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Foreword 

The U.S. Department of Energy (DOE) sponsors all US. civilian research and 
development (R&D) on fuel reprocessing in one major program-the Consolidated Fuel 
Reprocessing Program (CFRP)--under the management of the Oak Ridge National 
Laboratory (QRNL) and the Oak Ridge Operations Office. 

The coverage is generally overview In nature. Experimental details and data have been 
limited to (1) make the report more concise and (2) meet the requirements that would 
qualify the report for unrestricted distribution in the open literature. 
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Cropping of siandatcd fast rcactnr fuel. assmblim by laser cutting has been success- 
fully dernonstratd 

Interchange of structural components by m m t e  mems has been successfully demon- 
strated cail the system. The inic~changc is necessary io reconfigure the shear to ham 
dle different types. of P ~ c l  asser. 

The transporter used to SI 2nd position the sesvomanipalatois hPs been received 
and installed in the hfaintsnan em Test Area (MSTA). 

Prototypical racks for process equipment were coiripktd and installed in  the MSTla. 
'Thrse racks will bc wed to develop and i-efim techaiques for peaforming remote rnainte- 
nancc. 

The two master arms for thl; advanecd s?rrornanipulator (ASM) have been fabricated 
aid installed in the Advanced egratcd Maintenance System (AIMS) control TOC$I?I, 

which is adjacent to and us& in conijuactios with the MSTA. 

The acid concentration portion sf the Iodox system was operated continuously for two 
separate 5-d periods. The system was checked out. arid hyperaxestropic acid was produced 
during this operation. 

The dissolver off-gas (DOG) system was modified, and initial iodine transport tests 
were completed. Preliminary examination of thc experirilcntal data indicates that the dou- 
@le overhead condensers in the modified d i sdve r  off-gas Bine design allowed iodine to pass 
through and condenscd water vapor to recycle back to the dissolver. 

The automatic sampling of the digester tanks using the Remote. Operation and 
Maintenanc:: Demonstration (WOMD) zutoniated liquid sampler was demonstrated. This 
milestone required the usc of the integratrd software from the process control module 
(PCM) level through the lhstributcd Data Acquisition and Control System (DDACS) host 
computer and hick to the ROMD liqIlid-saTaTpling-ve$ielP, host cornprater. 
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1.4 STRATEGfC PLANNING AND ANALYSIS 
J. G. Stradley 

An agreement was signed between the DOE and the Commissariat a‘ 1’Energie 
Atomique (CEA) of France to exchange information in the field of Remote Systems Tecb- 
nology. 

Two critical experiments were performed by Pacific Northwest Laboratory (PNE) for 
the criticality data development program sponsored jointly by the United States and the 
Power Reactor and Nuclear Fuel Development Corporation of Japan (PNC-Japan). The 
Subcriticality Measurement System (SMS) was made operational, and veridication experi- 
ments were initiated. 
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An eight-stage centrifugal contactor (csuette mixing design, 2-cm-diam rotors) has 
been reconditioned and installed i a  a laboratory facility at Georgia Tech for tests with an 
interstage electrsreductisn cell. Initial hydi ainlic chcekoiit tests of the contactor alom sbow 
appropriate flow capacities for the s y s t c ~  ISOPAR ;:-dodecane (NDD) versus water. Tests 
with 30% tributyl phosphate (TBP) in ISOE'AR versus dilute IIN03 solution are under- 
way. 

The eleetroreduction cell has been obtained on a loan basis from Mound Laboratory. 
It is being fitted with a, pew mearabrane suitable for nitrate systems. 

A logal-pressure distillation system is being assembled For use in recovering uranium 
from dilute aqueous solutions to minimize ;ki~aste wala:nies, 

Current plans are to operate the contactor/elee*LForedilletiosr cell system with uranium 
for tBmc purpose of verifying stage concentration salucs predicted by the modified computer 
code SEPHIS.5GT. A spectrophotometer will be used for IJ+4 arid U"' analyses. 

'I'he Japanese computer code, PUICO, has been ieccived and made operational in the 
ORNT, computer systeiii-with tkc, exceptiovr of the graphics package. The major effort in 
the v'i&ar term will be to gain an undcretanding of th:: iliiernal fuuna:tionHng of this code9 
which applies to pulsed-column contaetois ill pastidzr. 

The SEPFHIS code Inas been modified io include all the recent improveimewts to the 
UCOR subroutine asld, transferred to tlzc; TBM PC. This FORTRAN code. is now com- 
pletely operational on thc JHM PC, and the changes do cot affect either input or output 
data processing. Execution spced is about 100 stage/time-step calculat 
Thus, for a user-specified time-step of I min, the IBM PC will simulate. 'a 
tion each minute for a ten-stage cociactor. 
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facility, perfcrm a study of flriidkcs appkations for off-gas ea SI, specify wlsere steam 
jets m a y  be useful in the rcfaencc small-plaot flowshcet, @ e r h  coping tests of a srnall- 
scale steam stripper and evaporaini, a d  cvaluate variom dissslvcr process options such as 
preheated liquid fecd stieams and ddrrble overhead c:ta ensers in thc off-gas 

-7 lests and evaluations of a solid-bowl centrifuge (U.K. &sign) are continuing, and 
improvements to the drag bushing to increase its life are being investigated. Assessments of 
solids inventory and solveat extraction feed pdishing arc included Ha the evalikatiorns. 

