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1. SUMMARY

The Research end Uevelopaent profran was completed. A
project handbook, which Is a compilation of data and con-
stunts, of Interest within the project, was completed and
issued.

A study of the shielding requirements Indicated the neces-
sity for test data. An In-plle locp will be selected for
shielding experiments.

An alternate top end reflector arrangement has been pro-
posed. The scheme utilises a quadrant type graphite tank and
a drilled block insert which is held down by key blocks and
graphite screws.

Preliminary studies for Inputs of reactivity without rod
control indicate that for small reactivity additions the LMFRE
system may oscillate on a fTairly long cycle period.

Shielding calculations were made to determine the gamma
spectrum at the core surface, fission product activity in the
various component cells and required thickness of the reactor
cell plug.

Reactor startup studies were completed for various rates of
rod withdrawal speed and fuel circulation times. Mo difficulty
is expected iIn obtaining a perfectly safe operating procedure.

Draft write-ups were released pertaining to the remote
maintenance of the LMFRE.

Construction of four test loops for investigation of the
suitability of Croloy 2t for use with liquid bismuth 1is pro-
gressing. Two loops will be fully annealed and two will be
normalised and tempered.

The tilting capsule program is underway and is now check-
ing chemical cleaning methods.

Procedures are being developed for analyses of uranium,
zirconium, magnesium, 1iron In bismuth by both wet chemical
and spectrographlc methods. Determination of rare earth in
thorium has been initiated.

Results to date indicate that sand blasting and cleaning
with inhibited 5% HCL followed by treatment with *£ iodine
solution in methanol provide a metal surface which is most
easily wet by the bismuth alloy.



A study of Radiation Tost Loop Ro. 1 Indicates the
system containment requires coolln# In the event of < rise
In ambient elr during operation. The preliminary design of
Radiation Test Loop Ho. 2 Is progressing, facilities for
Radiation Test Loop Ro. 3 have been offered In the MIR Eval-
uation of these facilities based on the quoted flux Is In

process.

Coapleted a sampling system suitable for use on the LKPRE
Calculations to determine the heating due to fission product
decay In the off-gas systei were Initiated.

Checked latest reference design using the Spectral Code (P)*.
Also checked the effect on the critical concentration due to
such variables as bismuth and graphite cross-sections, graphite
density and fuel penetration. The long range reactivity effects
due to fission products and higher isotope acruanilatlon are
being re-examined in light of better Information. The differ-
ential equations for the kinetic response of the LMPRE to a
linear Increase In reactivity have been solved and programmed.

* Wherever It appears In this report, the Information herein
marked (P) Is the exclusive property of THE BABCOCK A
WLCOX COVPAMY, and Is disclosed in confidence for the sole
use and benefit of the ORITED STATES GOVERRMERT and any
other use Is strictly prohibited.



1. ADMINISTRATION

A. Submitted proposed subcontract with vendor covering
Study of continuous uranlum-monltoring system, for AKC
approval.

B. Submitted to AEC report BAW-1011 entitled "Liquid
Metal Fuel Reactor Experiment Objectives and Design Param-

eters"”.

~C.  Attended meeting with Washington AEC to discuss
outline of Phase | report and proposed research program.

D. Submitted for AEC approval proposed subcontract
with vendor for designing, drafting and specification writ-
ing assistance In the field of mechanisms.

E. Submitted to the AEC reﬁort BAW1012 containing
an economic comparison between the breeder and burner con-
cepts of the LMR

~ F.  Submitted to AEC report on meeting at Brookhaven
Rational Laboratory with Nr. G. W Horsley of the United
Kingdom.

G. Discussed with Brookhaven Rational Laboratory aspects
of W utility test loop which relate to operation of this
loop by BAW instead of BNL.



