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Regina Lundgren J_]bgZ Emg^]j_g

Interpretors I_j_\h^qbdb�

Paul Grenier Ihe =j_gv_

Sergei Silichev K_j]_c Kbebq_\

Introductory Remarks: <klmibl_evgu_ aZf_qZgby:

Tom Gutmann, DOE Savannah River Operations
opened the workshop and welcomed the
participants.  He commented that DOE had worked
hard to assemble top specialists from across the
DOE complex that are working with the problems of
HLW solidification.  He expressed optimism that
the results of the workshop and the collaboration
with the Russian specialists would be productive.

Lhf =mlfZg� ij_^klZ\bl_ev >W \ KZ\Zgg_ Jb\_j�

hldjue k_fbgZj ijb\_lkl\b_f _]h mqZklgbdh\�

Hg kdZaZe� qlh >W kh[jZe emqrbo i_pbZebklh\

kh \k_]h Dhfie_dkZ� dhlhju_ jZ[hlZxl ih

ijh[e_fZf hkl_deh\u\Zgby <:H� Hg \ujZabe

m\_j_gghklv� qlh j_amevlZlu k_fbgZjZ b

khljm^gbq_kl\h k jhkkbckdbfb ki_pbZebklZfb

[m^_l ijh^mdlb\guf�

Dr. Susan Wood, Director Westinghouse Savannah
River Technology Center commented that both DOE
and Westinghouse are committed to technology
sharing and recognize the benefits of collaboration
between Russian and American specialists on such
important issues as HLW solidification and pledged
to "continue to do good work jointly".

>�j KxaZg <m^� >bj_dlhj L_ogheh]bq_kdhdh

P_gljZ <_klbg]Zma KZ\ZggZ Jb\_j� hlf_lbeZ� qlh

>W b <_klbg]Zma aZgbfZxlky h[f_ghf

l_ogheh]byfb b ijbagZxl g_h[oh^bfhklv

jhkkbckdh�Zf_jbdZgkdh]h khljm^gbq_kl\Z ih

lZdbf \Z`guf \hijhkZf� dZd hl\_j`^_gb_ <:H�

Hgb h[yamxlky ©ijh^he`Zlv ohjhrh jZ[hlZlv

\f_kl_ª�

Tom Brouns, Deputy Manager, Tank Focus Area,
introduced the US participants.  Georg Borisov
introduced Russian participants in the workshop.
He reviewed the history of the prior workshops on

Lhf ;jZmgk� aZf_klbl_ev jmdh\h^bl_ey

Ijh]jZffu ih _fdhklyf�ojZgbebsZf�

ij_^klZ\be Zf_jbdZgkdbo mqZklgbdh\ \klj_qb�

=_hj] ;hjbkh\ ij_^klZ\be jhkkbckdbo

mqZklgbdh\� Hg jZkkdZaZe h ij_^u^msbo
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the subject. \klj_qZo \ ^Zgghc h[eZklb�

Roger Gilchrist, Manager International Programs,
PNNL, reviewed the agenda and proposed the goals
for the workshop:

-   sharing operational experience

-   reviewing lessons learned

-   identifying opportunities for future cooperation

Jh^`_j =bedjZckl� f_g_^`_j f_`^mgZjh^guo

ijh]jZff� jZkkdZaZe h ih\_kld_ ^gy k_fbgZjZ b

ij_^eh`be ke_^mxsb_ _]h p_eb�

- h[f_g hiulhf \ h[eZklb wdkiemZlZpbb

- ZgZeba ba\e_q_gguo mjhdh\

- hij_^_e_gb_ \hafh`ghkl_c [m^ms_]h

khljm^gbq_kl\Z

  

 Technical Discussions:  H[km`^_gb_ l_ogbq_kdbo \hijhkh\�

 First Day-  I_j\uc ^_gv�

 Status of US and Russian HLW Vitrification
Facilities

 Khklhygb_ Zf_jbdZgkdbo b jhkkbckdbo
ij_^ijbylbc hkl_deh\u\Zgby

 DWPF Operations Update  Iheh`_gb_ ^_e gZ ij_^ijbylbb DWPF

 Mike Bennett presented an update on operations at
the Defense Waste Processing Facility (DWPF) at
the Savannah River Plant.  Highlights of operation
include:

- poured a total of 210 canisters of glass

- poured 145 canisters in 1997

- poured 77 canisters in June, July, August
after the installation of a pour spout insert

- poured a total of 850,000 lb. of glass

 FZcd ;_gg_ll jZkkdZaZe h[ wdkiemZlZpbb
mklZgh\db ih i_j_jZ[hld_ h[hjhgguo hloh^h\

(DWPF)gZ aZ\h^_ \ KZ\Zgg_ Jb\_j� Hkgh\gufb
blh]Zfb jZ[hlu y\ey_lky ke_^mxs__�

- \k_]h gZjZ[hlZgh ��� _fdhkl_c kh

kl_dehf

- \ ���� ]h^m gZjZ[hlZgh ��� _fdhkl_c

- \ bxg_� bxe_ b Z\]mkl_ ihke_ mklZgh\db

keb\gh]h `_eh[Z gZjZ[hlZgh ��

_fdhkl_c

 

 He concluded that although the plant had struggled
in the first several months, in the past several
months of operation they have been successful in
operating the plant to approximately 80% of its
rated capacity.