'I'he reference brecder fue! reprocessing flowshect s9ecifies a polishing centrifuge 
located immediately beforc the first solvent extraction contactor. It is intended that this 
ceiitrXr*ge operate continuausly throiighont a campaign to remove any solids not removed 
by the primary centrrifugc or that form during feed adjustment. 

A successful demonstration was completed using the U.K. centrifuge as a polishifig 
clarifier. The ceritrifuge bawl was fitted with a ErO;! bottom bushing rotating within a 
ZrOz-lincd holder. An average elarificd solution flow rate of 32 L/h was maintained 
throughout tlic derxlonstratisn test with the centrifugc bowl rotating at -- 1 1 ,OO 
fced stream to t?-e zentsifuge was water with small amounts of IFc203 powder (0.2- to 
15-pm diarn) that W C P ~  added periodically to the feed stream. Except for o m  short 
scheduled shutdo-xn, the mntrihge o;pe:aated cswii usly for 728 h (30 d). The aperation 
was stable and trouble free. 

The dcvelopmcnt of an alternate aqueous feed dclivery system for USC with the 
5.5- cn-s-diam centrifugal contacton has bwa coxsrppleted. The system consists of a combirna- 
tion of a fluidic p i m p  and waterwhed meteri-rig device a d  can be used to supply feed to 
all contacton in a 0.1-metric tm/d capacity fuel rcprocessing plant. 'The final shakedown 
test was successfuully campletcd using W ~ C T  as the test fluid, arid the system is now ready 
to bs: incorporated into the contactor rclliability test stand in the ET.  The. shakedown t a t  
operated contininnusly for 30 d at an average iiow rate of TO L/h. The flnidic pump had a 
cycle time of T O  s (10 s for pinmplrig, 60 s fc: rcfiil), and the waterwheel was operated ai 
15 rpm. 

Planning Is iioder way to provide a rcliablc ~ e t h o d  for supplying feed to the HET feed 
clarification centrifuge, Using a pinllsatile fluidic pump mounted in a thimble beneath the 
feed tank, opmators will pump the solution vertically 18 ft to a small head-tank from 
which the solution will flow (averaging -4 L/min) by gravity to the IET centrifuge. 
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Work on thc Iodox process p t c r  niodel has bccn iefocused on a code that is 
specific to the IET i d n x  co!nrm. TLe more ge a1 system model will be developed later 
based on this specific code. Comvcrgcnce problems have been corrected, and the code is 
now bsiirrg evaluated liising irsfoiizatio1~ from Fi'L lodox material balance flowsheets. Excel- 
lent agreement has been obtaiccd bctwceo the hand calculations made during the design 
phase of Iodox and the new computer code results 

'Ihc Iodox code cursently addrzsws the energy aiid MNQ3 and H 2 0  mass bdanccs in 
the colurnn but does not predict individual iodine decontamination factors (DFs) for each 
stage. An e f h t  is under w q '  to correlate DF data from the early Iodox work and provide 
some estimate of colurirnn perfmmncc. 

A draft test plan for prcliminary testing of the Iodux system under IET design coadi- 
tions has bego written. rests iinclride eperatioil at the origiiaal design gas flow rate (which 
includes voloxidizer off-gas), at a reduced gas velocity (correspunding to a DOG without 
the voloxibizer), and with and without the anticipated NO, concentrations. 

At PNL, the three multicmie Cu-Y-*'H(r ion implantation capsules were placed in a 
temperature-cont rolled storage systen-r for observation of kryptoaa release. Initial heat up to 
150°C was completed. The first 85Kr releas mrasurements will be made after storage for 
three months at 150" C. Following these W ~ C B S ~ P F C ~ S ~ P * ~ ~ S ,  one capsule: will be maintained at 
150" Cp while the te:nperatures of the remaining capsvdes will1 he increased incrementally to 
their final storage temperatures of 250 and 350°C. 

simulated multicurie run arc continuing. No significant krypton release was observed after 
four wecks at 308°C. The temperaturs will be increased in -50°C increments, and the 
release characteristics will be monitoied nvei a four-week pried The maximum tempera- 
ture for these tcsts will be 450°C. 

