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一、「2006年國際核反應器水化學會議」每兩年召開一次，本研討會相當具國際性，內容為核電廠水化學及相關核能技術之運轉經驗與新研發技術之發表，參與者除各國核能電廠水化學深具運轉經驗者外，各國核能技術研發單位與知名之核能技術公司等均參與本次會議，相關內容對於目前國際核能電廠水化學營運趨勢及相關問題的解決有很大的助益。

二、韓國為目前具核能發電潛力國家，現有電廠運轉時程與運轉經驗與本公司核三廠非常接近，本次於參加上述會議後再安排參訪古里電廠(KORI NPP)，透過本次訪問就現場運轉經驗、水化學控制模式、廢棄物營運管理進行資訊交流與學習，也順道瞭解韓國人在核能工業之技術水準與態度，以期提升自我之能力。
本文電子檔已傳至出國報告資訊網（http：//report.gsn.gov.tw）
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一、出國目的
（一）、本次以公差身份赴韓國南部濟州島參加由韓國核能研究所、水力暨核能發電公司、電力研究所共同主辦的「2006年國際核反應器水化學會議」目的在於瞭解目前國際核反應器水化學發展、改善與研發方面的經驗，使促進本國在核能發電之水化學實務上的經驗提升。該研討會為國際性會議，內容為核電廠水化學及相關運轉經驗與新研發技術之發表，參與者除各國核能電廠水化學專家外，各國核能技術研發單位與知名之核能技術公司如EPRI、GE、FRAMATOME ANP、西屋公司、東芝公司、三菱公司、日立公司等均參與本次會議。參與本次會議對於相關資訊的取得並獲取目前先進國家核能電廠水化學運轉經驗與最新資訊，可做為台電核電廠水化學營運最適化技術之回饋，對於未來工作與研究的方向具有相當的幫助。原則上來說在壓水式電廠方面，大家對未來的趨勢與努力的目標皆有相當的共識，如在一次側系統降低輻射劑量與一次側材料防止SCC的問題，二次側部分則是針對蒸汽產生器的保護與二次側材料的FAC問題多有見解。在本次會議過程中並與與會人員充份交換實際運轉經驗與研發成果心得，對於未來可能遭遇問題的解決有很大的助益。

（二）因應本次會議個人發表一篇有關核三廠蒸汽產生器積垢清洗技術（Steam Generator Scale Cleaning Process in Maanshan Power Plant），本技術成功解決核三廠二號機蒸汽產生器之水位晃動問題，於目前水化學技術上具有高度技術性，發表本篇報告對於提升本公司技術形象相當具有正面性。

（三）韓國為目前國際中較具核能發電潛力國家（目前仍積極興建核能機組），多數的核能機組與運轉時程均與本公司核三廠相當類似（80年代商轉的PWR電廠），透過本次赴韓會議後安排參訪與核三廠相近之古里電廠(KORI NPP)，透過本次訪問就水化學控制模式與廢棄物營運管理進行資訊交流與學習。

二、出國過程
95年10月22日           往程及會議報到（高雄→台北→韓國濟州島）。
10月23日~10月26日  於濟州島參加2006年國際核反應器水化學會議，並於會後轉往韓國釜山市。（濟州島→釜山市）
10月27日           參訪古里電廠（釜山市→古里→釜山市）

    10月28日           返程（釜山市→濟州島→台北→高雄）
三、學習心得
（一）、前言：
「國際核反應器水化學會議」為目前國際水化學組織中最具規模，分別在三大洲（亞、歐、美洲）每兩年輪流舉行，參與者除各國核能電廠水化學專家外，各國核能技術研發單位與知名之核能技術公司均積極參與該次會議。職 曾於2002年參加同本次大會，當時在一次側水質控制與輻防管制、二次側水質控制與蒸汽產生器積垢清洗經驗的學習上都吸收不少其他電廠的現場經驗與研發單位的研究成果，也在上次會議結束後在核三廠我們開始發展蒸汽產生器積垢清洗程序與高級胺類（乙醇胺）的添加等，並成功使用於現場，而且符合預期的順利解決問題，這都是提升本身的技術能力的印證，所以在參加本次會議前的確令人期待。
本次會議職 發表一篇有關核三廠積垢清洗程序（Steam Generator Scale Cleaning Process in Mannshan Power Plant），這是一個成功的經驗，目前國際PWR電廠普遍都會遭遇蒸汽產生器淤泥堆積的問題，以國外電廠的經驗而言，大部分都是以機械方法來移除淤泥，然而機械方法也有其盲點所以必須有不同的方式來改進這個維護程序。上一次參加的會議中西屋公司曾發表低濃度化學清洗，本次核三廠相對發表的這一篇論文因為成功解決蒸汽產生汽水位晃動問題所以引起相當多人的興趣。歐洲、美國及日本、韓國都積極與職 討論整個過程的優缺點，原則上核三廠積垢清洗程序是電廠自行研發，雖然藥劑與國外研究結果相當接近，但是過程是經由電廠內部共同努力來完成的，最終是成功的解決問題，所以得到與會人士的肯定，這對提升台電公司的國際形象與技術能力是有正面的助益。
中、日、韓為目前亞洲中較具核能規模之國家，雖然在亞洲部分一般均認為日本電廠營運較佳，透過本次的參訪發現韓國已接近日本的水準，令人感到驚訝（本公司的確仍有成長的空間）。韓國目前仍在積極興建核能電廠，再加上現有韓國電廠其運轉時間與設備組件均類似本廠（核三廠），藉由參訪韓國電廠應有所收穫。國內核能電廠的人員素質與廠區設備在國內一般均認為具高度安全性與保守性，也因為如此培養出一種異於外界的「核安文化」，藉由本次出訪機會職 希望能看看他人的工作環境與工作態度，並學習如何在崗位上為核能安全與績效，追求最大的效益。

（二）、會議沿革
本次2006國際核反應器水化學會議由韓國核研所與電力公司共同舉辦，於10月22日至10月26日間於韓國濟州島國際會議中心舉行，與會人員與論文發表如下表與附件。
	參加國家
	歐洲
	美洲
	日本
	韓國
	中國大陸
	台灣

	人數
	70
	38
	35
	27
	12
	5


本次會議為一傳統的國際性會議，2000年在日本東京、2002年在法國雅維濃、2004年在美國舊金山，今年在韓國濟州島，預定2008年在德國柏林舉行。以論文發表的方向來看，主要的內容大略偏向西方世界的PWR與BWR電廠經驗與相關問題的研究發展，也有一些如蘇聯系統的VVWR及加拿大系統的Candu的運轉經驗，除了電廠經驗外各國家的核能技術工業也展現其實驗室的研發方向。本次會議歐洲與美洲方面電廠與大型企業出席人員約各佔一半，日本與韓國則是電廠與學術單位各半，我國則由兩位工材所先進與兩位清華大學教授以及我個人參與本次會議（每人均發表一篇論文）。比較令我好奇的是中國大陸仍無相關論文發表，參與本次會議人員也都不是電廠相關人員，反而均為外商聘僱人員。
（三）、目前PWR水化學現況

以本次發表論文內容來看PWR電廠儼然為目前國際電廠的主流，原因是歐洲系統以法國為主及德國部分電廠為PWR，故以歐洲為主的研發方向均朝向解決PWR電廠問題為主，另外本次的主辦國-韓國 目前共20個核能機組也以PWR為主，再加上現有國際中興建的電廠（韓國與中國大陸）大部分都是PWR電廠，反觀BWR電廠經驗與研發成果本次均以日本發表為主，故所佔時間較PWR部分縮短很多。目前PWR廠核反應器水化學現況概述如下：

一次側鋅添加經驗：
本次會議發現在一次側方面的論文鋅添加好像是目前共同的趨勢，有很多的電廠都已開始進行。對鋅添加而言目的有二，一為降低一次側材料的劣化現象尤其是鎳基合金與低合金鋼的應力腐蝕破裂現象，實驗室研究顯示在鋅50ppb環境中可以延緩裂縫成長時間或裂縫形成時降低其嚴重性，第二為降低人員劑量，研究顯示添加的鋅在結晶格子中與鈷元素競爭結晶格子位置，所以可以降低鈷濃度，的確實驗室報告指出10~40ppb的鋅添加可以降低Inconel 600與S.S304表面氧化層中的鈷元素約8~10倍。
實際的電廠經驗如下：美國Farley二號機電廠Cycle 10在1994年進行鋅的添加，結果顯示鋅濃度達40ppb時發現燃料表面有沈積物，該薄且黑的氧化層雖然相信對燃料應該沒有影響，但為了進一步的評估該氧化層Cycle 11停止了該計畫，然而在一號機鋅濃度控制在5~10ppb時 則沒有沈積物，其他的電廠也有同樣的現象，新添加的濃度最後訂在1~10ppb而目標值在5ppb。[image: image4.emf]From blowdown
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Fig 1 a: The formula shows the configuration of the two neighbouring hydroxyl groups
which is responsible for the high reducing property of the chemical.