1. TEST PROGRAM PLABBISG (¥. R. foley)

The Research and Development Program was completed.
Tha Chemistry faction was coaplatad and several additional
rasaarch and development Items vara addad to tha othar fac-
tions. In addition, a critical experiment was Includad in
tha rasaarch and development program.

Tha project handbook, whieh la a coapllation of data
and constants of Intarast within tha projact, was coaplatad
and Issuad.

Calculations, paraaatars and preliminary designs >f
tha Prototype section of tha Rasaarch and Development program
wara dlscussad with Alllanes psrsonnal. Requests for bids
for saall isolation valves, duap valves and chsck salvos wara
Issuad. Bids wara received for largo LKFRE tast puaps.

A component tasting schadula was dlscussad with Alliance
and [Issuad.

A study of tha shlaldlng requirements Indicated the nec-
esslty for test data. Preliminary calculations and studios were
performed to deternine which In-pile loop will be utilised for
tha shlaldlng experiments. A detailed tast specification will
be drafted for this work.

Meetings ware attended at BIMfL and Alliance Rasaarch Can-
tor to discuss tha utility loop, various loop programs, and
othar Items revelant to the LMFRE program.



1.  LMFRg PRELIMINARY DESIGN STUDIES
A. REACTOR ENGINEERING (J. J. Rappell)

Work on specification drawings for the quadrant type
core has been temporarily suspended due to higher priority of
drawings required for the Phase 1 report to the ABC. Work
continues on the written specification for this core arrange-
ment.

An alternate top end reflector arrangement has been
proposed and a preliminary drawing completed. The scheme
utilises a quadrant type graphite tank and a drilled block
insert which is held down by key blocks and graphite screws.

A natural graphite filler Is proposed as a gasketing material.
Cementing will be performed after all pieces have been Impreg-
nated.

The reactor group has been requested to re-evaluate
the benefits of the present arrangement which specifies control
rods operating in beryllium thimbles vs uncontalned control
rods which operate directly In the cell fTluid. This will be
done at the earliest opportunity and the conclusion published.

A reactor description has been completed for the
Phase 1 Report to the AEC.

A summary of reactor cost estimating Information has
been siAhnltted to the project administrator.

A detailed preliminary reactor vessel specification
is being prepared.

Thermal calculations were continued during the part
month. A report summarising all previous thermal calculation
results Is being prepared for distribution.

Analogue study results for step Inputs of reactivity
without rod control have been received. This preliminary
study indicates that for small reactivity additions, the LKFRE
system may oscillate on a fairly long cycle period. These
results Indtcate that (1) a servo-controlled regulating rod
may be required for adequate system control, and (2) more
analogue work Is mandatory to more fully Investigate the
characteristics of the LKFRE system. A specification for
additional analogue work has been prepared and submitted for
vendor bids. Additional discussion of this item is Included
In the Instrumentation section of this report.



B. HUCLEAn EKJI KEEKING

Shielding calculations continued during the month to
determine the gamma spectrum at tha core surface, Tission
product activity In tha various coaponant calls, and required
thlcknass of tha raactor call plug.

Arrangements ara belng aada to Includa provisions
for measuring relaxation lengths of dalayad nautrons It. barytes
concrata In radiation loop #” at BNL, or an equivalent installa-
tion.

Sactlons of tha Hazards Raport concerning containaant
and accldant postulation hava baan coaplatad Work vas Inltl-
atad on tha malntananca sactlor. of tha raport

A nesting was held in Washington with members of tha
AEC Hazards Evaluation Staff to revlav our ovar-all contain-
ment philosophy Tha proposed contalnsM»nt was considered iulte
adequate, pending a more detailed study of tha Phase 1 and
Hazards Reports which will ba completed In tha near futura.