,"iccelcrated thermal release testc om thc "co1d" mock-up Cu-Y-Kr capsule use 

A tenth major solvent extraction campaign in the Building 792% mixer-settlers will1 be 
performed using high-bnrnup FFTF fw.X that i s  on hand. The recovered plutonium ~1111 be 
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The w w k  of upg: zding ccmpbtci code? for solvent extraction pmceii3 analysis by 
iniproving thr: subrouticcs that contain cquiiibriurll data and correlations  ill continue. 
Objcctives for F Y  198% are :o add nc.v equilibrium d a b  from the literature, develop land 
test ncv: data-corrchtiiig algorithms: arnd identify regiars requiring the measurement of 
additional values 

-- 
I his activity Coiliiiille5 dei/e!i;.pment and evalilailon of prototype solvent extraction 

colhtactois. Objectives for FY 1986 anical drives for SWL-fabricated 
centrifugal ~mtactots,  design, fabricate, and test T W  prototype rotors; complete rnodifica- 
tiorns to SWL contactors iinlN in progress; ccwplcte installztiaan @if the contador reliability 
test stand, perform R concept sal design study of contactor housings; complete wodifiea- 
tims and installath of a spare IE'F contactor to investigate a surge overflow conce 
evahate the nccd for an3 install, if needed, additional I9DACS data channels; and provide 
assistance to IET operations, as ~cquired. 

to piscare 

Performance testkg of thc Breeder Rcproccssin~ Engineering Test (BRET) sized 
(0.1 mctric tenJd) ceritrrifugal contactors over ttrz full range of design conditions i s  occur- 
ring at OKNI,. Thc motor/rcfnr assemblies have becn cvaluatcd, and the deficiencies havc 
been obserwl which rehte to fabrication mlsalignmsnent and moter bearing quality. Rotors 
from the two-stagc and the four-stage units have beca reworked sufficiently to permit 
operation at thc design speed. AEthoingh thc siipp.rfirr,d motors arc unacceptable for long- 
tcrm applications, thzy wil! bc used until replacen1;i"rent drives can be procured. The new 
drives will be smaller versions sf the high-quality milling machine spindles m w  in use QTS 

the 12-cni-diam IET ccntrifu'ugal contactors A ~ C Y  rotor design effort has bem initiated 
that will carefiilly consi : an3 incorporate fabiication procedures that will result in a 
well-aligned and balaiicad rotor 
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system was delivered and i s  now u n d ~ r ~ ~ ~ ~ ~  c wkout. ~ ~ a ~ e d o w n  of the facility is under 
way, using the eight-stage bank of contactors as received from SRL. Reliability testing of 
the contactors will be delayed until better drives are available. 

Operation of the 112-cm-diam IEX centrifugal has resulted in corrosion of one of the 
stage bearing assemblies. Examination of the spindle revealed that the bearing was 

as a result of a small quantity of process fluid having entered the motor cavity 
during an operating upset condition. Consequently, a surveillance program has 
tisated to monitor the vibration of each drive unit with time. Other modifications 
initiated to improve the reliability of the purge-air system that provides protecti 

s entering the spindle cavity. 

A limited hot-cell studies effort will continue that supports the SETF. Objectives for 
FV 1986 are to supply FFTF fuel samples for solvent extraction flowsheet testing in 
ing 7920, perform fuel dissolution and residue analysis tests necessary to resolve  oble le^^ 
identified in FY 6985, and assist in the analysis of results obtained in the solvent extrac- 
tion campaign. 

The FFTF fuel to be used in the two SETF experiments has been identified, and 
shearing and packaging instructions have been given to the High Radiation Level Exami- 
nation Laboratory ~~~~E~~ personnel. The fuel will be sheared during the first part of 
January. 
MWd/metric ton) and near the end (burnup of --8Q,QQO MWdlmetric ton) will he 
reserved for use in hot-cell studies. The initial studies will examine removal of the large 

henium remaining on the cladding after fuel dissolution with nitric acid, 
s ( b ~ u ~ h i n g ~  and leaching with HNO, and MN03-HF solutions will be 

Sections from near the center 0f the high-burnup fuel (burnup of -100, 

tested. The topical reports covering the 
MWd/metric ton) and high-burnup (-100, 

olutisn studies using low-burnup (-2> 
MWd/metric ton) have been prepared. 

The f a ~ ~ c a t ~ ~ n  of test pins at HEDE for an irradiation ~ n f i r ~ a t ~ o ~  test of 
press spheroidized (DIPRES) feed material in the FFTF is being csmplet 
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This activity supports fabricaticr, of teat pins at I IIEDL for an irradiati.cn confirmation 
test of BIFRES feed filateiid in thz FTTF. After conductiiig trial runs for the ~UTRIS@ of 
selecting production parameters fm pellet pressing and calcining, the production operations 
laave begun. Earlis- delays in obtaining DOE a y p r x d  for this activity, coupled with the 
length of time for scouting tests: may have caused the useful shelf life of the dried 
DIPRES spharee to be exceeded. Consequently, thc spheres had to be fractured in a ball 
mill hefore pressiiig to achieve desired pellet characteristics. In spite of this unforeseen 
step, five; of the six operations necessary for mixed powder fuels coiald he bypassed, 

Currcat plans are to complete preparation of the fuel pins in January 1986 and insert 
them into cyclc 9 of the FFTF scheduled for August September 1986. 