如右圖當鋅開始添加時，可溶與不可溶的Co-58由於金屬表面的競爭，先放出來這個時候CVCS混合床的樹脂就可以開始進行吸附的工作，這對大修時期人員劑量的降低有很大的幫助，在各電廠的經驗都顯示鋅的添加大約可以降低約30~40%的人員劑量。

一次側提升酸鹼值：
德國電廠目前提升一次側酸鹼值至7.4，作為降低腐蝕率之控制，同時部分電廠亦配合鋅添加，如此雙管齊下來達到抑低輻射劑量的目的。部分的電廠為配合長燃料週期也開始使用高豐度硼。
註：本廠已積極提升一次側酸鹼值至7.3且成效不錯，鋅添加是仍在考慮現有燃料棒是否適合，至於高豐度硼酸因牽涉較廣目前仍無此需求。
[image: image6.jpg]Figure 3. Plant B SG WR level measurements



二次側水質控制模式探討：

右圖為美國目前二次側部分水質控制模式之比較，以最近（2005年）整體控制趨勢來看。99％的電廠使用高等胺(advance amines)來調整二次側pH值。逐年減少的比例（縮減至30%）使用離子摩爾比例控制，這種控制方式一般用在二次側水質較差的環境，利用鈉與氯離子間的比例控制以求得一最佳的蒸汽產生器環境（本廠水質狀況良好不適用該控制方法）。二次側環境中使用高濃度的聯胺(>100ppb)長期以來見仁見智，是否高濃度聯胺所對應的較高酸鹼值就足夠抑制二次側的沖蝕反應。就本廠經驗來看這一部份除了有冷凝器樹脂使用時必須強制添加高濃度聯胺外，一般正常的運轉狀況下使用高等胺的作法應較高濃度聯胺為可行。有一些美國的電廠發現在二次側系統中添加一些硼酸有助於抑制已發展形成的蒸汽產生器應力腐蝕破裂(SCC)，不過由趨勢圖看到使用這種方法的電廠已逐漸減少，原因是原有蒸汽產生器應力腐蝕破裂問題的電廠，更嚴重的部分都已經更換蒸汽產生器，目前已沒有應力腐蝕破裂的問題，故相對使用硼酸控制應力腐蝕破裂問題者已大幅降低。
註：本廠已開始使用高等胺來控制FAC問題，也有效達到目的，其他二次側水質控制部分目前尚無需要但可持續收集資料與瞭解各電廠作為。
（四）國外研究方向：

EPRI在水化學的研究

停機水化學：

應該在避免輻射劑量與可能的污染事件下盡量的縮短時間，這一方面的EPRI Guslide lne Rev.6中有詳細的說明。

發展非破壞檢驗方法(NDE)PW SCC現象：
現有資料發現PWSCC可能發生在兩個位置一為SG支撐管板因二次側沈積物壓擠(dented)造成應力集中所造成，另一個原因為SG底板(tube sheet)擴張時殘留應力所造成，目前這兩種PWSCC會因為添加鋅而有緩和的現象，且仍不會對運轉造成困擾，但仍需要持續發展與收集NDE資料並持續追踪。

FAC(Flow Accelerated Corrosion)問題：

EPRI與EDF(法國電力公司)共同合作針對FAC與聯胺間在修正測試環境使更趨近現況下進行測試，早期研究發現當聯胺添加達100~120 ppb時FAC現象最嚴重，然而本次測試發現聯胺濃度的改變(20~140 ppb間)對FAC的影響幾乎都一樣，這個研究將再持續下去並取得更完整的測試紀錄。

鉛引發的SCC：

除了SG內含的銅外，鉛也是造成SG SCC的原因，一般認為鉛含量應該還是來自泵浦的軸承與葉片，對於鉛的來源應嚴格管制來避免鉛的入侵。 

添加PAA抑低Sludge:
值得一提的，EPRI提出一份研究與電廠測試後有一個新的想法，在正常運轉狀況下，使用聚丙烯酸(Polyacrlyic Acid)的添加(~10ppb)於蒸汽產生器內，可以使堆積於蒸汽產生起內部的淤泥懸浮化，如此可以大量提升沖放系統移除淤泥的能力，但同時懸浮的鐵氧化物也出現在蒸汽的騰帶現象，與沖放系統大約接近約1%。

下表顯示添加前、中、後的沖放系統鐵成分濃度，明顯看到添加PAA時沖放系統的不溶解鐵迅速由2.08增加到73.52約32倍。
[image: image7.emf]
飼水鐵的增加說明了蒸汽的騰帶現象，如下表由2.18增至2.91，這一點需要嚴密注意是否會對汽機葉片或其他二次側組件造成更嚴重的Fouling現象。


[image: image1]
結論：PAA的添加明顯增加沖放系統的鐵，當PAA濃度約6ppb時可以提升鐵移除量20~60%，在三個月的添加測試中由沖放系統收集到約65磅的鐵氧化物，這是一個相當大的移除量，明顯證明這是有效的，但是其他材料的相容性評估，與可能引起的水質變化（因熱分解形成的有機酸）都是未來必須考慮的方向，本案EPRI有意將添加PAA抑低Sludge的作法放在最新版的水質控制指引中，這個研究或許是未來的重要研究方向。
 (五)國外特別的研究：
在論文發表中有些電廠有特別問題的解決方式，這些困擾可能未來也會發生在我們周圍，藉由這次機會可以先瞭解或是帶回來做進一步的研究。
二次側注入氧抑低FAC問題：
德國電廠在汽水分離加熱器(MSR)發現雙相流中有明顯的FAC問題，故嘗試在這一部分注入氧使之形成穩定氧化膜來抑低FAC現象，測試結果顯示可有效抑止FAC的問題，同時蒸汽產生器內的沈積物也降低，目視與渦電流檢測也印證汽水分離加熱器部分FAC現象明顯減緩。

註：這是個特別的作法，一般在PWR電廠蒸汽產生器的進水(高壓飼水)通常要求溶氧愈低愈好，那是因為要保護主要設備(蒸汽產生器)，但在這個例子中在MSR添加氧，學理上可形成較穩定的氧化膜來抑制FAC現象，可是卻需很小心的使用，在飼水進入蒸汽產生器前必須再添加大量的聯胺來防止SG的溶氧的上升。

二次側以Morpholine來代替ETA：

ETA做為抑制FAC問題已有多年經驗且大部分也都使用中，法國電廠與烏克蘭電廠合作發現Morpholine來代替ETA在成效上幾乎相同，但在外釋環境及樹脂的使用上較ETA更有優勢。
註：EPRI研究報告曾針對各種高等胺類均有完整的測試紀錄也證實Morpholine與ETA的效果均佳，但均未提及樹脂使用情形與外釋之影響，本報告可以繼續瞭解與研究。
停機階段抑低氣態碘的形成：

在燃料棒有破管情形時氣態碘常造成現場環境的污染，氣態碘很難去除只能等待衰變的降低，這對於停機階段的工作掌握是負面的。德國電廠發現微量的抗壞血酸(Ascorbic acid)能有效與碘分子形成離子碘，再經由樹脂與過濾器可將氣態碘抑低，而殘留的Ascorbic acid則會因為高溫而分解而不會有殘留的後續問題。
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Figure V. PWR Secondary Chemistry Trends



註：95年10月25日核三廠二號機EOC-16大修初期也發生類似事件，當時放射性碘對工作人員造成體外污染，使得大修工作稍有延誤。本篇論文給了我們努力的方向，將來會在實驗是實際測試或許可以解決未來可能的事件。
[image: image9.emf][image: image10.emf]環境法規對於COD與總氮排放之限制：

