hoat Transfer Tests (Continued) .

B.

" Assistance Request DCR-L. has been issued to GECL -at Schensctady

c.

L ToY TR S O SRR TP B Ot 7, o3

' dlcating excessive temperatiure-rise).

Confirmtion of new design criteria for an 800 M7 pils: hsat
load, flow rates, anmlus sizs, etc., will be attempted with
the full-scale tests.

Mothod

The goneral flow diagrem aml instrumentation required for Pro-

Jeot 17 w111 be used for the subjoct tests. Tha chief difforonces
1o in the length of test section: 23! insteed of 3 1/2'; the
Dover required: 750 EW instead of 126 KW;3 and in the omission of
the preheater in the process water flow dlagrem (Flgue 28).

A high-capacity mctor-gencrator set has been ordeared, capable of
dslivering 15,000 amps maximm, over & rangs 3 to 50 volts. A
singls 1200 h.p. motor will be used to drive two T500-anp genora-
toras «with sultable provisicns for load valansing, and for current
and voltoge control. A 2000 EVA 4rensformem, 3-phazg, 13,800 -
2300 volts, which 1s located outside ths 186-D Bldg., will be used
for ths pover supply. Circuit dreakers will be located both at ths
2000 KVA transformer and in the IC feeders frcm ths geosrator to
the test ‘section. These will "sulcide” 4tha circults for any of the
following corditions: high cverload (short circuit), open circuit,
excesaive pressure drop in tha water across ths tast sections, and
gbnormal, pressures in the liquid conteined in the heater tube- (in-

for the development and fabrication of a full-scals heatar section.

This unit 1s described in considexsble detail on Page 1 of this Request. ﬂ

Status

The status of these tests is essentially that gilven for Project ;").7.
All major components of the electrical system bave bosn ordered.
Prosent delivery dates should permit initial testing with the full-
scale gsection to begin approximtely July 1, 1950.

AVI GRAPHITE KEY TESTS (TEST PROJECT £119)

A.

Ob Ject

These tests are to determine relative strengths of rourd and rec-
tangular keys and keyways in graphite. Further, the "wedge" or
lifting effect of round koys and the effective shear or crushing
strength in keys and keywoys of both types will be impestigatad.

These tests are nocessary to evaluate moasures designed to coun-
toract effects of graphite growth. Tho method of koying betwoen
adjacent blocks or layers 1s of prime inportance in ths stability
and life of the pile under comditions of graphite growth. Further

information 1s to be found in ths Test ProjJect Authoriretion,
Hm-l512. )

wm JECLASSIFIED
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3 Section III - Graphite Koy Tosts {Continued)
B. MPethod

Theso teats will be carried out in the 60,000 testirg maching
at the 300 Area. A jig has been Zabricated eccording to the
drowing shown in Figure 30 and will permit, by the subgtitution
of various types of grophite blocks, investigation of either type
of ksys: round or rectangular.

Tests will bo meds doth of GEF ard CSF grades of graphite. Sauar
(or crushing) strongth of koys will bo determined by lcading the
test assembly in compression; keyvoy "tesr oub strength w11l be
moaswred under tensile loading conditions. The latter will, ina
senss, be an investigation of stress concentration at the keyiay
dus to "noteh” form. The wedge or 1ifting effect of round koys
vill be evaluntod with the aid of resistance-type strain gagoes
attachsd to transverss tie-boits (Fart 8 in Figure 30).

It 1s anticipated that further tests ey be required besides the

i pricary iovestigstions which specify 1 1/2" squors koys and  5/8"
diapster round keys. Other variables such as &dditiomal koy shapss
or sizes, edgs distamce, etc., my roquire investignticn.

C. Status

The major portion of the appaeratus and test semples have boen fab- A
ricated or procured. Tests will commerce when the elsctric strain o
f2ges are received from an eastern vendor. : he

/.
XVII PALL 3X SYSTEM FUICTIONAL TEST (TEST FROJECT fi-1)
A. Object

Thia test 1s planned to cbtain specific cperatioml choracteristics
of a proposed Ball 3X System. A 3X System which emboiies a nso-fluid
(1/4" diomoter low demsity balls) would permit a rapid poisoning of
the pils reaction by £illinz ths rcd openings. Yst such a "flutd"”
could be readily recovered and drained off at the bottam, prior to
start-up. The following is a partial survey of the information

sought from thsse taests:
1. Periocd and flow rats of tha dropping cycls.

2. "Hydrostatic" and impact forces imposed on the grophits
stack by the valls.

3. Relilability of the release mechanism and of tha exit
gate apparatus (at the base of ths slot).

. The effect of dropping the red et various phases of tha
3 | ball release cycle.