This activity csntinws the development of X-ray fluorescence (XRF) as BIP analytical 
technique applicable to fuel reprocessing facilities. Obj~ctives for FY 1986 are to evaluate 
a prototype systtxz installed late in FY 1985, develop ssftwarc for control an 
and initiate efforts to improve the optics of the XWF system if safeguards criteria indieate 

Installation cf the Philips ccmitant potential X-ray generator for thc high-gamma 
XRE' system has been coaiipleted. Operation of the generator has been successfuully tested 
with a silver targct X-ray tube. Current work involves the fabrication of an apparatus to 
support and permit alignment of t%c X-ray tuhe with respect to the spectrometer. In addi- 
tion, an enclosure far the X-r2y tube and entrance slit of the spectrometer is being €a.bri- 
catcd for radiation containment, 

such a need. 
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e scope of the work iw the area of Engineering Systems 
includes the design, procurement, and development of prototypic mechani- 
cal equipment for breeder reprocessing facilities. The IET facility will be 
used for testing the combined equipment systems and the remote operation 
capabilities and characteristics of these components and systems. 

3.9 D1SASSEMBLY AND C 

The disassembly and fuel-cutting task, which is responsible for the mechanical 
preparation of the fuel for the downstream processing, is developing equipment that will 
remove the undesired ~ ~ ~ ~ ~ n e n t s  (such as inlet and outlet nozzles) from a fuel assembly 
and cut the remaining portioni of the assembly into short pieces. The sheared product will 
expose the contained fuel for subs 
the necessary design, e ~ ~ ~ p ~ ~ n t ?  

ent dissolution in the dissolver. The goal is to pr 
data required for the successful operation of a 

p r ~ t ~ t ~ ~  mechanical head-end system consisting of a laser-dis 
system, and an overall control system has been installed in the 

A test sequence ~ a ~ ~ n ~  the goal of establi ng the laser-cutting parameters for crop 
cutting of fast reactor fuel was initiated. A s ssful cut was achieved using oxygen as 
the assist gas. Testing will continue ~nves t~g~~i ing  nozzle design, cutting speed, laser power, 

sition pressure, and laser focal point. 

1 5 
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The WOMD remote in : c~~6cc3  system was ussd to change the components required 
tern to an alternate fuel configuration. A11 tasks were com- 

Protsiype, fuel b~~ndles  for the Api l  intcg-ated lun were shcartd in the rernotc shear. 
tested, one of which met thc requireeients. Additional bundles of the 

to convert the disz 
pleted remotely, iiidicatirng a successful design. 

latter will be tested to verify adeqiiacy. 

rod seal of t k  in-ccll shear actuator, and an electrical. failure within the lasea cavity 
rcqiircd removal of the laser from scrvice. Repairs arc under way, and bath units should 
be returned t~ servicp, shortly. 

Tstio equipment "8ilures were expzricnced dinriiig the quarter. A leak devda 

Special remotely operable components and system that will be required by a nuclear 
fuel reprocessing facility arc being develsped haring this fiscal yeas these include 
rcmotely operable pipe and electrical C O ~ ~ ~ C ~ Q R S ,  prototyp equipment racks and saappost 
structure, and a cell transporter to give mobility to the scrvmnaniptalators. In addition, the 
MS'TA, Building 7603 at OWWE, has bzcs pecpared for tcstirig ccamponents of the mainte- 
nance system. 

Scvcral improvements to pipe connectors and jumpers, including to& to handle and 
operate the connectors, ate being develcped nnder this snbtask. The primary improve- 
ments desired in the pipe connectem are the development of radiation-resistant seals, a 
decrease in the siLe and cast of thc connectors, and irrnprovenicnts in the reliability and 
easc of remote handling. 

cially available tubing and electrical connectors and fittings using the M-2 servomanipula- 
tors. Ihring this pcried, om avlditional handling test wzs completed on a &in. pipe jumper 

a gear-pswercu-1 U W ~ S W .  'This jumper will be installcd on thc equipment racks in the 
MS'TA. A test report for the iiandllng tests i s  in preparation. 

In previous pmids,  handling tests were pcrf~rmed in ROMD on a variety of CB 

'The transpxtcr supports a d  provides mobility to the in-cell servomanipulators and 
consists of a bridge, a trolley moatiic:! on the bridge, and a rigid mast crane: moianted on 
the trolley The ASM package i s  then attached to the lower end of tbc crane's rigid mast 
assembly. 
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by the vendor ( 
~ n s ~ ~ ~ ~ a t ~ o ~  of the transporter in t 
p of the control system was complet 

and accaptance testing started at the en 

uipment racks were initiated, 
tified, and a subcontract for 

the b ~ i ~ d ~ ~ g  ~ ~ i ~ c a t ~ o n s  and the fabri- 
ere delivered to the MSTA and install 

on the support structure. Tie-in of the ~~p~~~ system to the mock-up ~ n e t r ~ t ~ o ~  plugs is 
in progress. 

