
 

 
1. Purpose of Development 

 Development of vitrification technology with a higher performance 

   Improvement of the challenge areas of the current glass melter (Flowability of the platinum group of element, etc.) 

       Development of the new glass melter 

  －Development of the structure of a glass melter such that it can control the settling or sedimentation of the platinum group of elements, and methods for heating the 

bottom of the melter, etc. 

－Development of a new glass melter on a real scale based on what is mentioned above 

－Acquisition of basic data for complementing development 

   Further improvement in performance (Decrease in the amount of vitrified waste and improvement in the operating ability of the melter) 

       Development of a new glass material 

－Development of a glass material which can fill (high filling) much more high-level liquid waste 

－Development of a new glass material which can suppress the generation of the yellow phase (low viscous fluid) 

 Development in cooperation with Japanese universities and research institutions under the All Japan Framework 

 

2. Development of the new glass melter (Design concept for the structure of the melter bottom) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. Development of the new glass material 

 Development of a new glass material (glass matrix) along with the development of the glass melter 

 Development of a glass material which can take in much more high-level liquid waste  

 Development of a glass material which improves the solubility of the waste elements contained in the high-level liquid waste into glass 

    (Controlling the yellow phase) 

 

4. Development of Element Technology 

 Development of a technology that improves operation monitoring or improves the recovery from the state of decreased flowability 

 Technology is planned to be gradually introduced in the order of completing the development. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

5. Overview of the glass vitrification technology development facility 

 Research & development base to develop the glass melting technology 

 Remotely operability confirmatory tests & education and training of the operators, etc. 

 Constructed inside the reprocessing plant site so that the information or findings obtained at this facility are promptly fed back in a real machine 

<Building overview> 

  ・Construction site: Inside the reprocessing plant site 

・Construction area: Approx.5,200m2 

  ・Total floor area: Approx.9,500m2 

   ・Scale of the building: Approx.91m x Approx.55m (5 stories above the ground) 

 

・Start of construction: May, 2011 

  ・Completion: October, 2013 

<Main facilities> 

  ・Testing area where the solidification cell is simulated 

  ・Remote maintenance facilities 

  ・Simulation area for disassembling the melting furnace 

 

 

Regarding the development status of the new glass melter 

March 29, 2013 
Japan Nuclear Fuel Limited 

External view   From the southwest direction of the building    Mock-up testing melter 
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白金族元素の流下性向上

・炉底構造の変更

（四角すい⇒円すい）

・傾斜角度の変更

（４５度⇒60度）

現行ガラス溶融炉 新型ガラス溶融炉

白金族元素の流下性向上

（炉底部加熱手段追加）

・底部電極用高周波加熱

コイル追加

・下段補助電極追加

主電極

補助電極

底部電極

主電極

中段補助電極

下段補助電極 底部電極高周波加熱コイル

白金族元素の流下性向上

・炉底構造の変更

（四角すい⇒円すい）

・傾斜角度の変更

（４５度⇒60度）

現行ガラス溶融炉 新型ガラス溶融炉

白金族元素の流下性向上

（炉底部加熱手段追加）

・底部電極用高周波加熱

コイル追加

・下段補助電極追加

主電極

補助電極

底部電極

主電極

補助電極

底部電極

主電極

中段補助電極

下段補助電極 底部電極高周波加熱コイル

Improvement in flowability of the platinum
group of elements 
  Modifications in the structure of the
melter bottom 
(Quadrangular pyramid  Conical) 
  Modifications in the angle of gradient 
(45  60) 

Present Glass Melter New Glass Melter 

Improvement in flowability of the platinum
group of elements 
(Addition of means to heat the melter
bottom) 
  Addition of high-frequency heating coil
for bottom electrode 
  Addition of lower auxiliary electrode 

Main electrode

Auxiliary electrode

Bottom electrode

Main electrode 

Mid-level auxiliary electrode

Lower-level auxiliary electrode High-frequency heating coil for bottom electrode

改良型炉内挿入棒【直棒】
（国内技術を改良）

バブリング装置
（ドイツより技術導入）

＜イエローフェーズ発生抑制＞

・溶融ガラスの流動性を向上させる
ことにより、イエローフェーズ成
分の溶解性向上

＜異常状態からの回復性能向上＞

・より効果的な貫通性能、排出性能を
有する改良型炉内挿入棒【直棒】に
よる回復性能向上

＜運転モニタの改善＞

・溶融ガラス中に空気を送り込み、そ

の圧力により液位を測定する方式

（エアパージ式）による連続的で精

度が高い液位測定

新型液位計（エアパージ式）
（ドイツより技術導入）

改良型
炉内挿入棒

エアパージ式
液位計

バブリング装置
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バブリング装置

New level meter (Air purge type) 
(Technology introduced by Germany) 

Improved type of thruster inside the melter [Vertical thrust]  
(Improvement in the domestic technology) 

Bubbling device 
 (Technology introduced by Germany)

Air purge type 
 Level meter 

Improved type of  
thruster 
 inside the 
furnace Bubbling device

<Improvements in the operation monitor> 
 Consistent and accurate measurement of the level of 
liquid by the method of measuring the liquid level from
the pressure generated due to sending of air inside the 
melted glass (Air purge type) 

 

<Improvement in performance of recovery from the 
state of abnormality> 
 Improvement in recovery performance due to the 
improved type of thruster inside the melter [Vertical 
thrust] which has a more effective penetration and 
discharge capability 

<Suppressing the generation of yellow phase> 
 Improvement in the solubility of the yellow phase 
elements due to the improvement in the fluidity of 
the melted glass 