韓國電廠二次側均已添加ETA，而廢水外釋時對於COD與總氮排放已由於環保法規愈來愈嚴格的要求，而須要進一步的抑減。韓國為因應未來環保法規的要求於是發展一再結合系統使ETA先分解形成CO2與N2後再進行排放。
註：因ETA使用方式不同，目前本廠尚無此顧慮，但可以深入瞭解以備未來之需。

（六）參訪心得：

廢棄物營運與管理：

古里電廠各類廢棄物產量如下表，基本上核三廠目前在廢棄物的抑減上花了很多心血，所以在可燃與不可燃廢棄物的減量方面執行成果不差，然而令人驚訝的古里電廠固化廢棄物只有8桶，個人曾詢問如何做到，KORI現場人員很有自信的說是因為他們對於各廢水來源均以追查的心態來面對並立即解決，這一部分或許我們仍有進步的空間。
               2005年各類廢棄物產生量       單位：55加侖桶

	
	固化廢棄物
	樹脂
	可燃廢棄物
	不可燃廢棄物

	古里電廠一號機
	8
	15
	130
	120

	核三廠（兩部機）
	19
	55
	81
	34


古里電廠也執行反應爐冷卻水泵除污工作(RCP Decom)不過效率較差（10次反應爐冷卻水泵除污經驗僅移除30%的劑量），僅供本廠參考。
用過樹脂（具放射性部分）該廠使用高完整性容器裝填(HIC)，這一部份目前國內僅核研所自行研發中，亦尚未得到原能會的核可使用，不過未來可能是研發重點。本次現場討論後希望能夠得到高完整性容器的技術規範，卻無法得到正面的答覆。
沖放樹脂的使用：

[image: image11.jpg]Table 6
Log Mean Average of Iron in Final Feedwater A, ppb

[Time Period Tns_Fe | SolFe | Toalfe

[Before PAA 2.1 0.24] 2.68)
During PAA 291 043 3.44
latter PAA 1.60| 0.20) 1.86|
|Combined Before/After 1.93] 0.23] 2.3
Ratio (During/Combined) 1.5] 1.9] 1.5)

Table 7
Log Mean Average of Iron in Final Feedwater B, ppb

[Time Period Ins_Fe | Sol_Fe | TotalFe

[Before PAA 241 0.19) 277
During PAA 2.59 0.35) 3.04
lafier PAA 1.78| 0.22) 210
Combined Before/After 2.15) 0.20) 247,

[Ratio (During/Combined) 1.2) 17} 12|




近年各PWR廠均開始添加乙醇胺(ETA)來控制二次側FAC的問題，然而添加ETA衍生的問題最明顯的就是沖放樹脂使用時間的大幅縮短。這一次參訪過程在討論乙醇胺添加前後的水質狀況時，偶然發現古里電廠沖放樹脂的使用狀況如右圖與本廠使用模式有異，應可作為本廠使用上的借鏡。根據計算這種用法也很合理，應可節省部分樹脂的使用量，但是仍建議應先進行評估與測試再實地使用。
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SG水位異動問題：

KORI電廠四號機1986年4月29日開始商轉，蒸汽產生器與二次側水質控制均類似本廠，該廠人員提到該廠四號機SG C台於本年2006年8月有水位晃動問題，目前也知道是因為蒸汽產生器內上支撐管板流徑堵塞之緣故。目前該廠目前是以降水位方式運轉(核三廠以降載運轉)，預定2007年10月燃料末期時來解決此問題，由該廠的水位趨勢明顯看到寬幅水位逐漸上升（如右圖）未來該廠水位異動問題會愈來愈嚴重（本廠已有相關經驗），該廠也已意識到嚴重性目前正積極尋求解決方法。這一次因為本廠發表之積垢清洗程序已有成功經驗，古里電廠人員相當有興趣，除了本廠的積垢清洗程序外，化學清洗也是他們的選項。個人建議核三廠的積垢清洗是有效的，也歡迎該廠到核三廠參觀，但交流細節須要總公司方面進行協商。

韓國與台灣不論是人種、工作態度、生活習慣是非常的相似，難怪是最大的競爭對手，在核能技術方面韓國因為積極推展核能，目前除了積極的參加國際會議與參與各領域的會員國，內部研發單位的組織更令人羨慕，反觀國內核能環境大不如前現有孤運奮戰的感覺，個人身處這個沒辦法改變的大環境中，只能繼續自我成長，再更積極。撇開民族意識不談韓國的技術經驗已超越我們，並且正趕上日本，因為設備與運轉經驗的接近，個人認為韓國更值得我們去接觸。
四、結論與建議

在論文發表會場中，論文當然是重頭戲，在眾多的論文中有一部份是前蘇聯時代設計的電廠，由於未曾涉獵對於其水質控制模式雖類似西方電廠但仍有很多不同，另外一部份則是BWR電廠相關論文，但是最主要的論文仍是在PWR電廠方面，這是參加這次會議的主因，比較其內容的實用性，部分是研究性的題目，仍有大部分是電廠的經驗回饋，這對我們長期以來僅接受美國的資訊有很大的比較空間。在參加人員方面，各核能發電國家均積極參與本次會議。本次中國大陸未發表論文僅參與會議，應該是為未來作準備吧，比較起來台灣僅有6個核能機組，比起先進國家是沒有研究發展的空間，但是工材所陳耀明博士與清華大學葉宗洸博士、林建昌博士在會中都是相當的活躍。台灣以前曾積極參與核能研究與討論，到近期政府政策的改變下，核能電廠開始有除役的壓力，研究與發展已經慢慢變成只有接受資訊的能力而已，不管未來政策如何，積極參考國外資訊，維持穩定與高品質的供電是我們最重要的目標。
此次是本人進公司的第三次因公出國，比較前次的法國與日本，深刻感覺到整個國家對核能發電的重視性，韓國的核能發電為主要的能源，韓國近年來國民所得已超越我國，城市的繁榮度儼然是一開發中國家了。目前在電廠營運方面我們仍具競爭力但成長緩慢，反觀韓國機組設備更新、人員向心力高，蓬勃發展的氣氛一方面令人值得學習，另一方面也令人擔心本國核能工業與世界的脫節。個人整理建議如下：
建議一、積極參加國際性會議

對於台灣的核能工業而言研發還是在追隨外國經驗，本次會議的舉行我個人深感獲益匪淺，當然我們努力與成長的空間仍很大，面對核能界日益受到質疑的同時，我們更應積極的對於促進核能安全的努力的研究發展作努力，國際性的會議是一個吸收資訊的好地方，第一手的資料及各電廠的經驗談，比起由期刊報告來得更詳細與正確。

建議二、積極與審慎的進行技術提昇

在開會的過程中可以收集大量的文獻，依據文獻內容有相當多的作法可作為日後我們控制與處理模式，但是不盡然全都是可用在電廠中，有些技術是實驗室級，並未考量電廠的實際狀況，但大部分發表的文獻如各電廠的經驗或實用於電廠的控制模式，是值得學習的。一般來說，台灣目前的技術仍落後先進國家有斷差距，藉著國際性會議內容，積極與審慎的態度來進行評估與執行，是正確且需要立刻進行的。
建議三、廠房管理與環境規劃

為了機組的延壽計畫，韓國電廠已充分更新設備，雖然有30年運轉經驗的老廠，但環境規劃仍具相當水準，個人覺得比起日本電廠的廠房整潔度，韓國一點也不差，也有一定的水準，這是目前本廠還比不上的地方。乾淨且標示明確的工作場所令人可以放心的投入工作，這對工作的品質是間接的關係但是卻是重要的。

建議四、妥善運用及規劃人力

在參訪過程中認識一些韓國電廠員工，或許是民族性的接近，感覺上他們的工作專業性很高，自信與謙虛是我們學習的地方，如何讓員工對於自己的工作項目認同且感覺自己的重要性，是讓整體工作品質提升的動力，比較其學經歷其實本國工程師與技術員的素質並不比他們差，如果能透過小組合作與交叉討論應該比起單打獨鬥讓人更覺得安心。

