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Workshop Activities:

The Tanks Focus Area (TFA) conducted a
meeting between personnel of the U.S.
Department of Energy (DOE) and the
Russian Ministry of Atomic Energy
(MINATOM), under the auspices of the
Joint Coordinating Committee for
Environmental Restoration and Waste
Management (JCCEM).  The meeting was
held in Santa Fe, New Mexico on July 18-
19, 2000.  Dr. Albert Aloy, Radium
Institute, led the Russian delegation and
Marcus Glasper, DOE Richland Operations
Office, led the U.S. delegation.

Elizabeth O’Malley and Marcus Glasper
welcomed the Russian delegation to the
DOE TFA Cold Crucible Melters
Workshop.  Ms. O’Malley expressed her
appreciation to the MINATOM delegation
for traveling to the United States and
participating in this third TFA melter
workshop and first cold crucible workshop.
Roger Gilchrist provided a description of
the meeting agenda (enclosed)  followed by
a detailed discussion of the meeting
objectives: exchange information on cold
crucible melter (CCM) technology, identify
technical issues requiring resolution for
application of the CCM technology in the
U.S. for radioactive waste vitrification, and
define work activities required to address
the technical issues.

U.S. Presentations:
Joe Perez and John Vienna provided an
overview of Hanford’s history of operation,
plant layouts and high level waste (HLW)
treatment and melter program.  Topics

Ijh\_^_ggZy�jZ[hlZ�

�Hl^_e�>W�ih�>_aZdlb\Zpbb�?fdhkl_c�<:H
ijh\_e�\klj_qm�f_`^m�ij_^klZ\bl_eyfb
>_iZjlZf_glZ�Wg_j]_lbdb��>W��KR:��b
Fbgbkl_jkl\Z�ih�:lhfghc�Wg_j]bb��FbgZlhf�
ih^�w]b^hc�Dhhj^bgZpbhggh]h�dhfbl_lZ�ih
i_j_jZ[hld_�hloh^h\�b�\hkklZgh\e_gbx
hdjm`Zxs_c�kj_^u��JCCEM)���Kh\_sZgb_
khklhyehkv�\�KZglZ�N_��Gvx�F_dkbdh�����±��
bxey������]h^Z��Jhkkbckdmx�^_e_]Zpbx
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WebaZ[_l�H’Fweeb�b�FZjdmk�=eZki_j
ihijb\_lkl\h\Zeb�Jhkkbckdmx�^_e_]Zpbx�
=�`Z�H’Fweeb�\ujZabeZ�ijbagZl_evghklv
^_e_]Zpbb�FbgZlhfZ�aZ�mqZklb_�\�jZ[hq_f
kh\_sZgbb�>W�ih�ieZ\bl_eyf��b�\�i_j\hf
kh\_sZgbb�ih�l_ogheh]bb�©oheh^guc�lb]_evª�
Jh^`_j�=bedjbkl�ij_^klZ\be��mqZklgbdZf
ijh]jZffm�kh\_sZgby��ijbeZ]Z_lky��k
ihke_^mxsbf�ih^jh[guf�h[tykg_gb_f�aZ^Zq
kh\_sZgby��h[f_g�bgnhjfZpb_c�ih�l_ogheh]bb
©oheh^gh]h�lb]eyª��hij_^_e_gb_�l_ogbq_kdbo
aZ^Zq�ih�bkke_^h\Zgbx�\hafh`ghkl_c
ijbf_g_gby�wlhc�l_ogheh]bb�\�KR:�^ey
hkl_deh\u\Zgby�hloh^h\��b�jZajZ[hldZ�ieZgZ
^_ckl\bc�^ey�j_r_gby�wlbo�l_ogbq_kdbo
ijh[e_f�

<uklmie_gby�Zf_jbdZgkdbo�mqZklgbdh\�

>`h�I_j_k�b�>`hg�<b_ggZ�ij_^klZ\beb��h[ahj
bklhjbb�jZ[hlu�Owgnhj^Z��hkh[_gghkl_c�wlh]h
ij_^ijbylby��ijh]jZffu�ih�h[jZs_gbx��k
\ukhdhZdlb\gufb�hloh^Zfb��<:H��b
ijh]jZffu�ih�bkihevah\Zgbx�l_ogheh]bb
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included glass chemistry and properties,
product quality constraints, process related
constraints, liquidus temperature of the
glass, glass composition and a summary of
issues related to glass chemistry complete
with examples.