C. PHYSICS AND MATHEMATICS T C Engelder)
1. Criticality Studies

a. The latest reference design has bean run using
the Spectral Code (P)*. For Y(BI)/V(C) * 0.5 and N(25)/N(BI)
1000x10"°, the equivalent cylindrical height and diameter are
IOL.Bcm (3.~ ft.). This value Is somewhat larger than pre-
VIOUuS cases.

b. The effect on the critical concentration of
the reference design due to such variables as bismuth and
graphite cross-sections, graphite density, bismuth and/or fuel
penetration, have been considered. Oslng reasonable ranges of
values based on present Knowledge, an allowsnee of about 150-200
ppm. of U05 Must be made for these effects. Presumably this
margin will be redu ed as Information becomes available from
the Research and Development Program.

e Wherever it appears in this report, the information herein
marked (P) Is the exclusive property of THE BABCOCK <8
WILCOX COMPANY, and Is disclosed in confidence for the sola
use and benefit of the "NITED STATES GOVERNMENT and any
other use Is strictly prohibited

_10.



c. Additional critical experiments hare been
checked where applicable. The detailed results of this study
will be reported elsewhere.

d. The study of an alternate reference design
employing a metal core tank wall 1Is continuing.

2. Reactivity Effects

a. The long range reactivity effects due to
fission product and higher isotope accumulation have been re-
calculated using better information on the relation between
critical concentration and poisoning. After two years of full
power operation and no fission product removal, the total
uranium concentration will reach about IU™> ppm. by weight.

b. The reactivity associated with the core and
reflector test holes containing either UAJ"-BI or Th-Bl has
been computed, based on the homogenization of the test hole
region. This problem Is being Investigated further using
adjoint flux calculations.

c. The various reactivities that must be controll-
ed by rod motion have been summarized for the reference design;
about 10% in k will be required.

3. Control Ryds

a. Additional black and gray control rod calcu-
lations have been made using the Con-Rod Il Code (P). Thermal
extrapolation distances have been computed for black, tantalum,
and Croloy rods. The worth of rings of four rods of tantalum
and Croloy Is about 3}0i1 and 20%, respectively. (The values
?iven in BAW-1013 for Croloy and tantalum were for single rods

N the ring.).

b. The reduction of control rod worth when en-
closed in thimbles of beryllium or Croloy is still being In-
vestigated.

4. Kinetics

a. Additional runs have been made using the trans-
ient analysis code. The earlier observations of serious pressure
and temperature excursions when reactivity Is added at more than
2-3~/sac. have been confirmed. The results will be reported more
fully i1n the Phase 1 Technical Report.



g)ﬂ’

b. Information about the behavir f v# rr» -*
temperature, fTual velocity and t#aj»#ratur», fas velum* and rree-
sura In th* ~r#sur Ifar, and aul tipllcatlon comtant during a
typical transient haa also been obtained.

c. Th# dIfferential aquations for tha Kinetic
rasponsa of tha tMFRE to a linear increase in raact:r. ty f.awe
baan solvad and programmed for tha Electrodata computer, for
usa In raactor startup problems.

5. Critical Experiment

a. AEC approval of tha LMFRS critical experiment
as proposad in tha last monthly progress stataaant has baan
withheld, pending avaluatlon of tha rasults of tha Phase 1
study. In view of tha stringent tlaa schedule, tha AEC has,
however, authorltad tha design of tha raaota assaably aachan-
Ism, but no aatarlals may ba purchased until coaplata authori-
zation has baan received.

D. IWSTRUHELITATIOII AWl CONTROL 1J. P. Slues)

Negotlatlon Ifor high temperature nautron datactor
davalopaant was dalayad until Phasa 11 baeausa of tha nacasslty
to coaplata Phasa 1 raqulraaants on tlaa.

Sourca aanufacturars were contacted regarding tha
availability of Sb-Ba sourcas. It appaars that Oak Ridge will
ba till to provlda tha necessary sourca for tha LMFRE This
sourca can ba placad within tha cora by utilising a small por-
tion of tha cantral tast hola.