Furthsr particulars are contained in the Test Project Authorization,-

o DECLASSIFIED
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Section III - Ball 3% System Puretional Test (Comtimed) . .

B.

c.

1%

Mothod

The mjor portion of these tosts will be carried out in a new
bay wvhich 1s to be constructed at the White Bluffs Test Tower,
described and shown pictorizlly in ths discussion undsr Test
Project 11, above. A full-scale mock-up of ths rod opening
in the graphite 1s being fabricated. The shape of .the opening
in the new stack diffors from tho present rod mock-up in that
additional spacs is prowvided for the balls.

A schematic sketch of the test equipment and instrumentstion

1s prosented in Pigure 31. The dropping rate of ths balls will
be measured Ly means of tho load cell from which the entrance
hoppeir 18 suspanded., Immact and hydrostetis forcas on the gTa-
Thite will be detsrmined by movable graphits blocks vaich bear
upon load cells; ops at 1/3 and orme et 2/3 the height of ths
stack. Timing switches at top and bottom of the silot will

measure the interval reoquired for the f£irst balls to fall from
top to bottom. .

Thes Tirst phases of testing will be cerried out in the row day
of the tower. Subsequent bowing tests emd thcse investigations
which involve dropping the sheet rod similtenscusly with ths
relecse Of balls will bs conductod in the 90' section of the
tower within vhich sheet rod tests are currently under way.

Status

Drowvings of all components of the apparatus are virtually com-
Pleted. Fabrication of the release gate and hepper will comawnce
in the nsar future. Frocursment of varicus items of instrumenta-
tion L8 under way and work orders have been written for mchining
the graphite and for the fabrication of ths woodan supporting
structurs for ths grephite.

It 18 expocted that preliminary tests will begin approximtely

February 27, 1950, contingent upon the rigors of the Hanford win-
tor.

XVIIT WATER SYSTEM STUDIE3 (TEST PROJECT #£20) - F. H. Ames {Reactor Div.)

A,

Object

Test operation is planned to obtain experimental dsta with which
to establish basic criteria for the design of a Process Water Re-
circulation System for a Hanford-type Reactor. The test program
1s deoscribed in Test Project Authorization £20, IDC-1551.

It is expected that this exporiment will supply the neceasary data
to permit oconomic and operational feasibility ewaluation of a pro-
cess wator recirculation system. This system will be compared with
e simplified conventional process water plant to arrive at finsl
design for the "G" Water Plant.
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a Sectlon YIT - Water System Studies (Continued)

B. Method

This test program will consist of two ptases. The first will
utilize the H-pile experimental "V" hole loaded with durmy slugs.
The second will use production tube 0951 loeded with metal slugs.
In oach case, the cooling water will be recirculated at normal
flow rates through a stainless ateel system of restontion tanks

. and heat exchangers while measurements are made of corrogion
rates, film formation, erd chemical composition and radicactivity
lovel of the water. The ccoling water is to be obtained from
steam condensate in ths area. Sufficient "back-up” s being pro-
vided to preclude loss of coolant to tze single tube being used.

C. GStatys

The basic drawings for the teat oystem have been prepared and ven-
dors are being contacted for bids. Selection of the equipment
will permit completicn of the detailed drewings and seloction of
the conatruction personnsl necessary tc do the work. It is anti-
cipated that actual irstallation will astart in February, 1950.

XIX CORROSION TEST3 ~ PROCESS WATER ~ R. J. Schier (Reactor Division)

Al b ject

Thoese tests are intended to eveluate alumimm alloys and zirconium

as possible substitutes for the present 23 aluminum construction
rateriel. -

=)

B. Mathod

The corrosion tests are being rux by the Technical Divisions in
the 105-D Flow Laboratczy, using staxgdard procagss water. Temper-

atures of ebout 17°%C, 30°C, 45°, 65°C, and 90°C are being inves-
tigated.

The following standard commercial aluminum alloys are in test:

35 565
525 61s
53s 63s

Several promising new alloys are being prepared by Battelle and
vill be tested also. Evaluaticn of Bureau of Mines Zirconium (moa-
neeium reduced) has been started, end samples of low hefnim s
zirconium produced by a variety of metacds in en AEC sponsored
program have been requested for avaluntion.
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Section III - Corrosion Tests - Process Watar (Continued)

c.

Status:

It 1s not anticipated that meaningful data will be availsble from
this corrosion test program until April,

CORROSION TRIT3 - PILE ATMOSPEERE - R. J. Schier (Reactor Division)

A.

M Ject

These tests aro designed to evaluate pile constructionnal mter-
ials, particularly control rod materials such as stainless steel
and titanium, in simulated rile etmosphores.

Mathod

These tests will be performsd by tha Technical Divisions in the
300 Areca. To start, materials will te evaluated in a c02-00
equilibrium atmosphere at 800°F. to 1300%. However, the equip-

ment 18 sulted for testing with other atmospheres at temperatures
up to 1800°F.