 Hg hlf_lbe� qlh ohly aZ\h^ bkiulu\Ze
ljm^ghklb \ l_q_gb_ i_j\uo f_kyp_\� \

ihke_^g__ \j_fy jZ[hlZ b^_l mki_rgh b

mklZgh\dZ jZ[hlZ_l gZ ijb[ebabl_evgh ���

fhsghklb�

 West Valley Operations Update  Iheh`_gb_ ^_e gZ ij_^ijbylbb Mwkl <weeb

 Cliff Winkler presented the status of operation of
the West Valley melter.  He reported that the West
Valley plant had welded and decontaminated 133
canisters to date.  They have successfully transferred
approximately 6.3 million Ci of Cs and Sr and
poured 630,000 lb. of glass.  These
accomplishments were the results of several
improvements in the operation of the facility.
Melter availability in recent months has been
approximately 80%.

 Debnn <bgde_j jZkkdZaZe h jZ[hl_ i_qb \ Mwkl

<weeb� Hg hlf_lb� qlh lZf d k_]h^gyrg_fm ^gx

gZjZ[hlZgh b ^_aZdlb\bjh\Zgh ��� _fdhklb� Hgb

mki_rgh i_j_\_eb ijb[ebabl_evgh ��� fbeebhgZ

dxjb Cs b Sr� Z lZd`_ gZjZ[hlZeb ��� ���

nmglh\ kl_deZ� Wlb ^hklb`_gby klZeb

j_amevlZlhf kh\_jr_gkl\h\Zgby ij_^ijbylby�

IeZ\bl_ev jZ[hlZe \ ihke_^g__ \j_fy gZ

ijbf_jgh ��� k\h_c fhsghklb�

 However, he commented that the radioactivity that
had been transferred had been relatively easy to
retrieve.  The remaining high level wastes will be
more difficult to retrieve, so that lower production

 H^gZdh� hg hlf_lbe� qlh ba\e_q_gb_
jZ^bhZdlb\guo fZl_jbZeh\ ^h kbo ihj g_

khklZ\eyeh hkh[h]h ljm^Z� ;he__ ljm^gh [m^_l

m^Zeblv hklZ\rb_ky \ukhdhZdlb\gu_ hloh^u�
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rates of glass are projected.  The retrieval of the
remaining HLW is complicated because the West
Valley tanks have a significant amount of internal
structures.

ihwlhfm gZ [m^ms__ ijh]ghabjmxlky [he__

f_^e_ggu_ l_fiu ijhba\h^kl\Z kl_deZ� Ih^t_f

hklZ\rboky <:H aZljm^g_g ba�aZ gZebqby

[hevrh]h dhebq_kl\Z \gmlj_ggmo dhgkljmdpbc \

_fdhklyo Mwkl <weeb�

 MAYAK Operations Update  Iheh`_gb_ ^_e gZ F:YD_

 Georg Borisov reported that operation of the EP-
500 melter was stopped in January after 6 years of
successful operations.  The significant
accomplishments during the six years of operation
included:

- processed 11,500 m3 of HLW

- produced 2,200,000 kg of glass

- poured 4760 canisters of glass

 =_hjd ;hjbkh\ jZkkdZaZe h[ wdkiemZlZpbb i_qb
?J����� dhlhjZy [ueZ hklZgh\e_gZ \ yg\Zj_

ihke_ r_klb e_l wdkiemZlZpbb� GZb[he__

agZqbl_evgu_ ^hklb`_gby \ l_q_gb_ wlh]h

i_jbh^Z \dexqZxl ke_^mxs__�

- i_j_jZ[hlZgh �� ��� f3 <:H

- gZjZ[hlZgh � ��� ��� d] kl_deZ

- gZjZ[hlZgh ���� [b^hgh\ kl_deZ

He remarked that the 6 years of continuous
operation were even more remarkable since the
plant was not designed for remote maintenance.
The plant was originally designed for a 3 year
operating life.  The operation was ultimately
stopped because of the development of stress
corrosion cracks in the water-cooled electrodes.

Hg hlf_lbe� qlh � e_l g_ij_ju\ghc

wdkiemZlZpbb y\eyxlky _s_ [he__ \Z`gufb \

k\yab k l_f� qlh mklZgh\dZ g_ ij_^gZagZqZeZkv

^ey ^ebl_evghc wdkiemZlZpbb� ?_ ijh_dlguc

j_kmjk khklZ\eye � ]h^Z� WdkiemZlZpby [ueZ

hdhgqZl_evgh ij_djZs_gZ \ k\yab k jZa\blb_f

dhjjhabhgguo lj_sbg gZ \h^h�hoeZ`^Z_fuo

we_dljh^Zo�

There are two new melters currently being
constructed.  The EP-500/3 melter is planned to start
next year.  Several design changes were introduced
to correct problems encountered with the EP-500
melter:

- new turntable design for pour out system

- pour out system will be in a hot cell with a
mechanism for cleaning or clearing
blockages in the pour spout

- introduction of a barrier system to help
retard corrosion of molybdenum electrodes