Rod Kimmitt presented Idaho National
Environmental and Engineering
Laboratory’s history, current operations and
high level waste/high activity waste
program.  Two waste streams were
discussed, sodium bearing waste (SBW) and
calcine waste.  Topics included calcine and
SBW compositions, calcine and SBW issues
(relative to vitrification limitations), work
on SBW to date, work on SBW to date on
glass frit and glass development, pilot-scale
testing with SBW and future potential for
vitrification of SBW (including the potential
of using CCM technology).

Dennis Bickford presented an overview of
the facilities and operation of the Savannah
River Site, the storage of HLW and
operation of the Defense Waste Processing
Facility (DWPF).  He discussed the DWPF
process and design of its melter.  His
presentation included descriptions of the
melt cell, glass waste storage building,
DWPF operational performance, melter
operation timeline, melter design basis, and
glass processing constraints.  He concluded
with a discussion of the melter areas of
improvement for which the CCM could
offer solutions.  David Peeler discussed the
technical issues with melting Savannah
River Site waste (e.g., Al and Beohmite
content) and its potential impact to DWPF
melter operation.  He concluded with a
statement regarding the potential advantages
and disadvantages of using CCM
technology for Savannah River waste
streams.

ieZ\bl_e_c��L_fu�h[km`^_gby�\dexqZeb�obfbx
b�k\hckl\Z�kl_dhe��lj_[h\Zgby�d�dZq_kl\m
ijh^mdlZ��h]jZgbq_gby�ih�l_ogheh]bb�ijhp_kkZ�
l_fi_jZlmjm�ihegh]h�ieZ\e_gby�kl_deZ��khklZ\u
kl_dhe����;ue�knhjfmebjh\Zg�i_j_q_gv�ijh[e_f�
k\yaZgguo�k�obfb_c�kl_dhe��b�ijb\_^_g�jy^
ijbf_jh\�

Jh^�Dbffbl�ij_^klZ\be�bklhjbx�:c^Zokdhc
gZpbhgZevghc�bg`_g_jghc�eZ[hjZlhjbb�
kh\j_f_ggh_�khklhygb_�b�ijh]jZffm�ih
h[jZs_gbx�k�<:H��;ueb�h[km`_gu�^\Z�lbiZ
hloh^h\��hloh^u�k�\ukhdbf�kh^_j`Zgb_f�gZljby
�<KG��b��dZevpbgbjh\Zggu_�hloh^u���;ueb
jZkkfhlj_gu�dhfihabpbb�gZ�hkgh\_
dZevpbgZlh\�b�<KG��ijh[e_fu�h[jZs_gby�k
gbfb��h]jZgbq_gby�ih�ijbf_g_gbx�l_ogheh]bb
hkl_deh\u\Zgby����jZ[hlZ�k�<KG�\�gZklhys__
\j_fy��jZ[hlu�ih�jZajZ[hld_�kl_dhe�^ey��<KG�
ijh\_^_gb_�l_klh\�k�<KG��gZ��mjh\g_�kl_g^h\hc
mklZgh\db�b�ihl_gpbZevgu_�\hafh`ghklb
hkl_deh\u\Zgby�<KG��\dexqZy�ihl_gpbZevgu_
\hafh`ghklb�l_ogheh]bb�©oheh^guc�lb]_evª��

>_ggbk�;bdnhj^�ij_^klZ\be�h[ahj�mklZgh\hd�b
jZ[hl�ij_^ijbylby�>W�\�KZ\ZggZ�Jb\_j�
ojZg_gby�<:H���aZ\h^Z�ih�i_j_jZ[hld_�hloh^h\
\h_gghc�ijhfure_gghklb�b�kha^Z\Z_fhf�gZ
g_f��ieZ\bl_e_���WlZ�bgnhjfZpby�\dexqZeZ
hibkZgb_�dZf_j�ieZ\e_gby��ojZgbebsZ
hkl_deh\Zgguo�hloh^h\���hi_jZpbhggu_
\hafh`ghklb�aZ\h^Z��hkgh\u�^baZcgZ�ieZ\bl_ey�
]jZnbd�_]h�jZ[hlu���b�h]jZgbq_gby�gZ�ijhp_kk
i_j_jZ[hldb�kl_deZ���>�j�;bdnhj^�aZ\_jrbe
\uklmie_gb_�h[km`^_gb_f��l_o�h[eZkl_c
l_ogheh]bb�ieZ\bl_ey��]^_�©oheh^guc�lb]_evª
fh`_l�ij_^eh`blv�j_r_gby���>w\b^�Ibe_j
h[km^be�l_ogbq_kdb_�ijh[e_fu��k\yaZggu_�k
hkl_deh\u\Zgb_f�hloh^h\��gZijbf_j��gZebqb_
Al �b�Beohmite���b�bo�ihl_gpbevgh_�\ebygb_�gZ
jZ[hlm�ieZ\bl_ey�aZ\h^Z���<�aZdexq_gb_�hg
i_j_qbkebe�ij_bfms_kl\Z�b�g_^hklZldb
bkihevah\Zgby�l_ogheh]bb�©oheh^gh]h�lb]eyª
^ey�i_j_jZ[hldb�hloh^h\��ij_^ijbylby�>W�\
KZ\ZggZ�Jb\_j�
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Russian Presentations:
Albert Aloy  (KRI) made a presentation on
the lab-scale cold-crucible melter installed
at present at KRI. Experiments were
conducted on the melter to vitrify soil
delivered from INEEL with the purpose of
analyzing off-gases and element distribution
in gas-cleaning system.

 Yuri Matyunin (Bochvar VNIINM)
presented a comprehensive overview of
R&D and implementation of  the high level
liquid waste solidification by using cold
crucible induction melter. Several pilot
ICCM facilities were set up and tested at the
Mayak PA site. A brief overview was made
describing radioactive waste technology and
equipment that has been tested and
developed at VNIINM. More detailed
information was presented on the melting of
metal waste while simultaneously
decontaminating the metal and  melting
radioactive insulation materials that
accumulate at nuclear power plants.

Sergey Stefanovsky (SIA Radon)
overviewed the IICEM technology
development at Radon. This facility
comprises a full-scale ICCM facility for
treatment of low- and medium-level wastes
and a bench –scale facility for Synroc
production with simulated high level waste
(HLW).   Also, a plant for vitrification of
the incineration ash is currently under
construction.  Detailed technical
characteristics of the full-scale vitrification
plant were presented.

<uklmie_gby�Jhkkbckdbo�mqZklgbdh\�

:ev[_jl�:ehc��JB��ij_^klZ\be�^Zggu_�h
eZ[hjZlhjghc�mklZgh\d_�k�©oheh^guf�lb]e_fª�
dhlhjZy�bf__lky�\�JB��GZ�wlhc�mklZgh\d_�[ueb
ijh\_^_gu�wdki_jbf_glu�ih�hkl_deh\u\Zgbx
\ukhdh�dj_fg_a_fghc�ihq\u�ba INEEL�k
ZgZebahf�hloh^ysbo�]Zah\�b�jZkij_^_e_gb_f
we_f_glh\�\�kbkl_f_�]Zahhqbkldb�

Xjbc�FZlxgbg��<GBBGF��ij_^klZ\be
ih^jh[guc�h[ahj�ih�jZajZ[hld_�b�\g_^j_gbx
l_ogheh]bb�hkl_deh\u\Zgby�<:H�gZ�hkgh\_
l_ogheh]bb�©oheh^gh]h�lb]eyª��G_kdhevdh
wdki_jbf_glZevguo�mklZgh\hd�[ueb�khhjm`_gu
gZ�IH��FZyd���;ueb�djZldh�baeh`_gu
bkke_^m_fu_�b�jZajZ[Zlu\Z_fu_�\h�<GBBGF
l_ogheh]bb�b�h[hjm^h\Zgb_�k�bkihevah\Zgb_f
bg^mdpbhgghc�l_ogheh]bb�oheh^gh]h�lb]ey�^ey
bffh[bebaZpbb�jZaebqguo�lbih\
jZ^bhZdlb\guo�hloh^h\��\�lhf�qbke_�i_j_ieZ\dZ
f_lZeebq_kdbo�hloh^h\�k�h^gh\j_f_gghc�bo
^_aZdlb\Zpb_c�b�i_j_ieZ\dZ
l_jfhbaheypbhgguo�jZ^bhZdlb\guo
fZl_jbZeh\��h[jZamxsboky�gZ�Zlhfguo
klZgpbyo�

K_j]_c�Kl_nZgh\kdbc��FIH�©JZ^hgª��khh[sbe
h�jZajZ[hldZo�l_ogheh]bb�©oheh^gh]h�lb]eyª�gZ
ij_^ijbylbb�JZ^hg���GZ�ij_^ijbylbb�bf__lky
ijhfure_ggZy�mklZgh\dZ�k�©oheh^guf�lb]e_fª
^ey�h[jZ[hldb�gbadh��b�kj_^g_�Zdlb\guo
hloh^h\��hiulgZy�mklZgh\dZ�^ey��jZ[hlu�k
e_lmq_c�ahehc�b�ihemq_gby��Synroc�gZ�hkgh\_
fh^_evguo�<:H��Z�lZd`_�kljhblky�mklZgh\dZ
^ey�hkl_deh\u\Zgby�aheu��ihemq_gghc�gZ
mklZgh\d_�ih�k`b]Zgbx��;ueb�ij_^klZ\e_gu
ih^jh[gu_�l_ogbq_kdb_�oZjZdl_jbklbdb
mklZgh\db�ih�hkl_deh\u\Zgbx�

Statement of Work:
A proposed statement of work (SOW) was
developed by the meeting participants.

A detailed discussion about the capabilities
of Russian institutions to perform the SOW

L_ogbq_kdh_�aZ^Zgb_:
;ueh�jZajZ[hlZg�ijh_dl�l_ogbq_kdh]h�aZ^Zgby
mqZklgbdZfb�kh\_sZgby�

;ueh�ijh\_^_gh�^_lZevgh_�h[km`^_gb_
ihl_gpbZevguo�\hafh`ghkl_c�jhkkbckdbo
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(enclosed) were focused on the following
issues formulated by the American  side:
• Feed preparations
• Melter feed system
• Off- gas system operation
• Capabilities of each Russian facilities

The discussion was led by Joe Westsik,
Dennis Bickford, and Joe Perez who
detailed the DOE needs in the
implementation of the ICCM technology at
the DOE sites. During the discussions,
Albert Aloy focused on the KRI experience
in the feed preparation technology, Sergey
Stefanovsky clarified the capabilities of the
Radon facility to conduct bench-scale
testing of the ICCM technology, and Yury
Matyunin  presented the VNIINM approach
for ICCM implementation at Mayak and the
Institute’s capabilities to conduct ICCM
testing.

bgklblmlh\�ih�\uiheg_gbx�l_ogbq_kdh]h
aZ^Zgby��ijbeZ]Z_lky����>bkdmkkby�ijhoh^beZ�ih
ke_^mxsbf�\hijhkZf��knhjfmebjh\Zgguf
Zf_jbdZgkdhc�klhjhghc�

• Ijb]hlh\e_gb_�rbolu

• Kbkl_fZ�ih^ibldb�ieZ\bl_ey

• JZ[hlZ�kbkl_f�]Zahhqbkldb

• <hafh`ghklb�jhkkbckdbo�ij_^ijbylbc

>bkdmkkbx�\_eb�>��<_klkbd��>��;bdnhj^�b�>�
I_j_k��dhlhju_�^_lZebabjh\Zeb�gm`^u
\g_^j_gby�l_ogheh]bb�©oheh^gh]h�lb]eyª�gZ
ij_^ijbylbyo�>W��<�l_q_gb_�^bkdmkkbb�:��:ehc
[he__�^_lZevgh�hibkZe�hiul�JB�ih
ijb]hlh\e_gbx�rbolu��K���Kl_nZgh\kdbc
ijhykgbe�\hafh`ghklb�ij_^ijbylby�JZ^hg�ih
ijh\_^_gbx�wdki_jbf_glZevgh]h�l_klbjh\Zgby
l_ogheh]bb�©oheh^gh]h�lb]eyª�\�mdjmig_gghf
fZkrlZ[_��X��FZlxgbg�ij_^klZ\be�ih^oh^
<GBBGF�^ey�\g_^j_gby�l_ogheh]bb
©oheh^gh]h�lb]eyª�gZ�IH�FZyd�b�\hafh`ghklb
bgklblmlZ�ih�ijh\_^_gbx�l_klbjh\Zgby
l_ogheh]bb�

Action items

• It was mutually agreed that a project
entitled “Development of Russian
Induction-Heated Cold Crucible Melter
Technology for DOE Radioactive Waste
Streams” would be initiated in FY01 at a
funding level of $100K.  The draft scope
of work was developed at the workshop
and has been taken to Russia for final
review and approval by MINATOM,
Khlopin Radium Institute, and Bochvar
Institute of Inorganic Materials officials.