The purpose ~f this effort is t 
facilities for ~ e v e ~ o ~ M e n t  of improved remote ~ a ~ ~ t e ~ a n c e  techniques for f 

ous e ~ v ~ r ~ ~ ~ ~ a t ~ .  The basis for this effort is the use of bilateral 

onrepetitive tasks in ~ ~ n ~ ~ ~ ~ ~ t ~ r ~  
onstration of the ~ a ~ ~ t ~ ~ ~ n c ~  con pts that the FWD will u 

Key features to be 
ular remote mainka 
lity t ~ ~ o ~ g ~  M 

stsations for any re 
include: ( I )  iactea 

pdator slave arms, (2) ~~~~o~~~ operation 
erns, (4) wireless signal transmis- 

uced Gable handli atian-resistant tdevision camera 
operator effkiency ~ ~ r Q ~ g ~  flexible nan/rnachine inter- 

fXeS. 
during the previous quarter, i s  bei 
aster controller arms were instal 
blcs binding and internal parts rub- 

ing actively pursu operation art: under way. C~ntrol  s ~ ~ t w ~ ~ e  ~~~~~~~~~n~ is 

area ~ ~ ~ w o ~ ~ .  
ine interface rack, the auxiliary control system rack, the 
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Fabrication of the AIMS interface package hardware was completed this quarter by 
ORNI.d shops; however, assembly will not be initiated until early next quarter because of 
the unavailability of externally promred gears. Fabrication of the planar camera ps i -  
tioner hardware is 30% compkte, and all parts should be available to start assembly by the 
end of January. 

A radiation-hardmed television camera system bliss installed in the High P1ux Isotop 
Reactor (PITFIR) spent fuel storagc pool enviionfilcntd test chamber, and irradiation test- 
ing was initiated Octnbca 29, 1985. Testing i s  planned on the camera control unit until 
failure occurs. Exposure of Over rads was obtained by thr; end of this quarter. 

A draft report the manipulator comparative testing program was prepared. This 
report documents the results of a cooperative effort with PNC-Japan to evaluate the per- 
forma nce of Central Research Laboratories (CWE) M-2 rnanipnlaiiar, a Meiderasha 
BILARM 83A, and a Geophysics Corporation of America (GCA)/Programmed and 
Remote Systems (Pall) hadell 6008 manipulator system in simulated remote handling 
applications. 

A draft report on the high-defiaaitim television comparison testing was also completed 
during this quarter. This report was presented at the DOE/PNC-Japaw specialists meeting., 



Operations Section is responsible for the overall 
hcility, including facility preparation and equipment 

installation, systems and equipment checkout and startup, performance of 
tests in the f a d  overall facility maintenance. The facility provides a 

ing (chemical processing and remote equipment 
demonst rat ions. ctives are to provide for the integrated testing of 

owsheets prototypic of a pilot-scale fuel reprocess- 
remote handling equipment and 
two distinct areas: ROMD and 

Integrated Process Demon The ROMD activity focuses QXI 

testing advanced remote handling equipment and techniques and demon- 
strating remote maintenance concepts on advanced prototypical reprocessing 
equipment. The IP addresses the issues of process operations in the 
p r e ~ o m ~ n a n t ~ ~  chemical processing portion of the fuel reprocessing plant. 

This activity controls, coordinates, and executes the overall operational experimenta- 
tion within the JET facility. %e major tasks include planning and executing process opera- 
tion and remote-handling experiments, preparation of pracedures, and data storage. 

e IPD operations focus an the testing and o ~ r a t ~ o n  of processes and 
prototypic of those intend 
major processing ~ ~ ~ ~ ~ a ~ ~ ~ s  were 

nat in an a d v ~ n ~ ~  fuel reprocessing facility. No 
uring the quarter. Work centered ow test in^ 
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The acid concentraticn pnrtiori of the Toilox system was operated continuously for two 
separate 5 4  periods The system was chcckcd out, and byprazectropic acid was produced 
during this period. Resolution of n - h m  eqiaipment problems is 3n paogress. 