Raactor startup studlas war# completed for various
rates of rod withdrawal spaad and fual circulation tlaas. Tha
mathod outlined In rfAPD-13 for tha solution of tha raactor
aquations for a ramp Input of reactivity vere used and a check
obtalnad by BdW Physics and MatheaaMcs larsrtant, utilizing
sn Independent numerical a#thod for th# solution of th# r#actor
differential equations So difficulty Is expected In obtaining
a perfectly safe operating procedur# for tha startup of tha ra-
actor.

Prallainary raactor analogue studlas war# coapleted
for 20, *0 and 270 MW reactors. Sufficient runs wara conduct-
ed to datarmlna that tha temperatur# coefficient of tha raactor
Is Insufficient to give adequate rasponsa for small step changes
kd reactivity. Tha temperature coefficients of reactivity for
both tha fual and graphite wara increased to det#ralne th#
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stabilising effeet. Slight Improvement In response was noted
but the systea was not self-regulating. The tlae delay for

the graphite temperature coefficient was decreased with approx-
imately the same results as above.

K. SYSTEMS BEWGi:Jj4-21IWG (8. S. waldron)

A number of proposals were received froa pump manu-
facturers for the blsauth test pumps for the 12" pump loop and
the evaluation of these proposals has begun. Proposals repre-
sent a very wide range iIn design, delivery, and price. Propos-
als submitted give sons Indication that perhaps the tlae situa-
tion as to delivery Is not so bad as was previously thought. A
gseat deal of work has yet to be done before a decision as to
selection can be aade.

Month was taken up principally with preparation of
Information for Phase 1 report. Specifications were prepared
and sent out for quotations. A rewrite of the reference design
writeup was aade and added sections were prepared on alternate
designs. Drawings were prepared for use In the Phase 1 report.



. MECHAHISHS yHU:HERB;He (0. ». Winders)

1. Product application conferences were bald with
e number of eoapanles.

2. negotiations ara continuing for tha procurement
of consultant services for Mechanisms Engineering. 411 bids
were evaluated, and Inspactlon alalia were aada to tha facllltlas
of tha most promising biddara.

_ Datallad coat figures partalninf to oparatlonal
aachaniaaa and raaota aaintananca equipment aara estimated and
submitted.

W Draft arlta-upa aara ralaasad partalninf to tha
raaota aalntananca of tha LMFRE Tha final write-ups alll ba
utllliad in making up tha Phasa | Raport to tha USAEC

5. Modifications of Plant Layout to. 3 and Coaponant
Arrangement Ro. 13 aara developed for usa In tha Phasa | Raport
to tha USAEC Suptplementary rawlnfs ware ralaasad showing;
chJnceptuaI views of a hot call arrangeattrtt and of a aalntananca
pluc.

6. Raiding davalopaant work was discussed with person-
nel froa tha Alliance Research and Development Laboratory.

7. Development work Is contlnulnf on hot call arrange-
aents.

0. CHEMCAL PROCESSING (W. E. Millar)

Phasa | Reference Design for tha F. P. V. reaoval
sgstem_was_coaplatad . Drafts of tha ehaalcal process sections
aba being issued by 0. C R C. and MW. These will ba inte-
grated in June for tha Phasa | raport.

Tha final draft of tha Chealstry Section of tha LMFRE
Rfsearch Prograa was coaplatad.

Work was initiated on tha design of a waste disposal
spstea for tha LMFRE

A conceptual design for a sampling system suitable
ftr usa on tha LMFRE was worked out.

Calculations to deteralne tha heating due to fission
ppoduct decay in tha off-gas systaa ware initiated.



The probable concentrations of uranlua, protaetinlua
ead flaalon products, aa a function of tlae, hart been calculat-
ed far an In-pila loop circulating thorlusHblsmith slurry.

On Nay 1. 1957 a seating was held at Argonne Rational
Laboratory to continue dlacuaalons of fluoride volatility pro-
cessing. BAWagreed to aend a letter to Argonne requesting a
research proposed for a study of processing LKFR fuels by
floorlda volatility Methods.