• DOE requested that MINATOM submit
the final SOW, complete with Point of
Contacts, by August 31, 2000.
MINATOM may recommend to DOE to
proceed with one or two separate
contracts.

Ijbgylu_�j_r_gby

• ;ueh�^hklb]gmlh�kh]eZkb_��qlh�ijh_dl�
bf_gm_fuc�©�JZajZ[hldZ�jhkkbbckdhc
l_ogheh]bb�©oheh^guc�lb]_evª
bg^mdpbhggh]h�gZ]j_\Z�^ey�i_j_jZ[hldb
jZ^bhZdlb\guo�hloh^h\�>Wª�ke_^m_l�gZqZlv
\������nbgZgkh\hf�]h^m�k�nbgZgkbjh\Zgb_f
gZ�mjh\g_������luk��^heeZjh\��KR:��;ueh
jZajZ[hlZgh�ij_^\Zjbl_evgh_�l_ogbq_kdh_
aZ^Zgb_��dhlhjh_�[m^_l�i_j_^Zgh�^ey
jZkkfhlj_gby�\�FbgZlhf���JZ^b_\uc
bgklblml��b�Bgklblml��g_hj]Zgbq_kdbo
fZl_jbZeh\�bf��:�:��;hq\ZjZ�

• �>W�ijhkbl�FbgZlhf�ij_^klZ\blv
hdhgqZl_evguc�\ZjbZgl�l_ogbq_kdh]h
aZ^Zgby�b�hij_^_eblv�hkgh\guo
bkihegbl_e_c�^h����Z\]mklZ������]���b
j_dhf_g^h\Zlv�>_iZjlZf_glm�Wg_j]_lbdb
ke_^m_l�eb�bgbpbbjh\Zlv�h^bg�beb�^\Z
hl^_evguo�dhgljZdlZ�
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• The final SOW will be signed at the 10th

JCCEM in Prague, Czech Republic by
the JCCEM co-chairs.

• The U.S. technical Point of Contact for
this project will be Roger Gilchrist.
DOE requests that a Russian Point of
Contact be identified by MINATOM.
This information should be provided by
August 31, 2000.

• U.S. is to provide more detailed
description of testing desired as a
supplement to SOW (J. Perez, July 31,
2000).

• U.S. and Russia are to investigate the
requirements for shipping potentially
hazardous materials and samples (J.
Perez, August 15, 2000, A. Aloy,
August 15, 2000).

• HdhgqZl_evghuc�\ZjbZgl�l_ogbq_kdh]h
aZ^Zgby�ieZgbjm_lky�ih^ibkZlv�gZ����f
AZk_^Zgbb�Dhhj^bgZpbhggh]h�Dhfbl_lZlZ
JCCEM�\�IjZ]_��Q_rkdZy�j_kim[ebdZ����kh�
ij_^k_^Zl_eyfb�Dhfbl_lZ�

• Dhhj^bgZlhjhf��^Zggh]h�ijh_dlZ�k
Zf_jbdZgkdhc�klhjhgu�[m^_l�Jh^`_j
=bedjbkl��>_iZjlZf_gl�Wg_j]_lbdb�ijhkbl
FbgZlhf�hij_^_eblv�dhhj^bgZlhjZ�ijh_dlZ
k�jhkkbckdhc�klhjhgu�b�khh[sblv�^h���
Z\]mklZ������]�

• :f_jbdZgkdZy�klhjhgZ�ij_^hklZ\bl�[he__
^_lZevgh_�hibkZgb_�ijhp_^mju
l_klbjh\Zgby�\�\b^_�>hiheg_gby�d
L_ogbq_kdhfm�aZ^Zgbx��>��I_j_k�����bxey
2000)

• :f_jbdZgkdZy�b�JhkkbckdZy�klhjhgu�bamqZl
lj_[h\Zgby�i_j_kuedb�ihl_gpbZevgh
hiZkguo�fZl_jbZeh\�b�h[jZaph\��>��I_j_k�
���Z\]mklZ�������:��:ehc�����Z\]mklZ������

The Contract was signed by:

Marcus Glasper Albert Aloy
Program Integration Manager Khlopin Radium Institute
Tanks Focus Area St. Petersburg
U.S. Department of Energy              Russian Federation