建議五、核能的宣導與民眾的懷疑

韓國為目前少數興建核能電廠的國家，古里當地現有4座電廠另有2部電廠正興建中，還有2部電廠規劃中，未來該地就有6~8部機組（相當於整個台灣的核能機組）。現場參訪的感覺就是服務人員非常有禮貌，現場工作人員不論在精神與互動上也都相當有專業態度，強烈令人感受到共同努力的感覺。我相信對內如有強烈凝聚力的話，對外也一定有說服力，在共同的理念下維持品質、加強宣導是讓民眾釋疑最好的方法。
五、附件：2006年國際水化學會議論文標題
	
	
	
	
	

	
	[image: image2.png]International Conference on,
Water Chemistry of
Nuclear Reactor Systems, 2006

INULIVUL TACAVIVUT ) 2LG 19,




	

	
	[image: image3.png]Paper list




	
	

	
	
	Session 1 - Plenary Session
	
	

	
	
	1. Developments in Nuclear Power Plant Water Chemistry
...............Keith Fruzzetti and Christopher J. Wood (EPRI, USA) 

2. Efficient, Sustainable, and Economical Plant Operation
...............Francis Nordmann (EDF, France) 

3. VGB Primary and Secondary Side Water Chemistry Guidelines for PWR Plants
...............H. Neder (E.ON Kernkraftwerk GmbH, Germany), M. J&uoml;rgensen (EnBW Kraftwerke AG, Gremany), D. Wolter
...............(RWE Power AG, Gremany), U. Staudt (VGB PowerTech, Germany), S. Odar and V. Schneider (AREVA NP GmbH,
...............Germany) 

4. The Small Dimensions of Stress Corrosion Cracking - Tight Cracks
...............Roger W. Staehle (Univ. of Minnesota, USA) 

5. Effect of Radiation on the Interface Phenomena in the Evaluation of Electrochemical Corrosion Potential of Stainless Steel
....under the In-Reactor Condition
...............K. Ishigure (Japan Radioisotope Association, Japan), T. Nukii, O. Sawamura and T. Kimura (Saitama Institute of
...............Technology, Japan) 

6. A Review of Corrosion Product Transport on Fuel Cladding Surfaces
...............Chien C. Lin (National Tsing Hua Univ, Taiwan) 

7. Water Chemistry Improvement at First Generation VVER-440 Plants Operating beyond the Operational Design Life
...............V. A. Yurmanov and Yu. P. Korchagin (VNIIAES, Russia), N. N. Davidenko, M. A. Galtseva (Rosenergoatom, Russia) 


	
	

	
	
	Session 2 - PWR Primary Chemistry
	
	

	
	
	1. EDF Zinc Injection: Analysis of Power Reduction Impact on the Chemistry and Radiochemistry Parameters
...............Arancha Tigeras, Gilles Debec, Bernard Jeannin and A. Rocher (EDF, France)

2. Ten Years Zinc Injection for Radiation Field Reduction at the Biblis Power Station
...............Dieter Wolter, Michael Baschnagel, Juergen Haag (RWE Power AG, Germany), Volker Schmeider and
...............Bernhard Stellwag (Framatome ANP GmbH, Germany)
3. Application of Zinc Addition and Elevated, Constant pH Control to a 24-Month Fuel Cycle at Three Mile Island Unit 1
...............John A. Wilson, David Morey (Exelon Nuclear Corp., USA), R. P. (Bob) Walton (AmerGen Energy Co. LLC, USA),
...............William E. (Bill) Allmon, Brian G. Lockamon and John M. Riddle (AREVA NP Inc., USA)

4. Effect of Zinc Injection on the SCC Crack Growth of Alloy 600 in Water at 360°C
...............W. Y. Maeng, Y. S. Cho and U. C. Kim (KAERI, Korea)

5. Use of Primary Water Chemistry in PWRs to Mitigate PWSCC in Ni-Base Alloys
...............Peter L. Andresen (GE Global Research, USA), John A. Wilson (Exelon Corp., USA) and Kawaljit S. Ahluwalia
...............(EPRI, USA)

6. Boric Acid Corrosion of Reactor Pressure Vessel Steel Caused by an Impinging Jet of Simulated PWR Coolant
...............J. Pongpuak, D. Lister, W.Cook (Univ. of New Brunswick, Canada), J. Hickling and K. Ahuluwalia (EPRI, USA)

7. The Effect of Hydrogen and Li⁄B Concentration on the Stress Corrosion Cracking of Alloy 600 in Simulated PWR Primary
....Water at 330°C
...............Deok Hyun Lee, Myung Sik Choi and Uh Chul Kim (KAERI, Korea)

8. Development of In-situ Raman Spectroscopy and Crack Growth Rate Test System in Primary PWR Environment
...............Seung Ki Lee, Chi Bum Bahn and Il Soon Hwang (Seoul National Univ., Korea)

9. Chemical Degassing on EDF units - Feed Back Experience and Method
...............F. Bardet, J-L. Bretelle, N. Perdrigé (EDF, France), F. Dacquait (CEA, France)

10. 27 Cycles of Primary Water Chemisrty at Gösgen Nuclear Power Plant
...............Hans Walter Rich, Marcel Lips and Guido Meier (Kernkraftwerk Gösgen-Däniken AG, Switzerland)

11. Investigations on Transport Processes in Primary Circuit of PWRs by In-Situ Gamma-Spectrometry
...............P. Raics, J. Szabé, T. Sztaricskai, A. Demény and F. Cserpák
...............(Univ. of Debrecen and Quantechnologies Co., Hungary), J. C. Széles and S. Scheiner
...............(Quantechnologies Co., Hungary), P. Tilky, T. Pintér and J. Schunk (Paks NPP, Hungary)

12. Impact of the Surface State of Steam Generator Tubes on the Release of Corrosion Products in Pressurized Water Reactors
...............F. Carrette, F. Cattant, L. Legras, F. Bardet, M. Merrer and L. Guinard (EDF, France)

13. Optimization of Chemistry Control in the Primary Heat Transport System of CANDU Reactors
...............C. R. Stuart (AECL, Canada), V. Reid (Point Lepreau Generating Station, Canada) and C. W. Turner (AECL, Canada)

14. Long Term Studies of In-Reactor Corrosion and Deuterium Uptake in Zr-2.5Nb Pressure Tube Materials
...............A. John Elliot, Ian J. Muir and Alan Shaddick (CRNL, Canada)

15. Hot Conditioning of Primary Heat Transport (PHT) Systems of Pressurized Heavy Water Reactors (PHWR)
....- Indian Experience & Chemistry Perspectives
...............H. Bose, G. C. Shah, A. K. Sriraman and H. R. Bhat (BARC, India)

16. Experiences of Re-Starts of Paks NPP Unit 2 Following the Serious Incident in 2003
...............J. Schunk, T. Pintér and G. Patek (Paks NPP, Hungary)

17. Low primary system contamination levels in some French PWRs
...............F. Dacquait (CEA, France), L. Guinard, F. Bardet, J. L. Bretelle and A. Rocher (EDF, France)


	
	

	
	
	Session 3 - BWR Water Chemistry - Corrosion Effects
	
	

	
	
	1. VGB Water Chemistry Guideline for BWR Plants: Principles and Recommended Goals
...............Matthias Roszkamp, Norbert Albrecht (Vattenvall Europe Nuclear Energy, Germany), Ulf Ilg (EnBW Kraftwerke AG,
...............Germany), Harry Neder (E.ON Kernkraftwerk GmbH, Germany), Uve Reitzner (AREVA NP GmbH, Germany),
...............Bernd Riedmüller (Kernkraftwerk Gundremmingen GmbH, Germany) and Dittmar Rutschow (VGB PowerTech,
...............Germany)

2. Study on New Water Chemistry Scheme for Firm SCC Mitigation in BWRs
....- Hydrazine and Hydrogen Co-injection into Reactor Water -
...............Hideki Takiguchi, Eiichi Kadoi (The Japan Atomic Power Co., Japan), Yoichi Wada, Motohiro Aizawa and
...............Motomasa Fuse (Hitachi Ltd., Japan), and Keiichi Otoha (The Japan Atomic Power Co., Japan)

3. Dielectric Coating for Life Extension of BWR Components
...............Young-Jin Kim (GE Global Research Center, USA), Catherine P. Dulka, James Burner, Dave W. Sandusky and
...............Mark L. Lenz (GE Energy - Nuclear, USA)