15



V. RESEARCH AW. DEVELOPMENT
A.  MATERIALS TESTIIG

E-rn6 and E-ni7 Corrosli
Oil MarkertT JrTT

The construction of four tsst loops for Investigating
the suitability of Croloy 2-iA for wusa with liquid blaauth 1Is
undar way. Thasa loops ara bain* constructed in accordance with
the general design previously tasted on the utility loop. Car*
tain aodlflcatlons ara being included to correct alnor deficien-
cies noted during the Initial tasting of the utility loop.

Two of thasa loops will be fully annealed and two will
be normalised and teaparad. Since the loops ara reasonably
saall in slsa, It is possible to construct the entire loop,

with the exception of the puap, and to heat treat it as a single
unit. Arrangements have been aade to use large heat treating
furnaces In the Barberton Works of the Babcock 6 Wilcox Coapany
for this heat treataent.

The electrical components for the four test loops are
being asseabled. Major components such as switches, starters,
transformers and Varldyne units are In place. The control cir-
cuitry and much of the Instrumentation are complete.

The tests which are planned for these loo] fol-
lows:
a a a
Naxlmum Teap., F **D AVb
Teap. Differential, F 135 t35 i3f 22*1
Velocity, Ft/Sec 6 6 12 6
Heat Treatment normalised Annealed Annealed normalised
A Tempered A Tempered
Additives, ppm
Zirconium 350 350 350 3to
Magnesium 350 350 350 35¢
Uranlua 1000 moo l00C 100C
ae, Hours 1*00 1*00 HOC 1*00

16-



E-M18 Tilting Capsule (W. Markertf Jr.J

The tilting capsule equipment Is assembled and In tha
last month, difficulty was experienced in stabilising tha con-
trolling aqulpaant. It has been nacassary to rawlra tha thermo-
coupla systaa In ordar to raduoa rasistanca, and to placa eapacl-
tanca In aach tfheelco Aaplltrol controller to eliminate drift,
thus permitting a final sattlng on aach controllar within tha
daslrad ranga.

Tha program is now checking chaalcal cleaning methods
by cycling aapsulas prepared by tha Chemistry Department. Other
capsules are being tasted to Improve techniques, procedures In
loading, sealing and surface preparations while specimen weights
and capsule surfaces are being noted.

A metallurglcal examination has bean completed on three
saaples of Croloy 2-1A tubing, Involving six heat-treating var-
iations. These treatments were run to determine the optimum
heat treatment to be used In capsule tests.

E-12(2 Zirconium Muride Tncorv .F Ebar®a ana

T kTN

Chemical analysis of 21 heats of Croloy 2-1A for* total
nitrogen, acid soluble nitrogen, acid insoluble nitrogen, total
aluminum, and acid soluble aluminum are completed with the excep-
tion of recheck on acid soluble aluminum results

A carbon-free and nitrogen-free heat of Croloy 2-1A
has been vacuum melted and forged to 1-1/2"™ round to be used
for test purposes It is proposed to cast a heat of carbon-
free with nitrogen and nitrogen-free with carbon for capsules
to check the existence of a zirconium nitride vs zirconium
carbide theory.

1-1141 Miscellaneous Material Investigations iF Bberlel

Tests are in process on Croloy 1-1/4 and Croloy 2-1A
tubing as received from Beaver Palls- These are short-time
tensile tests at rooa temperature and uOC, 500, £>00, 700, 00O,

(proposed operating temperature'*, 900, tnd 975 F (maximum
operating temperature).

