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Introduction

The d°ve1opment of remoLOly operated and ma1nta1ned process equ1pment
for the fabr1cat1on and inspection of pe]]et fuel 1is be1ng conducted.

This process is of 1nterest since- it produces fue] “that is 11censab1e.

This equipment will be installed and tested in the High Performance
Fuel Laboratory (HPFL), wh1rh is to be constructed at Hanford, .
Wash1ngton, with operat1on presently scheduled for the m1d 1980 s.  H

D1scuss1on

The ceramic 1ine unit operations (shown in.Figure 1) are usedico.fabricate
fuel pins from oxide powders. The process is equally applicable for
carbide fuel pellet fabrication. Within the ceramic line, the powders

are blended producing a mixed oxide powder, binder is added for compac~-.
tion, the powder is pressed into pellets, the pellets are sintered and

each pellet is inspected for quality. The aCCeptab1e pellets and additional

pin components are loaded into c]add1ng tubes and the f1na] end cap we]ded
to produce a fuel pin. ' ' ' o ;

The ceramic line has several offline operations that are used toerecondi—
tion powder or pellets that do not meet material specifications. These
operations include calcining (to expel volat11es), centerless grinding

of pellets (to conform to diameter specifications), offgassing of pellets,"
adjustmant of oxygen-to-metal ratio of pellets, and dry scrap recycle.

The conventiona] _process equipment (or appropriate alternatives) used
for the ceramic pellet fuel unit operatiomsare being automated and ‘
designad to be maintained remotely. '

The fuel fabrication equipment will have 1its own primary‘containment
system even though ihe equipment will be installed in a shielded facility
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with no manned access. This is to contro] the special nuc]ear materla]s
(SNM) and to simplify decontamination operat1ons.v '

' Design Basis

Each un1t process .eatures modular des1gn for ease of naxntenance. Modu]es '
" can be removed or replaced remotely w1th the use of e1ther master s]ave or. C
e]ectro mochan1ca] wan1pu1abors ' ' - o '

The equ1pment is being designed to connect/disconnect to bu11d1ng serv1ces
such as power, process gases, coo]1ng water, etc., automatlcally when it
is set into p]ace or removed. Vhere possible, drive motors, mechanical Afi
adJustments and e]ectron1c sensors are 10cated outs1de of the prlnany “ 2
conta1nment ‘ R D : . . S
Each un1t operat1on will be operated and contro]]ed by a ded1cated

~ stand- a]one controller.: o : S ,

Instrumentae1on and ConLrol System

The Instrumentation and Control System (ICS)Aprovides centra]iied super-
vision of the unit operations via their dedicated controllers and will
eventually coordinate all activities to form anAintegrated funefiona]

' process. The ICS is responsible for data acquisitibn, data'recordfng,e
- data analysis, real-time control, accountability reporting, and communi-
cation with other control centers.' R o

Since each unit operat1on js a stand- aTone entlty, 1t can funct1on
autonomousTy when adequaue input and output materials are prov1ded. j
Each unit operation will contain a dedicated e]ectron1cs controller {g
to monitor the sensor inputs, perform analysxs, and output control” B
signals to the process.. . ‘ A

The dedicated controller is programmable so that Various cdntrd] a1gor{
ithms can be implemented. In addition, the progranmab]e contro]]ers
will use spec1a1 routines to calibrate and test unit components.

The ICS will send control parameters and commands to the unit operations
~ to direct fuel fabrication activities. The unit operations’ contro]lers.
will return status information and sensor data to inform the control '
- center of operational conditions so that additional conmands or feedback
<controls may be applied as required.
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Summary -

The. equipment for remote'fabricationAof'pe]tet fuels is in various stages o
of design, testing and evaluation. A pellet gaging system spec1f1ca1]y

being interfaced with a programmable e]ectro mechan1ca1 man1pulator to {7‘ s

' designed to be maintained remotely has been demonstrated and is current]y

o't

demonstraté completely automat1c and remote d1sassemb1y and reassembly

of the 1nspect1on un1t

Pu]sed agnet1c we1d1ng of fue] rod end c]osures have been demonstrated (]) |

The solid-state welding techn1que a]]ows the use of u]trason1cs for weld

tion method provides an attract1ve a]ternat1ve for remote fue] fabr1cat1on.vh’

inspection in place of traditional x- rad1ography- Th]s w°1d1ng and 1nspec;i

" A new batch s1nter1ng furnace concept based upon aerospace techno]ogy 1s

being deve1oped (2 ) The furnace will have f1ve to . ten times the through—u'

put of conventional batch furnaces and is eas1er to nalnta1n than the = -
‘hor1zonta1 furnaces in use today R :

Two high-speed mechanical press concepts (anv11 and rotary) are currently

being evaluated for remote operation and maintenance. The anvil press-

is especially attractive for remote fabrication due to its 51np11c1ty in

set up and die change methods.

A]l pellet fuel fabrication operations will be developed for remote opera-

tion and maintenance and representative fabrication rates will be demonstrated.
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