 < gZklhys__ \j_fy ba]hlZ\eb\Zxlky ^\_ gh\uo

i_qb� WdkemZlZpbx i_qb ?J������ ieZgbjm_lky

gZqZlv \ [m^ms_f ]h^m� Lm^Z [ueh \g_k_gh

g_kdhevdh dhgkljmdpbhgguo baf_g_gbc ^ey

ba[_`Zgby ijh[e_f� k\yaZgguo k wdkemZlZpb_c

i_qb ?J����� Z bf_ggh�

- baf_g_gb_ dhgkljmdpbb keb\gh]h

`_eh[Z

- keb\ghc `_eh[ [m^_l jZaf_s_g \

]hjyq_c dZf_j_ k f_oZgbafhf hqbkldb

- \\_^_gb_ [Zjv_jh\ ^ey aZf_^e_gby

dhjjhabb fheb[^_gh\uo we_dljh^h\

 He said that they are also installing an induction,
cold crucible melter.  They believe that the cold
crucible melter will solve the problem of vitrifying
corrosive wastes and removal of failed or spent
equipment.

 Hg kdZaZe� qlh hgb lZd`_ aZgbfZxlky mklZgh\dhc
bg^mdpbhggh]h ieZ\bl_ey k oheh^guf lb]e_f�

Hgb iheZ]Zxl� qlh oheh^guc lb]_ev iha\hebl

j_rblv ijh[e_fu� k\yaZggu_ k dhjjhab_c b

m^Ze_gb_f bkihevah\Zggh]h beb hldZagh]h

h[hjm^h\Zgby�

 Idaho HLW Activities  I_j_jZ[hldZ <:H \ :c^Zoh

 Tom Thomas presented an overview of the INEEL
HLW program.  Much of the liquid high level waste
has already been calcined into a solid form, which is
considered adequate for an interim period (500
years).  The bulk of the remaining wastes are
sodium bearing and unsuitable for calcining.

 Lhf LhfZk jZkkdZaZe h ijh]jZff_ INEEL ih
<:H� ;hevrZy qZklv `b^dbo \ukhdhZdlb\guo

hloh^h\ m`_ dZevpbgbjh\ZgZ b i_j_\_^_gZ \

l\_j^mx nhjfm� qlh kqblZ_lky Z^_d\Zlguf ^ey

\j_f_ggh]h ojZg_gby ���� e_l�� Hkgh\gZy qZklv

hklZ\rboky hloh^h\ ij_^klZ\ey_l kh[hc

gZljb_\h�kh^_j`Zsb_ hloh^u� g_ ijb]h^gu_ ^ey
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dZevpbgZpbb�

 Mr. Thomas described the plans for separations of
the high activity fraction from calcine and sodium
bearing waste to minimize the volume of high
activity waste

 F�j LhfZk hibkZe ieZgu ih jZa^_e_gbx

\ukhdhZdlb\ghc njZdpbb hl dZevpbgZlZ b

gZljb_\h�kh^_j`Zsbo hloh^h\ ^ey

fZdkbfZevgh]h khdjZs_gby h[t_fZ

\ukhdhZdlb\guo hloh^h\�

 Hanford Tank Waste Remediation Activities  JZ[hlZ ih j_Z[beblZpbb hloh^h\ Owgnhj^Z

 Landon Holton gave a presentation of the status of
the tank waste remediation program and plans at the
Hanford reservation.  He described the plans for
remediation and the challenges for chemistry and
vitrification

 EZg^hg Ohevlhg jZkkdZaZe h ijh]jZff_ ih

j_Z[beblZpbb hloh^h\ \ Owgnhj^_� Hg hibkZe

ieZgu jZ[hl b ijh[e_fu \ h[eZklb obfbb b

hkl_deh\u\Zgby�

  

 Status of Relevant US and Russian Technology
Development Activities

 Iheh`_gb_ ^_e k jZa\blb_f Zf_jbdZgkdbo b

jhkkbckdbo l_ogheh]bc

 Optimized Waste Loading in HLW Glass  HilbfbaZpby \dexq_gby hloh^h\ \ <:H�kl_deh

 John Vienna discussed the optimization of waste
loading in glass.  The disposal costs and the
production costs of canisters of HLW glass are high
enough that even small relative improvements in
waste loading can lead to significant environmental
remediation cost reductions.  He discussed the
problems of HLW chemistry affecting the
production of acceptable glass.

 >`hg <v_ggZ jZkkdZaZe h[ hilbfbaZpbb
\dexq_gby hloh^h\ \ kl_deh� AZljZlu gZ

aZohjhg_gb_ b ijhba\h^kl\h kl_deZ hq_gv

\ukhdb� ihwlhfm ^Z`_ g_agZqbl_evgu_

kh\_jr_gklk\h\Zgby \ kl_i_gb \dexq_gby

hloh^h\ \ kl_deh fh]ml ijb\_klb d [hevrhc

wdhghfbb kj_^kl\� Hg jZkkdZaZe h obfbq_kdbo

k\hckl\Zo <:H� dhlhju_ \ebyxl gZ dZq_kl\h

kl_deZ�

 Crystalline Silicotitanate Glass Formulations  DjbklZeebq_kdb_ kbebdhlblZgZlgu_ kl_deZ

 Mary Andrews gave a presentation of the work at
the Westinghouse Savannah River Company for
producing acceptable glass with loadings of
crystalline silicotitanate (CST).  She reported results
indicated that acceptable glass could be produced
with adequate loadings of CST as well as mixtures
of CST with SRS and Hanford sludges.