G completed. During the 
tests, the dissolver sysizm was operated using dilute nitric acid (3.5-M ILN03) without the 
dissolution of uranium oxide and operation of thc digestci-s. Preliminary examination of the 
experimental data indicates that the dmble overhead condensers in the DOG lines alllowed 
iodine to pass through and the water vapor to rccycle hack to the dissolver. Future iodine 
transport tests are planrred with the actual dissolution of uranium oxide and digester opera- 

The demonstration of totally automated sampling of the digester tanks using the 
ROMD automated liquid sampler was completcd, 

A second gadslivium monitor st ility test is ahout 65% complete. The igiral drifting 
problems have beew eliminated 

One Standard Electrical Tool Company (SEFCO j centrifugal confactor motor failed 
in the solvent extraction system. The motor was disassemhlcd and its parts were decoaatarn- 
inated and prepared for shipment bask to the factory for rebuildirng. 

Iodine: transpcr: tests with the rnodified DOG system 

tion. 

The ROMD operations focus on testing remote-handling equipment and techniques 
and demonstrating remote ;-6iai :-@enancz concepts on advanced reprocessing equipment. 

The first remote maintenance demonstration of the Remote Disassembly System 
(RDS) was ~ ~ m p l ~ t e d  on schedule in October. This RDS subsystem demonstratioil 
evaluated the remotc recmo~al am3 installation of the system’s Clinch River Breeder Weae- 
tor (CRSRj core- and radial blanket-type fuel adaptors. Remote operations were per- 
formed using the M-2 servomanipulator and the MOML) overhead gantry bridge hoists. 
The W 1 . H  fid adaptois wcm successhliy removed and Installed without difficulty by 
intended procedures. 

Preparations W F ~  completed for the ROMD operation’s nrxt schedu\ed test program, 
the M-2 se;vornanipu’rator force-nornforcr. reflection test. Evaluation of the utility of 
servomanipulator force fezdback in performing rematc-handling tasks is the primary objjcc- 
tive of this exprimmt, which involves rigorously controlled test cooditions and extensive 
data collection. A computer-based data acquisition system and associated instrumentation 
were installed in the area for recording test variables such as manipulator arm velocity, 
acceleration, and joint servometor current drawn; test task loading; and task completion 
time, Test preparation also rcquired t k  devckqmeat of test tasks, test conditions and pro- 
cedures, a d  training; cpcrations will commence in early January and cantiwux for an 
estimated nine weeks. 



The PET ~ ~ ~ i n e e r ~ n ~  is responsible for the management, planning, and implementa- 
tion of activities associated with the ~ n s t a l ~ ~ ~ i o n  and maintenance of process equipment and 
service systems in the IE facility and at thee CFRP site. 

esringl Support 

The major portion of the engineering effort was directed toward modification of the 
DOG system, investigating the dissolver inleakage, and preparing the Iodox and acid con- 
centration systems far operation. 

The DOG system was modified to perform iodine transport tests using duel overhead 
condensers. The modifications involved installing two 6-ft heat exchangers, rerouting the 
dissolver 2-in. off-gas line through the condensers, modifying the off-gas outlet line tom- 
tion from the dissolver, and providing five gas-sample stations throughout the system. 

A number of short-term studies were directed toward inleakage into the dissolver sys- 
tem. The inleakage was reduced during the series of tests by tightening flanges and seals. 

Several minor equipment problems were found during the checkout and operation of 
the Iodox and acid concentration systems. A list of preoperational tests for various equip- 
ment items was prepared and proved useful in uncovering some equipment problems prior 
to the operation. 

4.2.2 Environmental Test Chamber 

8. B. Spencer 

Construction of the ~nvironmental Test Chamber (ETC) is about 45% complete. The 
overall contract includes both the ETC and the MSTA and is on schedule. Because the 
MSTA portion of the contrast was completed in early December, construction efforts on 
the ETC are anticipated to ecorne more intense during the remainder of the contract 
period. 

Most of the masonry concrete work has been completed. The interior walls were 
sandblasted to remove the paint and were recoated with the special epoxy paint. Instal- 
lation of the stainless steel ceiling was initiat.edi. Piping and electrical work is under way 
and will continue till the end of the contract. 

The three gas analyzers ordered for use with the ETC have been delivered. All three 
2, w20, and WQ/N analyzers are undergoing checkout in the Instrumentation 

and Controls Division (I&C) shop. 

A test plan was written covering the demonstration of pressure and temperature con- 
trol in a low-flow ventilation system. The user’s guide far the Low-Flow ~ e ~ ~ i l ~ ~ ~ o n  
System Simulation (LFVSS) computer program was completed. 
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TRI: software tn  autmnatically f i l ,  cml, samplc, and jet the digester tanks 07FQ3 and 
Q7F04 was completed and tested this quarter. This milestone demonstrated the use of 
integrated Softt'PYatc from the PCM level up t h ~ ~ ~ g l i  the DDACS host computer and down 
to the ROMD autnmatcd liquid samplifig vehicle host computer. The revised INTER- 
FACF S O ~ ~ W ~ T C ,  which provides a high-level cominunications interface between DDACS 
and the operator, was also successfully dertlonstiated. 