At present, tests are comp.ete for* rooa temperature,
400, 500, and bOO F on Croloy 1-1 A material only

17-
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Orders were placed for ell material* necessary to
convert eight BAM type creep-rupture unite for uae with liquid
eetal. These orders were for vacuum equipment end auxiliaries
and a high speed recorder froa Brown Instrument Company Order*
to the shop for ashing the necessary* changes In the creep-
rupture machines and for the fabrication of teat assemblies
and specimens to be machined from Croloy I*IA end Croloy 2-1A
materials were also pieced,

The vacuum pump has been received; otherwise, ell
orders ere In soae stage of processing.

K-128i Cheatcal Analyses M A iellbeuah.
Met Cheatca”™ Methods

OgjAina  The development and testing of procedures
for analyses of uraniu* m bismuth have been coapleted. This
method employs e sodium carbonate separation end the addition
of dlamlnocyclohexene tetracetlc acid *DTA) to remove or com-
plex a wide range of possible interfering lona. The yellow
uranium 71 dltenxoyimethane is measured by differential absor-
bance at 412 mu and 426 mu.

Zirconium - The chemical method, as submitted by BBL,
for the determination of tirronlum m bismuth has been tested
in our chemical laboratory. However, It is hoped to change or
provide adaptations of this method which would better lend them-
selves to routine analysis. Separation techniques such as ion
exchange procedures and us* of metal reductants have been tried.
The use of xlInc eetal has shown the eost prowlse for reeoval of
blseuth though a study of the possible deleterious effects of
diverse lons has not been completed.

Mean*siue The desired precision ha* not been obtained
using wet chemical procedures for analyses of this eetal in
blseuth obtaining addi’lves and «o. r. pr Good re-
sults ere obtained on pure magnesium standards, indicating that
the nueerous sepeta'tom steps neceseery for complete bismuth
removal adversely effe - - 1. .c .i*y 1 n excneng# proced-
ures are under study and absorber # vs concentration curves have
been prepared. Datg on repr Julbiiity and accuracy in uae of
*his modification is now being ©fa red

Iron - Analysis for iron in bismuth, using the very
sensitive bethcphenanthroltne method was suspended due to the
time consuming procedures necessary to assure low blanJts end
minimum rtemiamticn. The Broohheven method



for analysis of lIron, which usos a dlchloroethyl ether-n haxana
extraction of ths o-phenanthrol In* complex, is currently under
study.

SpectroxrapM: Methods
4r tad Mi la Blimtfa

In the last progress report it was pointed out that a
spectrographlc aethod for slrconlua and aagneslua iIn blsauth
had bean developed, utilising a solid oxide saaple (froa an
evaporation of a blsauth solution) as the spectrographle saaple.
Although the aethod appeared satisfactory, It Involved an addit-
ional tlae consualng step - that of evaporating the liquid saa-
ple to dryness, and was not readily adaptable to routine control
of the blsauth loops. As a result, a solution excitation teeh-
"e"nlque, slaller to that used at Brookhaven was Investigated.
Results showed that slrconlua and aagneslua could be determined
directly on the solution saaple over a range of 100-900 ppa
(with respect to blsauth). The aethod has been In use for the
past month In deterainlng slrconlua end aagneslua on saaples
froa the utility loop as well as the tilting capsule tests.

The disadvantage of the above aethod lies In the Halt-
ed sensitivity which Is attainable, not only for the slrconlua
and aagneslua, but also for iron and chroalua. This limitation
iIs more serious In the case of the latter two elements because
of the relatively low level of concentration expected (56-X> ppa;.-
As s result, more work is necessary in deterainlng Iron and
chroalua In this type of material.

Determination cl Rare Earths in Thcriua

It Is anticipated that the thorlua to be used In the
thorium blsauthlde slurry will require analysis for various
lapurlty elements. Many of the rare earth elements have ex-
ceedingly high neutron capture cross sections and furthermore,
are particularly difficult to determine iIn thorlua. Antici-
pating the need for this analysis and realizing that the devel-
opment of a aethod.for this determinetlon might require consid-
erable tlae, work was Initiated this quarter whose purpose was
to develop methods which would be satisfactory for carrying out
this deteralnatlon.