 Fwjb :g^jxa jZkkdZaZeZ h jZ[hl_ \ <_klbg]Zma
KZ\ZggZ Jh\_j ih ijhba\h^kl\m dZq_kl\_gghk]h

kl_deZ k \dexq_gbyfb djbklZeebq_kdh]h

kbebdhlblZgZlZ �DKL�� HgZ hlf_lbeZ� qlh

dZq_kl\_ggh_ kl_deh fh`gh ihemqZlv k

Z^_d\Zlgufb ^h[Z\dZfb DKL� Z lZd`_ kf_kvx

DKL b imeviu KZ\Zggu Jb\_j b Owgnhj^Z�

 Technology Developments at Krasnoyarsk-26  JZa\blb_ l_ogheh]bc \ DjZkghyjkd_���

 Alexander Tretiakov gave a presentation of the
HLW management activities at the Mining Chemical
Combine.  He reported that while there has been a
successful program of deep well injection of high
level wastes for a number of years, there is an
accumulation of sodium bearing and acidic wastes
for which they are developing a scheme for
solidification.  They had considered a scheme for in
tank solidification but encountered difficulties with
achieving adequate mixing.

 :e_dkZg^j Lj_lvydh\ jZkkdZaZe h jZ[hl_ ih
h[jZs_gbx k <:H gZ =hjgh�Obfbq_kdhf

dhf[bgZl_� Hg hlf_lbe� qlh ohly \ l_q_gb_ jy^Z

e_l mki_rgh jZa\b\Z_lky ijh]jZffZ ih aZdZqd_

\ukhdhZdlb\guo hloh^h\ \ ]em[hdb_ kehb ihq\�

bf__l f_klh gZdhie_gb_ gZljb_\h�kh^_j`Zsbo b

dbkeuo hloh^h\� ^ey dhlhjuo jZajZ[Zlu\Z_lky

ko_fZ hl\_j`^_gby� KgZqZeZ ieZgbjh\ZeZkv

ko_fZ hl\_j`^_gby \ _fdhklb� gh bf_eb f_klh

ljm^ghklb k i_j_f_rb\Zgb_f�

 The current plans call for retrieval and separation of
wastes and subsequent incorporation of the
processed wastes into a glass ceramic matrix.  This
matrix, in the form of blocks, is then further

 GZklhysb_ ieZgu \dexqZxl \ k_[y \u]jmadm b

njZdpbhgbjh\Zgb_ hloh^h\ k ihke_^mxsbf

\dexq_gb_f \ kl_deh�d_jZfbq_kdb_ fZljbpu�

WlZ fZljbpZ \ nhjf_ [ehdh\ aZl_f hl\_j`^Z_lky



JCCEM Workshop ~ Experiences on Solidification Technologies - Record of Meeting

Page 9 of 13

stabilized by microwave heating into a solid form,
which exhibits durability comparable or better than
phosphate glass.

ijb ihfhsb fbdjh\hegh\h]h gZ]j_\Z b

ij_^klZ\ey_l kh[hc nhjfm ^Z`_ [he__ ijhqgmx�

q_f nhknZlgh_ kl_deh�

 
 Technology Developments at V.G. Khlopin Radium
Institute

 JZa\blb_ l_ogheh]bc \ GIH JB

 Albert Aloy presented a paper on HLW vitrification
technology developments at the V.G. Khlopin
Radium Institute.  He pointed out that the goal of the
work at his institute was to separate HLW and to
produce a solid form of certain separated
radioisotopes which could be used commercially.
With this goal, KRI has developed Cs and Sr glasses
with high specific activities comparable to chlorides.

 :e[_jl :ehc jZkkdZaZe h jZa\blbb l_ogheh]bc
hl\_j`^_gby \ GIH JB� Hg hlf_lbe� qlh p_evx

jZ[hl \ bgklblml_ y\ey_lky njZdpbhgbjh\Zgb_

<:H b ijhba\h^kl\h l\_j^uo nhjf

hij_^_e_gguo njZdpbhgbjh\Zguo bahlhih\�

dhlhju_ fh]ml bkihevah\Zlvky \ dhff_jq_kdhf

ieZg_� K wlhc p_evx \ GIH JB [ueb gZjZ[hlZgu

kl_deZ k Cs b Sr k \ukhdhc m^_evghc
Zdlb\ghklvx� kjZ\gbfhc k oehjb^Zfb�

 Day 2  >_gv ��

 Technology Development Activities at the A.A.
Bochvar Institute

 JZa\blb_ l_ogheh]bc \ Bgklblml_ ;hq\ZjZ

 Andrei Demine presented a paper on the "Induction
Melter with Cold Crucible" currently being
developed as one replacement of the EP-500 melter
at Chelyabinsk.  He reviewed the principles of
operation, which are quite different than those of the
Joule heated melter and reviewed the specifications
for the melter at Chelyabinsk.  He said that the new
melter would use the same waste feed lines and
offgas system as the retired EP-500 melter.