4. Results of In-pile SCC Growth Tests in High Temperature Water at JMTR
...............Takashi Tsukada, Yoshiyuki Kaji, Hirokazu Ugachi (JAEA, Japan), Nobuaki Nagata, Koji Dozaki and
...............Hideki Takiguchi (JAPC, Japan)

5. Effect of Grain Boundary Carbide on IGSCC Propagation of Stainless Steel under Deaerated and Hydrogenated
....High-Temperature Water Conditions
...............Takuyo Yamada, Takumi Terachi and Koji Arioka (Institute of Nuclear Safety System, Inc., Japan)

6. Reaction of Hydrazine with Oxygen with or without Gamma Irradiation in High-Temperature Water
...............Kazushige Ishida, Yoichi Wada, Masahiko Tachibana, Motohiro Aizawa and Motomasa Fuse (Hitachi, Ltd., Japan),
...............Eiichi Kadoi and Hideki Takiguchi (The Japan Atomic Power Company, Japan)

7. Development of SCC Mitigation Method in BWR Plant by TiO2 Technique
...............Junichi Suzuki, Kenro Takamori, Akihiro Miyazaki, Yoshiaki Ishii and Shunichi Suzuki (TEPCO, Japan),
...............Masato Okamura, Tetsuo Osato, Nagayoshi Ichikawa, Hidehiro Urata, Tadasu Yotsuyanagi and
...............Junichi Takagi (Toshiba Corporation, Japan)

8. Corrosion Mitigation of BWR Structural Materials by the Photoelectric Method with TiO2
...............Masato Okamura, Tetsuo Osato, Nagayoshi Ichikawa, Tadasu Yotsuyanagi, Junichi Takagi (Toshiba Corp., Japan),
...............Kenro Takamori, Junichi Suzuki and Shunichi Suzuki (TEPCO, Japan)

9. The Impact of Various Treating Parameters on the Electrochemical Behavior of Oxygen on ZrO2 Treated Type 304 Stainless
....Steels in High Temperature Water
...............Tsung-Kuang Yeh, Bai-Yang Wang, Yuan-Chin Chien, and Chuen-Horng Tsai (National Tsing-Hua Univ., Taiwan)

10. The On-Line NobleChem™ Application Experience in an Operating BWR
...............S. Hettiarachchi and T. P. Diaz (GE Energy, USA)

11. Properties of Oxide Films on Stainless Steel Exposed to Hydrogen Peroxide and Oxygen in High Temperature Water
...............Shunsuke Uchida, Tomonori Satoh, Takashi Tsukada (JAEA, Japan), Yoshiyuki Satoh, Takahiro Miyazawa
...............(Tohoku Univ., Japan), Takumi Terachi (Inst. of Nuclear Safety System, Inc., Japan), Yoichi Wada and
...............Hideyuki Hosokawa (Hitachi, Ltd., Japan)


	
	

	
	
	Session 4 - BWR Water Chemistry - Radiation Fields
	
	

	
	
	1. Radiation Field Trends as Related to Chemistry in United States BWRs
...............R. L. Cowan and D. Hussey (EPRI, USA)

2. BWR Water Chemistry Data Survey of European BWR Plants
...............Bernhard Stellwag (AREVA NP GmbH, Germany), Johan Lejon (Oskarshamn NPP, Sweden)

3. Application of T-OZON Process to a Reactor Pressure Vessel and its Internals Decontamination
...............Nagayoshi Ichikawa, Masami Enda, Toshihiro Yoshii, Takeshi Kanasaki, Masayuki Kaneda and
...............Kenji Yamazaki (Toshiba Corp., Japan)

4. Loop Radiolysis during NWC, HWC and Radiation Conditions Changes
...............J. Kysela, R. Vsolák, Z. Lahodová (NRI Rez plc, Czech), V. Linke and J. Moucha (VSCHT, Czech)

5. Minimizing Volatile Iodine Species Formation in Light Water Reactors during Shut Down Operation
...............Wilfried Rüehle, Werner Seider, Andreas Speck (EnBW Kraftwerke AG, Germany), Bernhard Stellwag
...............(AREVA NP GmBH, Gremany) and Harry Neder (E.ON Kernkraft GmBH, Gremany)


	
	

	
	
	Session 5 - PWR Secondary Chemistry
	
	

	
	
	1. PWR Chemistry: Industry Research
...............Keith Fruzzetti (EPRI, USA)

2. Secondary System Oxide and Lead Study at Comanche Peak
...............Jim Stevens, Robert Theimer (Comanche Peak Station, USA), Seifollah Nasrazadani and Haritha Namduri
...............(Univ. of North Texas)

3. Experiments on a Lead Induced Stress Corrosion Cracking of SG Tubing Materials at a High Temperature
...............Kyung Mo Kim, Eun Hee Lee and Uh Chul Kim (KAERI, Korea)

4. Transgranular SCC of SG Tubings in Alkaline Water Containing Lead at High Temperature
...............Seong Sik Hwang, Yon Soo Lim, Hong Pyo Kim, Joung Soo Kim (KAERI, Korea) and Larry Thomas
...............(Pacific Northwest Lab., USA)

5. Cleanliness Criteria to Improve Steam Generator Performance
...............S. Odar, V. Schneider, T. Schwarz and R. Bouecke (AREVA NP GmbH, Germany)

6. FRAMATOME High Temperature Steam Generator Chemical Cleaning Process, a Comparison of Implementation and Results of
....the Applications at NPP Neckarwestheim-1 (Germany) and NPP Borssele (Netherlands)
...............G. Bayer (EnBW Kernkraftwerk, Germany), C. I. Schreijenberg (N.Y. EPZ, Netherlands), S. Odar, U. Hollwedel and
...............F. Roumiguiere (AREVA NP GmbH, Germany)

7. Strategic Managements of Secondary Chemistry and Tube Scale for Enhancing Boiling Heat Transfer of Steam Generators
...............M. H. Hu (Westinghouse Electric Co., USA)

8. Direct Observation of Impurity Concentration Behavior in a Heated Crevice
...............Yaw-Ming Chen (Industrial Technology Research Institute, Taiwan)

9. Dispersant Trial at McGuire Unit 2 for Mitigation of Steam Generator Deposit Fouling
...............D. Rochester, P. Hull, J. Nolin, T. Henrickson, L. Wilson (Duke Power Co., USA), K. Frezzetti (EPRI, USA), M. Kreider
...............(Dominion Engineering Inc.), A. Miller (Pedro Point Technology Inc., USA), P. King
...............(Babcock & Wilcox Canada, Canada) and J. Jevec (Babcock & Wilcox Research Center, USA)

10. The Application of High pH Operation to the Secondary Water Chemistry at Takahama-1
...............Masaaki Tsukamoto, Hideya Ikoma, Hiroshi Akamine (The Kansai Electric Power Co., Japan) and Takashi Nakamura
...............(Nuclear Engineering, Ltd., Japan)

11. Stress Corrosion Cracking of Hydraulic Expanded Tube to Tubesheet Joints in Steam Generators
...............Chang-Sig Kong and Sang-Chul Lee (Doosan Heavy Industries & Construction Co., Ltd., Korea)

12. PWR Chemistry Performance Monitoring and Assessment
...............Samuel S. Choi and Cara Libby (EPRI Solution, USA)

13. Countermeasures Against the Adverse Effects of Iron Transport on the Operation of High Temperature Once-Through
.....Nuclear Power Plant Boilers
...............G. Cook, G. P. Quirk, A. Rudge and I. S. Woolsey (British Energy, UK)

14. Morpholine Secondary Water Chemistry in Ukrainian and French Units
...............I. Dobrovolska, A. Arkhypenko (Energoatom, Ukraine), Francis Nordmann (EdF, France)

15. Criteria for Optimal Secondary Water Treatment at VVER Plants
...............M. A. Galtseva, N. N. Davidenko (Rosenergoatom, Russia), F. Nordmann (EDF, France) and V. A. Yurmanov
...............(VNIIAES, Russia)


	
	

	
	
	Session 6 - Chemistry and Corrosion Issues
	
	

	
	
	1. EDF Investigations on the Evolution of Secondary Water Conditioning to Minimize FAC Fouling and Environmental Issues
...............Maria Alves-Vieira, Jean-Luc Bretelle, Hubert Fourcroy and Didier Molé (EDF, France)