S. PROTOTYPE TESTIMG
R-HJ7 Evaluation of Engineer inn Tests

A test apparatus fTor tasting the reactor dump valve

-19



(primarily) hat been designed. Some of *he requirements
maintained by this design were an opening pressure haad of
86 ptl and a naarly constant flow velocity through tha valve.
Other components which may be tasted In this apparatus are
taaparatura Indicators, pressure gagas, flow meters, liquid
level Indicators and check valves.

Further work on the valve development progress will
be described In the future under the appropriate fi number now
assigned to each project.

Members of the Research Center also participated In
discussions regarding specifications and design details of
several large bismuth pumps. Components and arrangements of
test apparatus for the test of a full else prototype pump have
been studied.

K-1288 Utility Test Lool H. Haraart. Jr.>

The utility loop has had a total operating tlae of
675 hours. Of this time, eight hours were with a on the
circuit. The /AT condition was not maintained any longer than
necessary to check the various loop components because the
additive concentrations were not known. Magnesium and zircon-
ium have been added to the loop In both the hot and cold legs.
Development cf a sampling * e has been mad'™*.

A new heat exchanger with smaller clearances at the
floating tube sheet was Installed. A considerable portion of
the blsauth flow In the original heat exchanger was leaking
by the tube sheet. It Is expected that the new exchanger will
reduce the leakage to a tolerable amount.

E-117C Croloy to Cifafrhitc Seal jk. Markert. Jr.,

Drawings were completed for the Croloy to graphite
seal apparatus. Some of the material for testing Is already
on hand. Since the special steel and special grades of graphite
are on a four month del Iv*»ry schedule, the screening tests were
revived In order to get as much prellBinary work done as possi-
ble. The screening tests are about to begin operation since we
were fortunate to have some old bearing testers on hand which
only needed some minor alterations to adapt then to our needs.
These tests will start with commercially available graphite
and later tests will be conducted with the special grades
planned for LMFRE.

- 20- t



C. CHEMICAL PROCESSIIG

E-n-K fapmyggiM A

A tentative program hat been outlined to cover tha
rasaarch and pilot-scale tasting of tha combination molten
salt and fluorlda volatility concapt of nuclaar fual reprocesa-
Ing. This program Includes tha estimated time, tpaca and atn-
power requirements nacassary If tha Raaaareh Cantar It to
undertake tha projact.

Tha program hat baan reviewed by Rasaarch Cantar per-
sonnal and has baan prasantad at a tentative proposal to AED
personnel at Lynchburg. Further discussion of tha proposad
program Is to ba held aarly in Juna.

D. tm;;tr?tiiemtattob

%M?T]Crorrﬁiﬁﬁ,?yg Uranl nltorinx Svaitz

Early in May 1957, a study was undertaken to datarsilna
a possible method for setting up a monitoring system which would
ba capable of providing a continuous uranium 235 concentration
signal for both Indication and control over a range of 10 to
2000 parts par million.

Specifications have stated that the uranium monitored
will ba In bismuth also containing approximately @ ppm of
zirconium and magnesium operating at a temperature of between
750 and 1200 F. Tha Instrument should ba capable of monitoring
with an accuracy of ¢ 21 and respond to changes of concentra-
tion with a minimum period of delay.

An extensive library search was undartakan to determine
tha chemical and Instruswntal methods that could ba applied to
a project of this type. Tha chemical and metallurgical problems
that are Involved in tha operation of a bismuth loop ware in-
vestigated.

Methods such as x-ray, spactrographlc, mass speetro-
metrlic, subcrlttcml multiplication techniques, nautron gun
methods and polar®-graphlc methods are being considered. Dis-
cussion with representatives of various companies and an ASTM
Committee (E-IW) working on similar problems, have helped In
evaluation work.

This work will contlnua with the objective of submitt-
ing recommendations for the most suitable methods for actual
development.