C. Status
Design of the test equipment has been completed. It 13 hoped trat
installation of this equipment can be completed during larch,
after which about six months will be required to cbtain useful
corrogion data.
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Vater Systen
Heet Tranifer
Pile Physics
Materials

Davelorment Tests
Invention Reports
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Tho following documents have been 1ssued since the provicus pro'gresc
ropert (HCC-1176, datod May 24, -1949) and arc 1isted for reforsnce

purposes.

A, YATER SYormy

THDC <3224
IIC-3150
TNDC-3149
HoC-1551

mc-1562

B. HEAT TRANGFER

EDC-1461
EDC-1513
EDC-2424
HDC-1521

C. PILE PHYSICS
IC-3957
BW-14938

- BW~15208
Hi-14031

D. MATERTALS

HDC-133%
HDC-1390
EDC-1392

Toc-1438
HDC-1490

HDC-1523
HDC-1555

-4 17 HDGC 160 3

SECTION IV '

REFEREICE DOCTMENRTS

A Modification of the Present Design of Water Areas.
Procoss Water Provided by Gravity Flow.

Process Water Recirculation.

Test Project Auth. 20 - Recirculation Test Systea.
Minutes of Meeting - Water Requirements for Reactor
"G" - @. H. Syrovy to File, 12/Ms/49.

Simulation of Thermnl Conditions in Alumimm End Cap.

Hequirements for Heater Test Element.

Progreass Report on Gas Cooling of Control Rods.

Results of Calculations to Determine Effectiveness of
Increasing Area of Xeater Tube to Simulate Hoat-
ing Distridution in Aluminum End Cap.

"G" Pile Control System - P, F. Gast to P. E. Love,
1/3/50.

Flattening Curves and Inhour Absorption by Water -
P. P. Gast, 12/23/49.

Shielding Calculations on Tapor Bore Cun Barre];
Assembly - R. L. Dickeman t0 P. E. Lowe, 11/25/h9.

Tacilities for Exponential Experiments,
871/1+9. _

Request for Data on Zirconium and Titaniwa, §/8/49.
Corrosion Testing Stainless Steel - Boron Alloys, 8/11/49.
Discussion of Titanium Metallurgy at the Bureau of
Mines Station in Albany, Oregon, 8/9/49.
Kimites of Meoting on Sheet Rod Materials, 9/23/49.
Trip Report - Review of Reactor Development Progrems,
16/19/49
Trip Report - Visit to Battelle and ALCOA, 11/23 9.
Conference ©n Beryllium in New York City, 11/21/49
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Section IV - Raference Documenta (Continusd)

B. DESIGM
HDC~1192 Metal Baniling Procedures & Equipment Report -
C. M. Burns to W. E. Johnson, 5/4/49.
IDC-1269 Mimtes of Meeting - Sheet Rod Teat Progrem =~
G. B. Syrovy to File, 6/7/49.
HDC-1322 Develommant of a Gedolinium-Titanium Alloy for .
Control Rods - G. H. Syrovy to W. E. Johnsom, 7/5/49.
HDC-~1406 Mateorials Eamdling Rocommondations - P, P, Smith to
F1le (undated)
HDC-1430 Trip Raport - Visit to Reactor Deovelopment Sites -
J. R. Wolcott, H. S. Isbin, G. H. Syrovy to
W. E. Johnson, 9/14/49.
EDC-1431 Minutes of leot ~ 3X System Dosign - A. T. Strand
to File, 9/20/49. _
HDC-1%437 Minutes of Meet - P1lo Shielding - R. T. Jaske
. to File, 9/21/149.
HDC-1440 Asphalt as Shislding Medium, C-300 - R. T. Jusks
to File, 9/26/49. .
EDC-1443 Minutes 'of Mecting - Sheet Rod Assemdly - R. F. Klein 1
to File, 9/27/49. R |
HDC-1447 Minutes of Meeting - Graphite Stack - A. T. Strand S E
to File, 10/3/49. S
HDC-1466 Minutes of Meoting - Pile Gas System ~ R. T. Jaske A |
to Fils, 10/7/49. i |
HDC-1468 Mimutos of Meeting - Process Tube Assembly - s t
A. T. Strand to File, 10/7/49. ST
HDC-1484 Shielding - Pils Area "G¢" - C-300 N
R. T. Josks to J. E. Imider, 10/21/49. CEL
Ioc-1485 Reactor "G" Design - Specifications for Drafting Roos 5
_ Use = G. E. Syrovy to Fils, 10/21/49. ‘
EDC-1493 Mimites of Mecting -~ Fabrication and Testing of "D"
Machina Bjector Counter - P. P. Smith 40 File, 10/28/49.
HDC-1404 Mimtes of Meeting - Pile Charging Machines -
: P. P. Smith to File, 10/28/49 ol
HEDC=-1500 Desigx/x B/ﬁaia for Ball 3X System - R. R. Wall to Pile, '
11/3/49. .
HDC-1506 Report on Rear Faco Loeding Machine for So ed
. Discharge - R. F. Klein to File, 11/3.0/49.
nCc-1517 Mimites of Mseting ~ Contimucus Charge Program -