 :g^j_c >_fbg jZkkdZaZe h[ ©bg^mdpbhgghc i_qb

k oheh^guf lb]e_fª� dhlhjZy jZajZ[Zlu\Z_lky \

gZklhys__ \j_fy \f_klh i_qb ?J���� \

Q_ey[bgkd_� Hg jZkkdZaZe h ijbgpbiZo

wdkiemZlZpbb i_qb� dhlhju_ hlebqZxlky hl

i_q_c gZ hkgh\_ >`hme_\Z gZ]j_\Z� b ij_^klZ\be

iZjZf_lju i_qb \ Q_ey[bgkd_� Hg kdZaZe� qlh

gh\Zy i_qv [m^_l bkihevah\Zlv l_ `_ kbkl_fu

ih^Zqb bkoh^gh]h jZkl\hjZ b l_ `_ kbkl_fu

]Zahhqbkldb� qlh b klZjZy i_qv ?J�����

 He remarked that although the new melter will
produce the standard phosphate glass, the higher
temperature of operation also allows for production
of alternative mineral like materials such as
pyrooxines, pyrosilicilates, garnets, titanosilicates,
and "Synroc"

 Hg hlf_lbe� qlh ohly gh\Zy i_qe [m^_l
ijhba\h^blv klZg^Zjlgh_ nhknZlgh_ kl_deh�

\ukhdZy l_fi_jZlmjZ ieZ\e_gby lZd`_ h[_ki_qbl

ijhba\h^kl\h Zevl_jgZlb\guo fZl_jbZeh\� lZdbo

dZd ibjhdkbgu� ibjhkbebdZlu� ]Zjg_lu�

lblZghkbebdZlu b ©Kbgjhdª�

 The main advantage of the cold crucible technology
is the more compact configuration and a longer life
than the ceramic melters.  The long life is due to the
formation of a self-protecting glass layer on the
crucible, which eliminates corrosion of the melting
elements.  The induction melter can achieve higher
temperatures because of direct heating and has
produced temperatures of 1800 °C. In addition, the
melting process produces strong mixing forces
which also lead to high throughput.  The principal
disadvantage is that its application is limited to
conductive melts.

 =eZ\guf ij_bfms_kl\hf i_qb k oheh^guf
lb]e_f y\ey_lky [he__ dhfiZdlgZy nhjfZ b

[he__ ^ebl_evguc j_kmjk� q_f m d_jZfbq_kdbo

ieZ\bl_e_c� ;he__ ^ebl_evguc j_kmjk

h[_ki_qb\Z_lky h[jZah\Zgb_f kZfhaZsblgh]h

kl_deyggh]h kehy gZ lb]e_� dhlhjuc

ij_^hl\jZsZ_l dhjjhabx dhfihg_glh\ i_qb� <

bg^mdpbhgghc i_qb fh`gh ihemqblv [he__

\ukhdb_ l_fi_jZlmju \ j_amevlZl_ ijyfh]h

gZ]j_\Z� < qZklghklb� [ueZ ihemq_gZ

l_fi_jZlmjZ ����°K� Djhf_ lh]h� ijhp_kk
ieZ\e_gby h[_ki_qb\Z_l [he__ lsZl_evgh_

i_j_f_rb\Zgb_� qlh ih\urZ_l

ijhba\h^bl_evghklv� =eZ\guc g_^hklZlhd

aZdexqZ_lky \ lhf� qlh ijbf_g_gb_ ^Zgghc i_qb

k\yaZgh lhevdh k bg^mdpbhgghc ieZ\dhc�
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 Process and Equipment Improvements in the
Russian Ceramic Melters

 Kh\_jr_gkl\h\Zgb_ ijhp_kkZ b h[hjm^h\Zgby
jhkkbckdh]h d_jZfbq_kdh]h ieZ\bl_ey

 Georg Borisov presented a paper on the
developments of process and equipment
improvements for the ceramic melters.  Process
improvements include:

- addition of B2O3 to phosphate glass in
order to achieve higher aluminum loadings
in glass,

- development of new glass formers to allow
stable operation at lower temperatures

 =_hj] ;hjbkh\ jZkkdZaZe h kh\_jr_gkl\h\Zgbb
ijhp_kkZ b h[hjm^h\Zgby ^ey d_jZfbq_kdbo

ieZ\bl_e_c� Hgb \dexqZxl \ k_[y ke_^mxs__�

- ^h[Z\db <2H3 d nhknZlghfm kl_dem ^ey

^hklb`_gby \ukhdh]h \dexq_gby

Zexfbgby \ kl_deh�

- jZajZ[hldZ gh\uo njhf kl_deZ ^ey

h[_ki_q_gby klZ[bevghc wdkiemZlZpbb

ijb \ukhdbo l_fi_jZlmjZo�

 Equipment improvements include:

- development of a new material for the
electrode current leads which is more
resistant to corrosion,

- lining the refractory material with a more
corrosion resistant material

- development of a corrosion protection
system for the molybdenum electrodes

 Kh\_jr_gkl\h\Zgby h[hjm^h\Zgby \dexqZxl�

- jZajZ[hldb gh\uo dhjjhabhggh�klhcdbo

fZl_jbZeh\ ^ey we_dljh^h\

lhdhih^\h^h\�

- h[ebph\dm h]g_mihjguo fZl_jbZeh\

dhjjhabhggh�klhcdbfb fZl_jbZeZfb�

- jZajZ[hldm kbkl_fu aZsblu hl dhjjhabb

fheb[^_gh\uo we_dljh^h\

 Melter Decontamination and Decommissioning  >_aZdlb\Zpby b kgylb_ k wdkiemZlZpbb

 John Plodinec discussed the problem of

- when to take a melter out of service, and

- how to get rid of it.