_21-



E. REMOTE MAINTENANCE
E-123i

A llalt*d amount of groove welding on carbon steel has
been dona by aaans of tha gas-shielded metallic are process.
Application of this process to groove welding requires a aora
versatile positioning device to support tha haad. This Is being
planned. Several other additions to this welding arrangement
ara bains considered each of which should improve tha operation
and resultant we.ds. Several grades of Croloy wire are on order
so that we aajr examine the application of this process to low
alloy material.

During May several welding concerns were visited In
search of new processes or new equipment that would contribute
to the develcpaent of restote asintenance. twaluatl n of the
various equipment seen at these installations Is being made.

An order for a 30 Kd transformer to furnish current
for an Indietlon - forge butt welded Joint has beer, issued. A
unit to provide the neessary pressure is in the preliminary
design stages.

r.emica® C”ean”™r*' und lee r.ta™rui*lor

All attempts to clean equipment of any six#, with the
method described in the ;racedlng rep rt., were unsuccessfule
In all cases, »r. Insoluble black film, composed mainly of
alpha iron, remmilne" irface, and er be removed
by aechanlcel scrubbing.

After continued investigation, additional cleaning
methods were chosen for farther evalufcti n.

Cr .7 Jdea w re .eared by -ne ... » a*-‘hods,
charged « > hismith : pa urar.1.c and. -
xlrconiu* and magnesium. These capsules were ‘hen Installed
in the tilting capsu ratus. Af**r * week’™ ¢ ", “*he

capsules are cut open and examined.

Results to date indicate that two of the first f~ur
cleaning methods provide e aetal surface which Is most easily
wet by the bismuth alloy. These iffi

f. Sand Blasting.

2. Cleaning with Inhibited HCt followed
by trMttfnt with €% lodine solution In
SM»thancl.
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Scrubbing the acid cleaned surface by circulating
a slurry of HgO through tubular specimens, provides a very
clean appearing surface, l.e., free from previously observed

alpha Iron deposits. Capsule tests are now being made on sur-
faces cleaned by this method.

It Is planned to use metal surface examination by
x-ray and electron diffraction as a means of correlating
surface condition, as provided by various cleaning methods,

and results of exposure to molten bismuth alloy In the capsule
tests.
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71. RADIATION LOOP TESTING (E. E. Nalsh)
A.  RADIATION TEST LOOP IK). 1

A study to deteralne whether the systea contalnaent
required cooling in the event of a rlsa of aablent air during
operation, was coapleted. Tha results of this study Indiestad
thgt cgoling Is required, and adequate equipment has baan
ordarad.

Daslgns of tha coolar and furnaca have baan coapleted.
Upon approval of thasa daslgns, fabrication of thasa eoaponants
tan begin.

Pinal design of tha Melt-Duap Tank Is In process.
B. RADIATION TEST LOOP MO. 2

Tha prelialnary design phase of this systea Is In
process and tha detailed Inforaatlon necessary to obtain EIR
engineering approval Is Dbeing coaplled.

C. RADIATION TEST LOOP MO. 3

Negotiations for test space In the NIR ware continued
and resulted In a suggestion by NIR to consider use of either
HG-5 or HR-4.

Tha flux In HG-5 Is approxlaately 101~ and Is lover
In HR-4.

Details of these facilities and tha floor space re-
lated to each are an-route froa NITR

_ Evaluation of these facilities based on tha quoted
flag is In process.



VI1l. HazarDs KyiLOAYIOW

Sections of the Hazards Report concerning containment
and accident postulation have been completed. Work was initiated
on the aalntenanca section of the report.

A meeting was held In Washington with members of the AEC
Hazards Braluatlon Staff to renew our oversell containment
philosophy. The proposed containment was considered quite

adequate, pending a more detailed study of the Phase I and
Hazard* ftanorta which will he coanlatad In tha nur futur#.