The I&C support was psovidcd for two 5-d runs of the acid concentration portion of 
the 10dm system The UDGCS c~nt ro l  system periformed wcl!, during both runs. Hardware 
problems were of a minor nature and were corrccted with no significant difficulty. 

Work was begun this quarter on writing software for automating the accountability 
and feed adjustment systems for the April campaign. Work has also begun on creating the 
data bases for the F,TC. 

Scftware modifications were made to the archival software to allow the archiving of 
up to 33 blocks of 21 external point names (EPNs). 

Two CODEDACS haidwar% probleiris were experienced this reporting period. The 
spindle/brake asscaaably in the RA-80 disk drive was ieplaccd, and the ac servo card on 
disk drive DL2 was also found to be faulty and was replaced. The problem in which the 
CODhDACS central processing unit ( C W )  would occasionally hang was solved by replac- 
ing the LPA-I1 hai&Vare with a IWW r ~ i ~ i o n .  

A failure of thc variable freqiiency drive for the 8-2 contactor bank occurrra;d during 
thc December run. The main silicma-controlled rectifies (SCR) for phase B shorted before 
the rim started. A ncVv circuit hoard was purchased and instailcd. This SCW also failed 
shortly into the run. The area field service icprescnhiive was called in to carsect the paob- 
lem, and thc circuit boards causing the problem were replaced. The ~~ntactor motor drive 
functioned properly during the rest of the PUQ. 

An extended gaddinium monitor test was begun this quarter. The monitor ele~trotiics 
are now houscd in an oil-tight National Electrical Manafactnms Association (NEMA)-I 2 
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cabinet, which protects the instrumentation from atmospheric contamination and elec- 
tromagnetically transmitted noise interference. 

Hardware to provide speed signals back to DDACS for Iodox pumps 28512, 295041, 
and 29508 was received and mounted in a junction box near each pump’s variable sped 
controller. Software was written to implement pump speed control schemes. 

A hardware interlock to shut down the magnesium-nitrate crystallizer furnace when a 
preselected temperature set point is exceeded was installed. The hardware interlock is 
comprised of a Barber Coleman temperature limit controller that drives a magnetic power 
contactor. 

The precision density meter (EPN: D29EO6A) used to control the concentration of the 
95% nitric acid produced in the acid concentration system was installed and wired to 
DDACS. This instrument furnishes DDACS with an analog density signal and an analog 
temperature signal corresponding to the temperature of the measuring cell (roughly the 
same temperature as the fluid being measured). 

4.4 IET PUNNING 
J. H. Shaffer 

The IET planning activity develops requests for tests and demonstrations from the 
R&D groups of the CFRP for coordination with IET facility operations. Planning activi- 
ties were primarily directed toward the development of operating procedures that sup- 
ported the startup and demonstration of the Iodox system. The procedures were written to 
check out the equipment and provide operator training. Following the dilute acid operation, 
magnesium nitrate solution was introduced irrto the system, and hyperazeotropie nitric acid 
was produced by extractive distillation. 

Test procedures were prepared for the operation of the dissolver system with dilute 
nitric acid (3.544 HN03) but without uranium feed. Test objectives included measure- 
ments of off-gas moisture saturation levels and components concentrations. A specific 
study of iodine transport in the dissolver system was made in support of subsequent opera- 
tions of the Iodox process equipment and was part of a performance evaluation of the dou- 
ble overhead condensers that had been installed in the DOG line. 





5 Strategic Planning and Analysis 

J. 6 .  STRADLEY 

5.1 STRATEGIC STUDlES 
H. R. Yewk 

Final documentation of the oxide fuel cycle facility concept studied last fiscal year 
was completed. The results showed that an oxide Fuel cycle facility to be colocated with a 
liquid metal reactor (LMR) generating station would require a capital investment of 
approximately $325 million (FY 1985 dollars). 

5.2 FOREIGN EXCHANGE AGREEMENTS 

The CFRP has active agreements with the United Kingdom Atomic Energy Authority 
(UKAEA), PNC-Japan, the CEA of France, and the Federal Republic of Germany 
(F.R.G.) on high-temperature gas-cooled reactor (HTGR) spent fuel treatment. 

5.2.1 U.S.1U.K. Exchange Agreement 

This agreement covers the areas of design parameters for a reprocessing plant 
demonstration; mechanical head-end, dissolution, and flowsheet technology; process control; 
instrumentation; and analytical chemistry. The Specific Memorandum of Agreement for 
the loan of the U.S. fiber-optic spectrophotometry equipment to the UKAEA was signed, 
and the equipment was assembled. The equipment is expected to be shipped in January 
1986. The equipment will be installed in the Dounreay Fast Breeder Reactor Reprocessing 
Plant, where operational data will be collected according to a jointly developed experimen- 
tal plan. 

An agenda is being developed for a joint control and instrumentation symposium to be 
held in the United Kingdom in 1986 involving technical specialists from each country. 