2. Oxygen Injection in the Secondary Side of German PWRs to Counteract Flow Accelerated Corrosion, Up-date of
....Field Experience
...............W. Ruehle, M. Bolz (EnBW Kraftwerke AG, Germany), H. Neder (E.ON Kernkraftwerk GmbH, Germany), G. Holz
...............(RWE Power, Germany) and V. Schneider (AREVA NP GmbH, Germany)

3. Experiences in Mitigating Iron Transport at San Onofre Nuclear Generating Station Units 2 and 3
...............Oscar Flores, Regis Schmerheim (Southern California Edison, USA) and Douglas Casar (JLS Engineering, USA)

4. Mitigation of Flow Accelerated Corrosion in LWR Water Condition
....- Japan-Canada Collaboration Studies on FAC -
...............Eiichi Kadoi, Hideki Takiguchi, Keiichi Otoha (The Japan Atomic Power Co., Japan), Kazutoshi Fujiwara
...............(Central Researxh Institute of Electric Power Industry, Japan), Andrew Feicht, William G. Cook,
...............Derek H. Lister (Univ. of New Burnswick, Canada) and Shunsuke Uchida (Japan Atomic Energy Agency, Japan)

5. Simulated Loop Test of Piping Thinning Monitor
...............Yaw-Ming Chen (Industrial Technology Research Institute, Taiwan)

6. Design of Experimental Facilities for Evaluating the Propensity of Materials to Undergo Flow Accelerated Corrosion
...............P. Madasamy, H Subramanian, T. V. K. Mohan, S. Velmurugan (BARC, India), E. Natarajan (Anna Univ., India) and
...............S. V. Narasimhan (BARC, India)

7. Using a High-Gradient Magnetic Filter for Removing Corrosion Product from the Coolant
...............B. A. Gusev, A. A. Efimov, D. A. Kirpikov, V. M. Krasnoperov and E. M. Philippov (NITI, Russia)

8. Silica Released from Filters used in EDF PWR NPP : Theoritical Study and Pilot Study
...............Stéphane Trévin, Géraldine Bellue and Martial Berger (EDF, France)

9. Effect of Oxide Film on ECT Detectability of Surface IGSCC in Laboratory-Degraded Alloy 600 Steam Generator tubing
...............Tae Hyun Lee, Hyo On Nam, Il Soon Hwang (Seoul National Univ., Korea), Hong Deok Kim (KEPRI, Korea) and
...............Jang Yul Park (Argonne National laboratory, USA)

10. Condensate Polishing Impact on BWR Water Chemistry
...............Phung Tran (EPRI, USA), Joseph Giannelli and Mary Jarvis (Finetech, Inc., USA)

11. Stability of Chromium Oxide Film Formed by Metal Organic Chemical Vapor Deposition under
.....Super Critical Pressure Water Conditions
...............Kazutoshi Fujiwara, Keiji Watanabe and Masafumi Domae
...............(Central Research Institute of Electric Power Industry, Japan) and Yosuke Katsumura (Univ. of Tokyo, Japan)


	
	

	
	
	Session 7 - The Influence of Water Chemistry on Fuel Performance
	
	

	
	
	1. The Chemistry of Fuel Crud Deposits and Its Effect on AOA in PWR Plants
...............Jim Henshaw, John C. McGuire, Howard E, Sims (BNFL, USA), Ann Tuson, Shirley Dickinson (AEA Technology, USA)
...............and Jeff Deshon (EPRI, USA)

2. AOA fuel crud: a theoretical approach
...............Björn Beverskog (Forsmarks Kraftgrupp, Sweden)

3. Crud Metamorphosis at the Callaway Plant
...............W. A. Byers (Westinghouse Electric, USA), J. Deshon (EPRI, USA), G. P. Gray, J. F. Small and J. B. Mcinvale
...............(AMEREN-UE, USA)

4. PWR Fuel Performance and Zinc Injection
...............Hans-Juergen Sell (AREVA NP GmbH, Germany), Ulrich Staudt (VGB Power Tech, Germany) and Bernhard Stellwag
...............(AREVA NP GmbH, Germany)

5. ZIRLO™ Clad Fuel Performance in Zinc Environments at High Duty Plants - an Update
...............Jayashri N. Iyer, E. F. Pulver and D. Mitchell (Westinghouse Electric Co., USA), J. McInvale
...............(Callaway Nuclear Power Station, USA), K. G. Turnage (Southern Nuclear Operating Co., USA),
...............J. Deshon (EPRI, USA)

6. Nickel Ferrite Deposition onto Heated Zircaloy-4 Surfaces in High-Temperature Water with Subcooled Boiling ; Preliminary
...............Study of the Effects of pH and Zinc Addition
...............P. Srisukvatananan and D. H. Lister (Univ. of New Burnswick, Canada)

7. Ultrasonic Fuel Cleaning in PWRs and BWRs
...............J. Deshon, K. Edsinger, P. Frattini, D. Hussey and C.J. Wood (EPRI, USA)


	
	

	
	
	Poster Session 1 - PWR
	
	

	
	
	1. Elevated RCS pH Program at Comanche Peak
...............Jim Stevens, Deborah Farnsworth, John Bosma (Comanche Peak Steam Electric Station, USA) and Jeff Deshon
...............(EPRI, USA)

2. Corrosion Product Monitoring during the Seventh Refuelling Outage at Sizewell B
...............J. C. Bates, G. A. Lancaster, M. Scrancher and K. Garbett (British Energy, UK)

3. Study on Corrosion of Monel-400 lined Calandria Support Rods of a PHWR in Nitric acid Medium
...............H. Subramanian, V. S. Sathyaseelan, Santanu Bera, S. Rangarajan (BARC Facilities, India), K. S. Krishna Rao,
...............S. Velmurugan and S. V. Narasimhan (Madras Atomic Power Station, India)

4. Activity Transport in CANDU® Reactor Systems - An Overview of Current Understanding
...............D. A. Guzonas (AECL, Canada)

5. Safety Regulation of Water Chemistry at Russian Nuclear Power Plants
...............L. G. Denisova, R. B. Sharafutdinov (SEC NRS, Russia) and V. A. Yurmanov (VNII AES, Russia)

6. Primary Water Chemistry of VVER Reactors: Comparison of Loop Experiments with Hydrogen, Ammonia and Zinc
...............V. Svarc, K. Splíchal, J. Kysela, K. Andrová (NRI Rezplc, Czech), V. Hanus (CEZ-ETE, NPP Temelin, Czech),
...............I. Petrecký (CEZ-ETE, NPP Dukovany, Czech), P. Marcinský (ENEL-SE, NPP Mochovce, Slovak) and I. Smiesko
...............(ENEL-SE, NPP Jaslovské Bohunice, Slovak)

7. In situ ACP Deposit Measurements in the CIRENE out-of-pile Loop
...............Vincent Blet, Marianne Girard, Gérald Fritz, Stéphane Bantiche, Nicole Galliano (CEA, France), Etienne Décossin and
...............Luc Guinard (EDF, France)

8. Modeling PWR Reactor Coolant Hydrogen During Plant Shutdown
...............Dave Morey (Exelon Nuclear, USA), R. P. Walton (AmerGen Energy Company, LLC., USA), William E. Allmon,
...............Brian G. Lockamon and John M. Riddle (AREVA NP Inc., USA)

9. Evaluation of steam generator lancing experience of Ulchin 5
...............Yong Joon Pee and Chan-Suk Moon (KHNP, Korea)

10. Recent Experience about the Influence of Primary Coolant and Shutdown Chemistry on Cobalt Activity at Beznau NPP
...............I. Mailand and H. Venz (NOK NPP Beznau, Switzerland)

11. Operational Experience with Zinc Injection at Angra 2
...............Bernhard Stellwag (AREVA NP GmbH, Germany), Milton Ruebenich, Magno de Oliveira, Maurílio Menezes,
...............Aylton Rodrigues, Miguel de Souza Pinto (Eletronuclear, Brazil), Volker Schneider (AREVA NP GmbH, Germany) and
...............Ulrich Staudt (VGB PowerTech, Germany)

12. Full System Decontamination (FSD) for Decommissioning of NPP Stade
...............Karl Seidelmann (E.ON Kernkraft - Kernkraftwerk Stade, Germany) and Christoph Stiepani
...............(AREVA NP GmbH, Germany)