P. P. Smith to H. E. Grantz, 11/14/%9.
F. DEVELOFMERT TESTS

EDC-1108 Test Request - Water Impelled Slugs.

onc-1132 " Preliminary Slug Discharge Tests.

HDC-1255 Test Report -~ Water Impelled Slugs.

HDC-1318 Teat Data on Various Ear-Plugs.

HDC-1333 Effect of Radiation on Television.

EDC-1417 Report on Test £6, Bar-Plugs.

HDC-1510 FPunction Test - Siug Ejector-Counter, Authorization
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Section iV - Referenco Documents on Develojyment Testa (Continued)

EDC-1219
BDC-1243
MEMO

IDC-1324

M0

HDC-1425
HDC -14Th
HDC-1514

MEMO
MEMO

HDC-1565
Inc-1417
EDC-1393
HDC-1259
HDC-1332
HDC-1280

HDC-150T -

HDC~1508
HDC-1509
HEIC-~1512
oC-1526

G. INVENWTION REPORTS

= -

Test Request Fo. 12 - Ccafficiant of Friction of e
Grophite - L. H. Mildebramdt to E. J, White, 5/19/49. %

Taest Request No. 11 - Shoet Rod Test - C. M. Burns T
to R. J. white, 5/27/49.

Test Requast No. 13 - Slug Ejector-Counter Mechanism
end Nozzlo Seal - G. H. Syrovy/P. P. Smith to
B. J. Whito, 7/5/49. '

Test Roquest No., 14 - Vermatherm Functional Teat
A. T. Strand to B. J. White, 7/5/49.

Test Roquast Ho. 15 - Effect of Radimtion on Tolevision -
G. H. Syrovy/P. P. Smith to H. J. White, 7/6/49.

Test Request No. 16 - Test Data on Tubular Flsxible

- Bar-Plug - G. H. Syrovy/P. P. Smith to H. J. White,
T/11/49. ' ‘

Test Request No. 19 - Strouss Concentration in Graphite - .-
A. 7. Strani to H, J. White, 9/6/49.

Tost Roquast llo. 21 - Ball 3X Punctional Tast -

A. T. StPand to E. J. White, 10/10/%9.

Tes% Request No. 24 - Pressure Losses in the Pigtail
and Nozzle Assemblies -~ A. T. Strand to H. J. White,
11/10/409.

Test Roquast No. 25 - Moasuramont of Radiation Atten- :
uation of a Taper Bore Process Tube Entry - R. T. Jaska
to H. J. White, 12/8/k9,

Test Request No. 22 - Punctional Test of Hansen Bar-Pl
Lock - G. H. Syrovy/P. P. Smith to H. J. Whito, 11/8/49.

Toest Report - Two-phase Flow and Pressure Drop Tests
Test Report - Various Types of Bar-Plugs.

Test Report - Coefficieont of Friction of Graphite.

Test Authorization - Two-phase Flow and Prossure Drop.
Teat Authorization - Vertical Sheet Rod Assembly.

Tost Authorization - Coefficient of Priction of Graphite.
Twst Authorization - Vernatherm Unit

Test Authorization - Short-length Heat Transfer Taests.
Test Authorization - Full-scale Heat Transfer Tests. R |
Test Authorization - Graphite Koy Teais. T,
Test Autherizaticn ~ 3all Third Safety Functional Tosts. A |

HPC-1328
HDC~-1401

HDC-1403
apc-1459
HDC-1488
HC-15T1
HDC-113%4

ADC-1156

Report of Invention - .R. F. Klein to W. I. Patnode, 7/7/49.
Report of Invention - R. F. Klein and G. M. Syrovy to
W. I. Patnods, 8/6/49.
Report of Invention - G. E. Syrovy ard C. G. McIntosh to
W. I. Patnode, 8/9/49.
Report of Invention - R. M. MeCugh to W. I. Patnode, 10/7/49.
Roport of Invention - A. T. Strand to W. I. Patnode, 10/24/h9.
Report of Invention - C. G. lcIntosh to W. I. Patnodo,
12/22/49.
Report of Invention - B. M. McCugh to W. I. Patnode,
3/31/h9.
Report of Invention - L. R. Hildebrondt to W. I. Pat-
node, 4/12/49.
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