 >`hg Ieh^gbd jZkkdZaZe h ijh[e_fZo�
k\yaZgguo k�

- l_f� dZd kgylv i_qv k wdkiemZlZpbb� b

- dZd ba[Z\blvky hl g__�

 He remarked that although the probability of
catastrophic failure of a melter appears to be
unlikely, the consequences of a catastrophic failure
would be very high, and that there is no reliable
indicator of impending failure.

 Hg mdZaZe� qlh ohly \hafh`ghklv hldZaZ i_qb�
ijb\h^ys_]h d dZlZkljhnbq_kdbf ihke_^kl\byf�

hq_gv fZeZ� wlb ihke_^kl\by fh]ml [ulv

agZqbl_evgufb� b g_ kms_kl\m_l q_ldbo

kb]gZeh\ \hagbdgh\_gby lZdbo hldZah\�

 He reviewed the failure experience in melters during
normal and abnormal operations and pointed out
that the shutdown, or “death,” of melters has largely
been due to unexpected, unintended events.

 Hg jZkkdZaZe h[ hldZaZo i_q_c \ rlZlguo b
aZrlZlguo mkeh\byo b hlf_lbe� qlh hklZgh\db

beb ©]b[_evª i_qb� \ hkgh\ghf� [ueb k\yaZgu k

g_ij_^\b^_ggufb kh[ulbyfb�

 He discussed several considerations for the
dismantlement and decontamination of melters.

 ;ueb \ukdZaZgu khh[jZ`_gby h ^_fhglZ`_ b

^_aZdlb\Zpbb i_q_c�

 

 He recommended that a future workshop focus on

- indications of melter failure

- consequences of melter failure

- criteria for removal of melters from service

- research need for safety

 Hg j_dhf_g^h\Ze khkj_^hlhqblv ke_^mxsbc
k_fbgZj gZ h[km`^_gbb lZdbo ijh[e_f dZd�

- kb]gZeu hldZah\ i_qb

- ihke_^kl\by hldZah\ i_qb

- djbl_jbb kgylby i_qb k wdkiemZlZpbb

- \hijhku [_ahiZkghklb

 He suggested that because of different political
climates in the US and Russia that collaboration on

 Hg kdZaZe� qlh \ k\yab k jZaebqbyfb \
iheblbq_kdhc kblmZpbb� khljm^gbq_kl\h \
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dismantling and decontamination might not be
useful.  However he suggested that it might be
useful to consider opportunities with shutdown
melters to prove dismantling, decontamination and
decommissioning technologies including:

- cutting/disassembly

- decontamination of the upper sections of
the melters where accumulations of volatile
heavy metals are expected

- removal of glass from the melter

- containerization

h[eZklb ^_fhglZ`Z b ^_aZdlb\Zpbb \jy^ eb [m^_l

ihe_aguf� H^gZdh� hg ij_^eh`be jZkkfhlj_lv

\hafh`ghklb hklZgh\db i_q_c ^ey ijh\_jdb

l_ogheh]bc ^_fhglZ`Z� ^_aZdlb\Zpbb b kgylby k

wdkiemZlZpbb� dhlhju_ \dexqZxl \ k_[y�

 � j_adm�jZa[hjdm

- ^_aZdlb\Zpbx \_jogbo k_dpbc i_qb� ]^_

h`b^Z_lky gZdhie_gb_ e_lmqbo ly`_euo

f_lZeeh\

- dhgl_cg_jbaZpbx

 Summary of U.S. Tank Focus Area Needs  Ih^\_^_gb_ blh]h\ Ijh]jZffu KR: ih

_fdhklyf�ojZgbebsZf

 Bill Holtzscheiter discussed the process for
determining needs in the Tanks Focus Area.  He
provided an overview of their plans for the next few
years.  He cautioned that the farther out the planning
is viewed, the more likely things are to change.

 ;bee Ohevprg_cl_j jZkdZaZe� dZdbf h[jZahf
hij_^_eyxlky ihlj_[ghklb \ h[eZklb _fdhkl_c�

ojZgbebs� Hg ^Ze h[ahj ieZgh\ gZ ke_^mxsb_

g_kdhevdh e_l� Hg lZd`_ ij_^mij_^be� qlh q_f

^he]hkjhqg__ ieZgu� l_f [he__ \_jhylgh� qlh bo

gm`gh [m^_l baf_gylv�

 He stated that for immobilization, in the area of
waste composition/glass formulation, the TFA has
several goals:

 Hg hlf_lbe� qlh \ h[eZklb khklZ\Z
hloh^h\�kl_dhe Ijh]jZffZ ih _fdhklyf bf__l

ke_^mxsb_ p_eb�

- improve waste loading in SRS glass by
reducing the modeling uncertainty

- investigate glass formulations at Hanford
that will accommodate high concentrations
of chromium

- predict the durability of glass

- compare glass formulations at Oak Ridge
to the baseline of  grout (cementation)

