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Outline

ÅBaseline HLW treatment (vitrification)

ÅExample facility layouts

ÅCapital cost drivers/relationships

ÅOperating cost drivers/relationships

ÅA note on storage, transportation, 
disposal costs

ÅHow to make significant improvements

ÅWhere to turn for more details

Simulated HLW glass pour at PNNL



3

Vitrification is the Reference Technology for 
Treatment of HLW from Aqueous UNF Recycling

ÅWaste vitrification is successfully 
deployed world-wide

Áfirst deployed at full scale in France, 1978

Álargest plant under construction at 
Hanford in U.S. 

ÅCosts and cost drivers are well 
established for vitrification

Plant Location Waste Melter Startup

AVM Marcoule, France HLW HWIM 1978

WIP Trombay, India HLW HWRM 1985

WIP Tarapur, India HLW HWRM 1985

Radon Moscow, Russia ILW
LFCM

CCIM

1985

1999

Pamela Mol, Belgium HLW LFCM 1985

MCC Mayak, Russia HLW LFCM 1987

R7 LaHague, France HLW
HWIM

CCIM

1989

2010

WVP Sellafield, UK HLW HWIM 1990

T7 LaHague, France HLW HWIM 1992

TRP Tokai, Japan HLW LFCM 1995

DWPF Savannah River, U.S. HLW LFCM 1996

WVDP West Valley, U.S. HLW LFCM 1996

VICHR Bohunice, Slovakia HLW HWIM 1997

AVS Tarapur, India HLW LFCM 2008

UVF Ulchin, ROK ILW CCIM 2009

VEK Karlsruhe, Germany HLW LFCM 2010

WIP Kalpakkam, India HLW LFCM 2012

RRP Rokkasho, Japan HLW LFCM TBD

WTP Richland, U.S.
HLW

LAW
LFCM TBD

AVM -- Atelier de Vitrification Marcoule

AVS ïAdvanced Vitrification System

CCIM ïcold-crucible induction melter

DWPF ïDefense Waste Processing Facility

HWIM -- hot-walled induction melter

HWRM ïhot-walled resistance melter

LFCM ïliquid-fed ceramic melter

MCC ïMaterials and Chemical Combine

RRP ïRokkasho Reprocessing Plant

TRP ïTokai Reprocessing Plant

TRP ïTokai Reprocessing Plant

WIP -- Waste Immobilisation Plant

WVDP ïWest Valley Demonstration Project

WVP ïWaste Vitrification Plant

UVF -- Ulchin Vitrification Facility

VEK -- Verglasungseinrichtung Karlsruhe

WIP ïWaste Immobilization Plant

WTP ïHanford Tank Waste Treatment and

Immobilization Plant
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Example Vitrification Facilities (WTP)

WTP HLW vitrification 

facility, courtesy of BNI 
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WTP HLW Melter Cave

WTP HLW melter 

cave, courtesy of BNI 

Melter
WESP/HEME

SBS

MFPV

Pour Spout

MFV
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Example Vitrification Facilities (WVP)

1. Filter export loading bay
2. Integrated control system cabinets 
3. Vessel vent condenser cell
4. HEPA filter cell
5. HAL cell
6. Main E&I cable duct
7. Service cabinets (steam, RFD etc)
8. Transformer pens
9. Glass frit feed system
10. Ventilation duct bridge
11. Electrostatic precipitation switch gear
12. ESP system
13. Pour cell
14. Vitrification & breakdown cell
15. MA export system 

16. MA export loading bay
17. LA effluent cell
18. Decontamination Cell
19. Product container control cell
20. Fixed gamma gate
21. Product flask bogie
22. 50 tonne product flask crane
23. 50 tonne product flask
24. Product flask turntable
25. Airlock to VPS
26. Compressor house
27. Roller shutter door
28. MA export (Lines 1&2)
29. Integrated control system operator interface 

Sellafield Waste 

Vitrification Plant Line 

3, courtesy of NNL 