13. Study on Low Cycle Fatigue Behavior of Type 316 Stainless Steel in a 310°C Water Environment
...............Byoung Koo Kim (Doosan Heavy Industries & Construction, Korea), Hyunchul Cho, In Sup Kim, Chang Heui Jang
...............(KAIST, Korea), Byong Sup Kim and Seong Cheol Byeon (KHNP, Korea)

14. PWR to EPR : Evolutionary Chemistry for the New French Nuclear Power Plants Design and Operation at Flamanville 3.
...............M. Berger (EDF, France), C. Brun and M-H. Clinard (Framatome-ANP-SAS, France)

15. Review on contamination and programs in progress in French PWRs
...............L. Guinard, E. Moleiro, F. Cattant, F. Bardet, J. L. Bretelle, A. Rocher and B. Jeannin (EDF, France)

16. Improvements on Boron Control by Introducing an Electrochemical Ion Exchange (EIX) Process to Separate Boron and
.....Lithium from Reactor Coolant at PWR
...............Bernt Bengtsson (Ringhals AB, Sweden) and Anna Velin (Vattenfall Utveckling AB, Sweden)

17. Studies On The Possibility Of removal of Gadolinium from solution At pH < 5.5 By Impurities Present In Water
...............Padma S. K, K. Shivakamy, A. L. Rufus, Vinit K. Mittal, Santanu Bera, S. Velmurugan and S. V. Narasimhan
...............(BARC, India)

18. Effect of Nitrate Ions on the Dissolution of Stellite Particles in Permanganate media
...............Veena Subramanian, Sinu Chandran, P. Chandramohan, M. P. Srinivasan, S. Rangarajan and S. Velmurugan
...............(BARC, India)

19. Magnetite film coating on carbon steel - effect of minor additions and autoclave materials
...............P. R. Singh, K. B. Gaonkar and B. P. Sharma (Bhabha Atomic Research Centre, India)

20. Radiolytic Water Splitting and Hydrogen Generation from Nuclear Power Reactor
...............A. G. Kumbhar, A. D. Belapurkar, G. Venkateswaran, D. B. Naik and K. Kishore (BARC, India)

21. Dissolved Gas Measurements of the Cooling Ponds of Paks Nuclear Power Plant, Hungary
...............M. Molnár, L. Palcsu, Z. Major, É. Svingor (Institute of Nuclear Research of the HAS, Hungary), M. Veres
...............(Isotoptech Co. Ltd., Hungary), T. Pint&eacuter and P. Tilky (Paks Nuclear Power Plant Co. Ltd., Hungary)

22. Decontamination Tests of the New NHN Decontamination Solution as a Candidate for Replacement of
.....the old CITROX Composition at VVER 440 Type Reactors in Slovakia
...............Dusan Majersky, Milan Solcanyi (AllDeco, Slovakia) and Ivan Smiesko (NPP Jaslovske Bohunice, Slovakia)

23. Inner Surfaces Investigations of Steam Generator Tubes at Older VVER-440 Plant prior to and after
.....Chemical Decontaminations
...............V. A. Yurmanov, M. B. Bakirov, S. M. Kleschuk, S. V. Chubarov (VNIIAES, Russia),
...............I. O. Leipunsky, N.G.Berezkina and P.A.Pshechenkov (INEP, Russia)

24. Characterization of Colloidal Species in PWR Environment
...............M. Barale, F. Carrette, H. Catalette and L. Guinard (EDF, France), M. Fédoroff and G. Cote (ENSCP, France)

25. Fast Reduction of Iodine Species to Iodide
.....- A Novel Approach for Effective Iodine Retention in Aqueous Solutions -
...............S. Guentay, H. Bruchertseifer, R. Cripps and B. Jaeckel (Paul Scherrer Institute, Switzerland)

26. Fissile Material Contamination Behavior in PWR Primary Circuit
...............J. B. Genin, J. Lamontagne, E. Excoffier (CEA-DEN Cadarache, France), T. Tribollet
...............(EDF-SEPTEN Villeurbanne, France), C. Dinse (EDF-CEIDRE Saint-Denis, France) and G. Heisbourg
...............(AJILON ENGINEERING, France)

27. Statistical Process Control (SPC) for Laboratory Instruments
...............Daniel E. Meils (Scientech, USA) and Yoshio Sato (Marubeni Utility Services, Ltd., Japan)

28. Chemistry of Uranium Compounds in Boric Acid Solutions, Sorption on Stainless Steel and Zirconium-Niobium Surfaces
...............Noémi M. Nagy and József Kónya (Univ. of Debrecen, Hungary), Kálman Varga (Univ. of Veszprem, Hungary),
...............Tamás Pintér and János Schunk (Paks NPP Ltd., Hungary)

29. Evaluation of High-Temperature Filtration of Primary Coolant at NPP with VVER-1000 Reactor
...............B. A. Gusev, A. A. Efimov, V. M. Krasnoperov and E. M. Philippov (NITI, Russia)

30. Operation Experience on Deuterium Recovery System in PHWR
...............In Hyoung Rhee, Hyun Kyoung Ahn and Hyun Jun Jeong (Soonchunhyang Univ., Korea)

31. Withdrawn

32. Electrochemical Investigation of Corrosion Inhibition of Carbon Steel(CS) in Fresh Water at Different Conditions
...............M.S. Eswaran, S. Rangarajan and S.V. Narasimhan (BARC, India)

33. Preparation and Cu Ion Complexation Study of New Composites Consisting of Carbonaceous Materials and
...............Chelating Ploymers
...............Yongju Jung, Jong-Yun Kim, Jei-Won Yeon and Won-Ho Kim (KAERI, Korea)

34. Cu Ion Complexation Properties of New Composites Containing Mesoporous Carbons and Complexation Polymers
...............Jong-Yun Kim, Yongju Jung, Jei-Won Yeon and Won-Ho Kim (KAERI, Korea)

35. The Ni/NiO equilibrium-hydrogen concentration measurement result aiming at radiation exposure reduction
...............Tatsushi Yamamura and Tatsuyuki Ashitani (Kyushu Electric Power Co.,INC.), Kazuo Kasahara and
...............Noritaka Kogawa (Nuclear Development Corporation), Ryuji Umehara (Mitsubishi Heavy Industiries, Ltd., Japan)


	
	

	
	
	Poster Session 2 - PWR, BWR and Others
	
	

	
	
	1. ECP Decrease of Ceramic Coated Stainless Steel by Radiation Induced Surface Activation
...............M. Miyano, S. Ono, M. Hishida (Institute of Research and Innovation, Japan), D. T. Yasunaga, K. Fujisawa
...............(Kobe Steel, Ltd., Japan) and T. Takamasa(Tokyo University of Marine Science and Technology)

2. Effects of Hydrogen Peroxide and Oxygen on Polarization Curves of Stainless Steel in High Temperature Pure Water
...............Tomonori Satoh, Shunsuke Uchida, Takashi Tsukada (JAEA, Japan), Yusuke Morishima, Takahiro Miyazawa and
...............Yoshiyuki Satoh (Tohoku Univ., Japan)

3. Radiochemical Analysis in Fuel Integrity Evaluation
...............Chien. C. Lin, J. H. Chao (National Tsing Hua Univ., Taiwan), S. C. Shen, J. H. Lu, W. C. Liu, C. S. Chung and
...............Robin Wu (Kuosheng Nuclear Power Station, Taiwan)

4. Deposition of Fission Products and Uranium, Released from a Non-Nuclear Incident, on the Surfaces of Fuel Elements and
....Structural Materials
...............A. Somogyi, M. Kunstár, Zs.Kerner,R.Répánszki, R. Schiller, G. Nagy
...............(KFKI Atomic Energy Research Institute, Hungary), G. Patek and T. Pintér
...............(Paks Nuclear Power Plant Co. Ltd., Hungary)

5. Electrochemical Preparation of V(II) formate: Optimization of Process Parameters
...............V. S. Tripathi, B. K. Gokhale and G. Venkateswaran (BARC, India)

6. Steam Generator Scale Cleaning Process in Mannshan Power Plant
...............Ming-Kuen Chiang (TPC MNPS, Taiwan) and Meng-Jen Chen (TPC MNPS, Taiwan)

7. Problems and Potential of Water Chemistry Monitoring, Control and Diagnostic Computer Systems of NPP with
....Water-Moderated Power Reactors
...............Yu. A. Ivanov, L. A. Milovskaya and V. R. Chaykin (NIAEP, Russia)