- improve Idaho formulation for less
corrosive glass compositions

- memqr_gb_ dhebq_kl\Z \dexq_gbc

hloh^h\ \ kl_deh KJ iml_f

kh\_jr_gkl\h\Zgby fh^_e_c

- bkke_^h\Zgb_ khklZ\h\ kl_deZ \

Owgnhj^_� qlh h[_ki_qbl \dexq_gb_

\ukhdbo dhgp_gljZpbc ojhfZ

- ijh]gha ijhqghklb kl_deZ

- kjZ\g_gb_ khklZ\hh\ kl_deZ \ Hd Jb^`_

k p_f_glgufb nhjfZfb

- mmqr_gb_ khklZ\h\ kl_deZ :c^Zoh ^ey

ij_^hl\jZs_gby dhjjhabb

 He reviewed the impacts of glass formulation on the
geologic repository, and stated that migration of
constituents because of geology at disposal sites is a
major issue.  Over the next year, he stated that the
TFA would evaluate data from international burial
tests with the needs in this area.

 Hg jZkkdZaZe h \ebygbb kl_deZ gZ ]_heh]bq_kdb_
nhjfZpbb b hlf_lbe� qlh fb]jZpby aZ]jyag_gbc

\ f_klZo aZohjhg_gby y\ey_lky hkgh\ghc

ijh[e_fhc� < [m^ms_f ]h^m Ijh]jZffZ ih

_fdhklyf [m^_l ZgZebabjh\Zlv ^Zggu_ ih

aZohjhg_gbx hloh^h\ \ ^jm]bo kljZgZo fbjZ�

 Advances in Remote Analytical Capabilities  Kh\_jr_gkl\h\Zgb_ ZgZeblbq_kdh]h
h[hjm^h\Zgby

 Walter Weimer presented the development of new
characterization technologies for use in HLW tanks
and with barrels and boxes. The ultrasonic probe
will be used to measure tank mixing.  He stated that
the box technology would be used in fields ranging
from 100R to ultimately 10,000R (including TRU

 Mhel_j <_cf_j jZkkdZaZe h jZajZ[hld_ gh\uo
l_ogheh]bc oZjZdl_jbaZpbb ^ey bkihevah\Zgby \

_fdhklyo k <:H� >ey ZgZebaZ i_j_f_rb\Zgby \

_fdhklyo [m^_l ijbf_gylvky mevljZa\mdh\hc

ahg^� Hg hlf_lbe� qlh gh\u_ baf_jbl_evgu_

l_ogheh]bb [m^ml bkihevah\Zlvky \ ihe_\uo
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measurements). mkeh\byo hl ��� ^h �� ��� R �\dexqZy LMW��

 Characterization, Monitoring & Sensor Technology OZjZdl_jbaZpby b fhgblhjbg]

 Tom Thomas spoke on characterization
technologies from the Characterization Monitoring
and Sensor Technology Focus Area.  He presented
three technologies--laser ablation and mass
spectrometry, transient infrared spectroscopy, and
laser induced breakdown spectroscopy.  Mr.
Thomas gave the specific characteristics and
presented the state of development for each system.

 Lhf LhfZk jZkkdZaZe h l_ogheh]byo
oZjZdl_jbaZpbb \ Ijh]jZff_ ih oZjZdl_jbaZpbb

b fhgblhjbg]m� Hg_ hibkZe l_ogheh]bx

eZa_jghc Z[eZpbb b fZkk�ki_dljhf_ljbb� f_lh^u

bgnjZdjZkghc b eZa_jghc ki_dljhkdhibb�F�j

LhfZk mdZaZe gZ dhgdj_lgu_ oZjZdl_jbklbdb

^Zgguo kbkl_f b jZkkdZaZe h klZ^byo bo

jZajZ[hldb�

 Millimeter Wave Pyrometer  Ibjhf_lj fbeebf_ljh\uo \heg

 Paul Waskov talked about a millimeter wave
pyrometer for measuring the internal temperature
inside a melter.  He mentioned that they had
developed other emission monitors including one
that monitors refractory in furnaces for corrosion.

 He presented their results that indicate the device is
very accurate for determining temperature within the
furnace.  The device has been used in a radioactive
environment in a DC Arc furnace.

 Ihe <Zkdh\ jZkkdZaZe h ibjhf_lj_
fbeebf_ljh\uo \heg ^ey baf_j_gby \gmlj_gg_c

l_fi_jZlmju i_qb ieZ\e_gby� Hg hlf_lbe� qlh

hgb jZajZ[hlZeb b ^jm]b_ baf_jbl_evgu_

ijb[hju� \ qZklghklb� ^ey fhgblhjbg]Z

h]g_mihjh\ \ i_qZo k p_evx \uy\e_gby

dhjjhabb�

 Hg jZkkdZaZe h j_amevlZlZo bkiulZgbc� dhlhju_
k\b^_l_evkl\mxl h [hevrhc lhqghklb ijb[hjZ�

Ijb[hj bkihevah\Zeky \ mkeh\byo jZ^bZpbb \

^m]h\hc i_qb�

 Meeting Summary and Actions  Blh]b \klj_qb b ieZgu gZ [m^ms__

 

 All parties agreed that tank technical workshops
provide an excellent forum for exchange of
technical information and should be continued on a
routine basis.
 
