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High Level waste 1s composed of nearly the entire
PRINCIPAL FISSION PR ODUCTS periodic table. Glass represents the only practical
means for immobilizing the wastes into a durable
waste form while incorporating a Jarge number of
elements which will vary during processing.
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| HiStory and Deslgn Evolution of Waste Glass Méltgr Technology
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This slide shows the generic evolution of the

. Meh-‘l‘oplhlm : : . technology by melter configuration and by

ifpg . international location or testing system.
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This photo shows the earliest test melter. It used
molybdenum rod electrodes. The electrodes
vulnerability to oxidization directed the
technology to oxidation resistant electrodes
composed of nickel and chromium




Histbry and Design Evolution of Waste Glass Melter Technology

Changing from rods to massive oxidation resistant
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reference metallic pot melter. This advance
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The first application of the melter was 10 be - LA ELEMENIS

coupled to a calciner as illustrated in this
. schematic.
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View into the melting cavity with calcine from a
spray calciner)
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Engineering-Scale Melter
PNL 1975 - 1977

Photo of the engineering scale melter before startup. Testing of
this unit showed great promise. The ability to deposit energy
directly in the molten glass suggested direct feeding of the
waste slurry to the melter was feasible. This was verified in
tests. This provided great promise because the calciner could
be climinated and the size of the facility could be made much
shorter. But would result in lower capital and operating costs.
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With the ability to process slurry (liquid) directly, the

remaining problem of inhomogenuity éxperience with solids

feeding, that is poor mixing of the calcine and glass forming
additives experienced in the metallic pot melters and even a
calciner coupled 10 a joule heated ceramic glass melter was
Ived. Mixing the glass formers with the waste slurry
sured very homogencous waste feeds that melted better,
allowed higher waste loading und consistently high quality,

predictable waste glasses.
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Schematic of liquid feeding of a joule heated ceramic
lined vessel and photo of an operating system. View
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Cross section of the Radioactive liquid fed ceramic
melter. This unit was design, fabricated and
installed at PNL's 324 bldg hot cell facility. It
achieve operation in 1984.
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Picture of the melter and canister turntable before
being installed in the remotely operated hot cell.
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History and Design Evolution of Waste Glass Melter Technology
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Multiple zone heating was the next stage of melter
design. This allowed energy to be dissipated in a

FRG-K-1,2 selected region.

Japan - A,B.Advanced B,C Mcllers

PNL - Engineering Scalo
—____]j
PNL - Pilot Scule
Japan - Mockup 1,2 ,
M
PNL - RLFCM ( First radioactive pllot plant)
]

PNL - LFCM
SAL - 1941, LSFM, SGM o 1 P.{.°1!°IL°W21‘°L° it
FRG - PAMELA ( Firet radioactive plant operation )
= ____—" - R em

WV /PNL - SFCM M RS 1
FRG - K-W& V!gchergdgr_l ﬂar_\l i

Japan - TVF, JV

HWVP - TestMelter, vy pm =

36904086.5cM




Photo of the LFCM during construction in 1975.
Note the multizone dual electrode configuration.
This unit apparently formed the basis for the DWPF
melter. It is a 70% linear scale of the DWPF
melter.







JOULE-HEATED CONTINUOUS MELTER

" — e Photo of the LFCM system
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Schematic of the DWPF melter which uses the dual zone
electrode approach.
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Photo of the DWPF at Sa
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Photo of the West Valley Site




Schematic of the new vitrification facility and the
existing | reprocessing plant's CPC.
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Picture of the West valley melter
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Picture #1 of the West Valley melter during testing:
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Germany's PA MELA Plant in Mol. Belgium during

construction
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Photo of PAMELA melter fro
This melter design started ope
processed the LEWC, HEWC
without any major problems.
efficiency was nearly flawless
the plant has been completed ¢
down.
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Photo of Japan's Tokai vitrification fcilil)‘ at the Tokai site
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Schematic of Tokai facility
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Schematic of Tokai's and commercial plant melter
design.

Melter Design




Photo of the bottom drain in operation




Current HLW melter design consensus for general
operations