8. Development of the Adviser Code for the Management of Steam Generators Tubes Lifetime at VVER Plants
...............V. I. Baranenko, T. E. Shchederkina, V. A. Yurmanov (VNIIAES, Russia), K. A. Kornienko, A. A. Berezanin
...............(Rosenergoatom, Russia), O. A. Belyakov (EREC, Russia), A. V. Kumov and A. S. Prokopenko
...............(Energomashproject, Russia)

9. Primary Water Regime in NPP Paks
...............János Ösz (Budapest Univ. of Technology and Economics, Hungary) and Tamás Salamon
...............(Univ. of Veszprém, Hungary)

10. Design and Installation of an Autoclave Recirculation Loop for IASCC Studies
...............P. Bossis, F. Gomez, J. P. Gozlan, M. Tupin and P. Plantevin (CEA, France)

11. Measured and Calculated Thickness Data Analysis Issued from Secondary Lines in EDF PWR NPPs Damaged by
...............Flow Accelerated Corrosion (FAC) Using BRT-CICERO™ Software
...............Stéphane Trévin, Emmanuel Ardillon, Mathieu Persoz and Jean Baptiste Bouvier (EDF, France)

12. Resistance of SA-106 Carbon Steel containing >0.30 wt% Cr to Flow Accelerated Corrosion Under CANDU Reactor Outlet
.....Feeder Pipe Conditions
...............Z. H. Walker, A. J. Elliot and D. S. Mancey (AECL, Canada) and B. Rankin (Point Lepreau G.S., Canada)

13. Effects of Material Factors in Corrosion Fatigue Behavior of Reactor Pressure Vessel Steels in
.....High Temperature Pressurized Water
...............Xinqiang Wu, Enhou Han, Wei Ke (Chinese Academy of Sciences, China) and Yasuyuki Katada
...............(National Institute for Materials Science, Japan)

14. The Application of Underwater Plasma Technology in Organic Material Containing Wastewater Treatment
...............Péter Komáromy, Antal Krójer, Ivett Pataki, József Kreisz, István Schremmer (G. I. C. Ltd., Hungary), Péter Tilky,
...............János Schunk, Tamás Pintér (Paks Nuclear Power Plant Co. Ltd., Hungary), Choi Gwi Sun, Kim Jong Muk and
...............Nam Young Eim (Adam's Clean Technology, Research and Development Co., Korea)

15. Development of High-temperature Purification System of Reactor Water in BWR
...............Shinobu Moniwa, Shuji Seki, Hidechika Nagayama and Takeshi Kanasaki (Toshiba Corp., Japan)

16. Electrochemical Treatment of Ammonia Contaminated Waste Water with Diamond Electrodes
...............Michael Bolz, Wilfried Rühle, Timo Kohl (EnBW Kraftwerke AG, Germany) and P. Fryda (CONDIAS GmbH, Germany)

17. EDF Investigations for Preventing Scale into Cooling Tower Circuit : Alternative or Advanced Process
...............Hélène Troncin, Claire Coatanéa, Stéphane Trévin, Guillaume Hoppstadter, José Roda, Isabelle Marier,
...............Jacques Roy and Didier Vermeeren (EDF. France)

18. Automation and Quality Assurance of Analytical Systems in Power Cycles
...............Lukas Staub (Asia-Pacific of SWAN Analytical Instruments, Switzerland)

19. Photocatalytic Reduction of Cr(VI) Present in Water and Wastewater with Modified and Unmodified Nano Size Titania Using
.....Formic Acid as Hole Scavenger
...............S. Rengaraj, Jei-Won Yeon, Yongju Jung and Won-Ho Kim (KAERI, Korea)

20. Effects of Reaction Temperature and Time on Formation of Nickel Ferrite in Simulated Reactor Condition
...............Kwang-Soon Choi, Jei-Won Yeon, Yang-Soon Park, Si-Nae Kim, Jong-Goo Kim and Won-Ho Kim (KAERI, Korea)

21. Development of an On-line Corrosion Product Monitoring System by Laser Induced Breakdown Detection
...............Jeon-Soo Moon, Kwang-Kyu Park and Seok-Won Yoon (KEPRI, Korea)

22. Advanced Chemical Treatment of Steel Components of Power Plant Systems
...............V. V. Prozorov, V. M. Lipkansky (VNIPIET, Russia), Yu. I. Slepokon (Kursk NPP, Russia), V. A. Yurmanov
...............(VNIIAES, Russia) and V. A. Doilnitsyn (State Institute of Technology, Russia)

23. Improvement of Cleaning Method for Condensate Demineralizer Resin
...............Ayumi Abe (Japan Atomic Power Co., Japan)

24. Recent Experiences in ZIRLO™ Clad Fuel Performance in Constant Elevated pH and Elevated Lithium (Li) Environments
...............Jayashri N. Iyer, E. F. Pulver, J. A. Nilsson, K.R. McAtee and D. Mitchell (Westinghouse Electric Co., USA)

25. Confirmation of Li2B4O7 Presence in Fuel CRUD Formed under Simulated PWR Water Chemistey Conditions
...............N. Doncel (ENUSA Industrias Avanzadas, Spain), J. Chen (Studsvik Nuclear AB, Sweden) and H. Bergqvist
...............(Royal Institute of Technology, Sweden)

26. Demonstration of the PWR AOA in the Halden Reactor
...............Peter Bennett, Björn Beverskog and Roar Suther (OECD Halden Reactor Project)

27. Improvement of Fuel Failure Assessment based on Radiochemical Parameters (MERLIN code) taking into account
...............the Thermal-Mechanical Fuel Rod Calculations (CYRANO3 code)
...............Arancha Tigeras, D. Baron, R. Largeton, P. Thevenin, F. Delcoigne, B. Dehaye, A. Muller (EDF, France)

28. Understanding the Radionuclide Behaviour in PWR Primary Coolant : Fuel Failure Detection and Characterisation
...............Arancha Tigeras, Hubert Catalette (EDF, France), Eric Simoni (Paris XI University, France), and J. Manuel Perlado
...............(Polytechnic University of Madrid, Spain)

29. Primary Water Chemistry, Radiation Situation and Fuel Experience at Temelin VVER 1000 NPP
...............K. Andrová, J. Kysela, V. Viererbl (Nuclear Research Institute Rez plc, Czech), M. Martykán, J. Janesík and V. Hanus
...............(CEZ-ETE Temelin, Czech)

30. Iodine and Tellurium Chemistry in Sizewell B Shutdowns
...............HE Sims (Nexia Solutions, UK), S. Dickinson (AEA Techology, UK), J. C. Bates and G. Lancaster (British Energy, UK)

31. Implementation of New Dose Rate Information into the EPRI BWR Radiolysis Model
...............Jim Henshaw (NexiaSolutions/BNFL, USA), H. Tang (EPRI, USA), Dave Ha (EPRI Solutions, USA) and D. Jones
...............(Transware, USA)

32. CIRCE-Combining Secondary Chemistry Modeling with Flow Accelerated Corrosion and Steam Generator Fouling
...............Ellen-Mary Pavageau, Jean-Marie Boursier (EDF, France), Dennis Hussey and Keith Fruzzetti (EPRI, USA)

33. The Formation and Filtration Characteristics of Colloidal Corrosion Product Species within
...............Magnox Nuclear Power Station Spent Fuel Cooling Ponds
...............R. Burrows, A. P. Munro and M. E. Pick (Nexia Solutions Ltd., UK)

34. Withdrawn

35. Environmental Regulation and Removal of COD and N with the Adoption of ETA in PWR
...............In Hyoung Rhee, Hyun Kyoung Ahn and Hyun Jun Jung (Soonchunhyang Univ., Korea)

36. The Experience of Demineralized Water Purity Improvement Caused by the Aftermath of Turbidity Change in Clarifier of
...............Water Treatment Plant
...............Keun-won Lee (Ulchin NPP, KHNP, Korea)

37. Flow Accelrated Corrosion Study Using Rotating Disc Specimen and the Outline of Iron Distribution Evaluation Code
...............Takao Tsuruta, Yasuhiko Shoda, Kazutoyo Murata and Kazumi Yamamoto (Mitsubishi Heavy Industries, LTD., Japan)
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