 It was recommended and endorsed by all parties that
specific areas in the field of vitrification that need
additional development  and would be beneficial to
both countries to fund and collaborate include:
 
• Studies on glass chemistry
• Vitrification of medium level wastes
• Melter safety from operational and technical

perspective
• Identification of melter parts that should be

made replaceable
• development of reliable components
• identification of common corrosion issues

and solutions
• potential melter failure and mitigation

studies
 

 Klhjhgu ijbreb d kh]eZr_gbx� qlh

l_ogbq_kdb_ k_fbgZju y\eyxlky ij_djZkghc

\hafh`ghklvx h[f_gZ bgnhjfZpb_c b ^he`gu

[ulv ijh^he`_gu�

 >ey [m^ms_]h nbgZgkbjh\Zgby b khljm^gbq_kl\Z
[ueb j_dhf_g^h\Zgu dhgdj_lgu_ jZ[hlu \

h[eZklb hkl_deh\u\Zgby� dhlhju_ lj_[mxl

^hihegbl_evgh]h bkke_^h\Zgby b y\eyxlky

ihe_agufb ^ey h[_bo kljZg� \ qZklghklb�

• Bkke_^h\Zgby ih obfbb kl_deZ

• Hkl_deh\u\Zgby kj_^g_�Zdlb\guo hloh^h\

• ;_ahiZkghklv jZ[hlu i_qb k

wdkiemZlZpbhgghc b l_ogbq_kdhc lhq_d

aj_gby

• Hij_^_e_gb_ aZf_gy_fuo dhfihg_glh\ i_qb

• JZajZ[hldZ gZ^_`guo dhfihg_glh\

• Hij_^_e_gb_ h[sbo ijh[e_f� k\yaZgguo k

dhjjhab_c� b bo j_r_gb_

• Ihl_gpbZevgu_ hldZau ieZ\bl_e_c b

kfy]q_gb_ ihke_^kl\bc hldZah\
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The technical meeting participants recommended
that a technical workshop on glass formulation and
thermodynamic modeling be conducted in
conjunction with a U.S. technical meeting during
FY98. Roger Gilchrist will investigate this potential
with DOE.

MqZklgbdb k_fbgZjZ j_dhf_g^h\Zeb ijh\_klb

jZ[hqmx \klj_qm ih khklZ\Zf kl_deZ b

l_jfh^bgZfbq_kdhfm fh^_ebjh\Zgbx \ jZfdZo

dZdhc�eb[h jZ[hq_c \klj_qb \ KR: \ l_q_gb_

���� nbgZgkh\h]h ]h^Z� Jh^`_j =bedjZckl

h[km^bl wlm \hafh`ghklv k ij_^klZ\bl_eyfb >W�

Georg Borisov recommended, as a follow-up to the
last vitrification workshop, a joint sharing of
information on possible melter failure scenarios and
how to prevent them to extend melter life.  Bill
Holtscheiter agreed to collect U.S. reports (some are
in the clearance process) on U.S. melter safety and
forward them through the JCCEM.  Georg Borisov
will provide the U.S. with his report on Russian
melter safety.

=_hj] ;hjbkh\ j_dhf_g^h\Ze� \ dZq_kl\_

ijh^he`_gby \klj_q ih hkl_deh\u\Zgbx�

ijh\_klb h[f_g bgnhjfZpbb ih kp_gZjbyf

\hafh`guo hldZah\ i_q_c b bo ij_^hl\jZs_gbx

^ey m\_ebq_gby j_kmjkZ i_q_c� ;bee

Ohevpr_ckl_j kh]eZkbeky kh[jZlv hlq_lu KR:

� g_dhlhju_ ba gbo gZoh^ylky gZ klZ^bb

jZkk_dj_qb\Zgby� ih [_ahiZkghklb jZ[hlu i_q_c

b gZijZ\blv bo q_j_a JCCEM.=_hj] ;hjbkh\
ij_^hklZ\bl Zf_jbdZgkdbf ki_pbZebklZf k\hc

hlq_l h [_ahiZkghklb jhkkbckdhc i_qb

ieZ\e_gby�

It was further proposed and agreed that Valery
Gorn’s paper (co-authored by Evgeny Dz_kun) in its
entirety be included in the Record Of Meeting.  His
paper will be given at the American Chemical
Society Meeting in Las Vegas, NV.

>Ze__ [ueh ij_^eh`_gh� qlh ^hdeZ^ <Ze_jby

=hjgZ �khZ\lhjZ ?\]_gby >a_dmgZ� [m^_l

\dexq_g \ Ijhlhdhe� ?]h ^hdeZ^ [m^_l

ij_^klZ\e_g gZ aZk_^Zgbb :f_jbdZgkdh]h

Obfbq_kdh]h H[s_kl\Z \ EZk <_]Zk_� rlZl

G_\Z^Z�

Signed:
Ih^ibkb�

_________________________________________ ______________________________________
Georg Borisov David Geiser
Institute of Inorganic Materials, Program Manager, Tank Focus Area
Moscow. Russia, Head of delegation Tank Focus Area
=_hj] ;hjbkh\ >wc\b^ =_ca_j�

Bgklblml g_hj]Zgbq_kdbo fZl_jbZeh\ F_g_^`_j Ijh]jZffu�

Fhkd\Z� Jhkkby� ]eZ\Z ^_e_]Zpbb Ijh]jZffZ ih _fdhklyf�ojZgbebsZf