25 
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Tests continued on the ceritrihgal clarifier, which is on loan from the United King- 
dom (Sect. 2.1.2). The U S .  technical specialist in the flowsbect arm (in conjunction with 
another trip) visited the United Kingdom to review reports being prepared to document 
information in this area. I-hess: reports have beca developed jointly. 

In the Remote Systems TcchrnoEogy area of the exchange, the report describing the 
comparative testing of the Japaaacse BILARM 8 3 8  power manipulator, the M-2, and the 
PaR 6000 ~ W G H  manipulator was completed and sent to Japan for review and comment. 
The BIEAWM 83'4 was returned to Japan. The testing program on the PWC-Japan high- 
definition TV system was compktcd (Sect. 3.3.2). 

Thc Sixth Technical Specialist Remote Syslems Techmohgy meeting was held in 
Japan in December 1985. 

The PNC-Japan assignee inn tho: arm of Remote Systems Techn5lsgy returned to 
Japan, and a replacement arrived. 

In the Joint Criticality Data Development area, two critical experiments were per- 
formed at the PNL Critical Mass Laboratory (CML) for a total sf $7 of the 77 required 
by the complete program. The program plan was issued. 

The problems reported last quarter concerning the SMS were r ~ s ~ h e d .  It was csta- 
blished that the system was capable of performing all the required experiments. The verifi- 
cation ertperirneaats have been initiated. 

The agreement between the IJnited States and France to exchange information in the 
field of Remote Systems Technology was signed. A seminar was held that was attended by 
U.S. and CEA specialists. 

Q 

The objective of this task is to provide calculational support and technical guidance 
for the design of reprocessing equipment to be used where criticality and radiation darn 
are significatit problems. The criticality and shielding studies dune for the 
were documented in FY 1985. The only FY 1886 money funded under this task is associ- 
ated with the gadoliniuni monitor. The monitor was installed in the IET in FY 1985 and 
tested to (1) verify the kmg-tmm stability, (2) establish the capability to accomplish in-line 
calibrations without disturbing the process, and (3) verify the low-level or gadolinium con- 
tent alarm system. Satisfactory results were obtained for the calibration and the low-level 
alarm tests; however, an unexplained signal behavior was observed in the long-temi stabii- 
ity tests. Some modifications were made to tht: electronics, and i t  appears from the results 
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of recent tests that the problems have 
being documented. 

n eliminated. The results for all the tests are 

5.4 SAFEGUARDS ASSESSMENTS 
H. Ehingsr, T. L. Nebbte, andJ. W. Wachter 

This task is focused on the development of advanced safeguards concepts for repro- 
cessing plants and on the practical capabilities afforded by these concepts. Several. 
process-monitoring tests have been defined previously, and appropriate analysis software 
developed for use with data generated by the uranium systems in the IET (Sect. 4.1.12). 
Data obtained from a series of prescribed removals during the September 1985 IET run 
enabled the determination of solution loss detection sensitivity for the various tests. For 
most of the plant areas, the sensitivity achievable with the process monitoring tests appears 
to bc adequate for many of the proposed U.S. Nuclear Regulatory Commission 
regulatory goals, One problem in the September IET run was associated with the false 
alarm rate (i.e., many were noted); modifications have been made to various software in an 
attempt to reduce the number. A so-called "black-hat" exercise is planned for the April 
1986 integrated run in IET to demonstrate the process-monitoring system capabilities, ver- 
ify the reduction in false alarm rate and so forth, and establish where further developments 
are required. 

A parallel effort continues on the development of a process-monitoring concept 
appropriate for international applications. A draft report describing the propos 
elements of this concept was approved by the International Atomic Energy Agency 
(IAEA) staff. The report also contains a summary of applicable process monitoring infor- 
mation available in the literature. 

5.5 SAFETY AND ENVIRONMENTAL MATIERS 
M. 8. Sears and T. D. W&b 

This task provides guidance and coordinates assessments in support of CFRP activities 
to ensure that the facilities being designed will be radiollogically and environmentally 
acceptable. 

A report documenting the application of the QRIGEN2 model for obtaining nuclide 
characteristics of process streams associated with the reprocessing of FFTF spent fuel is in 
preparation. The objective of the report is document data used in the BRET Environmen- 
tal Assessment and to provide information useful in future projects for preliminary 
flowsheet design, environmental and safety analysis, reduction-shielding calculations, an 
heat transfer studies. 





AIMS Advanced Integrated Maintenance System 

ASM advanced servomanipulator 

BRET Breeder Reprocessing Engineering Test 

CEA Commissariat a' 1'Energie Atomique 

CFRP Consolidated Fuel Reprocessing Program 

CML Critical Mass Laboratory 

CODEDACS Component Development Data Acquisition and Control System 

CPU central processing unit 

CRBR Clinch River Breeder Reactor 

CRL Central Research Laboratories 

DDACS Distributed Data Acquisition and Control System 
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