出國報告（出國類別：訓練）

赴美國核管會研習核能電廠
稽查管制技術及參訪
服務機關：行政院原子能委員會

姓名職稱：張欣科長、曹松楠技正、顏志勳技士

派赴國家：美國

出國期間：96年9月8日至96年10月13日

報告日期：96年12月10日

摘　要

本次赴美國核能管制委員會（Nuclear Regulatory Commission，簡稱NRC）技術訓練中心進行研習及總部討論核管議題，強化及增進核能電廠稽查管制技術能力；參加美國NRC技術訓練中心的技術課程訓練內容主要為核能電廠進階技術及緊急應變運轉程序操作訓練課程，NRC總部討論參訪部分則針對現階段及未來將規劃實施之核安管制作法及技術要求等，與NRC專家們進行廣泛之研討以期能從法規基礎、管制考量及技術要求等方面，瞭解美國管制單位對相關議題施行之實際作法及成效。
本次研習所學包含核能電廠運轉暫態、事故分析、運轉模擬器運用等，另討論重要核安管制議題及交換經驗。除所學心得整理於報告及整理討論議題內容，並提出建議事項，期能將所學回饋於日後實際管制業務。
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1、 目的
本次出國研習的主要目的有以下三項：

1、 厚植核能管制工作專業知識：參加美國核管會（NRC）訓練中心安排之訓練課程，學習核能電廠系統運轉暫態及事故分析、系統安全功能設計理念、核能電廠重要議題之管制實務等方面之專業知識，強化核能電廠管制人員專業能力。
2、 精進核能電廠安全管制作業：藉由與NRC專家們所進行之廣泛討論，瞭解美國管制單位對各項核安管制實際執行情形及成效，從中取可供借鏡之處，俾利日後執行核安管制作為或審查作業之參考，精進核能電廠安全管制作業。
3、 落實本會「運轉員考官培養訓練」：本會對於運轉員考官之訓練皆有一定之步驟及計畫，諸如：基礎養成訓練、駐廠視察見習、國外管制機構訓練及見習等，而本次出國訓練即屬於考官培養訓練計畫中之一環。
2、 過程

此次赴美國核能管制委員會研習，於96年9月8日搭機，9月9日抵達田納西州查塔諾加市（Chattanooga, TN）美國核能管制委員會訓練中心，先進行為期四週（9月10日至10月5日）的訓練課程，前兩週參與奇異公司沸水式核能電廠進階技術課程「GE BWR/4 Advanced Technology Course (R-504B)」；後兩週為核能電廠運轉技術訓練複習課程「GE BWR/4 Technology Review Course (R-904B)」及核能電廠模擬器訓練更新課程「GE BWR/4 Simulator Refresher Course (R-704B)」。10月5日於訓練中心之課程結束後，即前往美國華盛頓特區與張欣科長會合，前往NRC總部討論核管議題，行程簡列如下：
9月8日至9月9日      搭機赴美（去程）。
9月10日至10月5日    美國核管會訓練中心：參與R-504B、R-904B及R-704B等訓練課程。
10月6日至10月11日   美國華盛頓特區核管會總部：討論核管議題及參訪緊急應變中心。（10月9日為美國哥倫布節，休假乙天）
10月11日至10月13日  搭機返回台北（回程）。
3、 心得

本次研習內容及心得簡述如下：
一、參加美國核管會技術訓練中心，計分三階段共四週，課程內容包括奇異公司沸水式反應器進階技術課程「GE BWR/4 Advanced Technology Course (R-504B)」、核能電廠運轉技術訓練複習課程「GE BWR/4 Technology Review Course (R-904B)」和核能電廠模擬器訓練更新課程「GE BWR/4 Simulator Refresher Course (R-704B)」，上述之課程除第一項外均為美國核管會視察人員之再訓練課程，每一視察人員每三年均須參與並完成該兩項課程訓練，各項課程內容概述如下：
(1) 奇異公司沸水式核能電廠進階技術課程「GE BWR/4 Advanced Technology Course (R-504B)」
1. 課程時間：二週（96年9月10日至9月21日）

2. 課程內容與心得：
本課程內容除透過重要技術專題之講演與討論，並深入介紹不同型式沸水式反應器(BWR2、3、4、5、6)之系統與運轉差異，以及不同型式圍阻體(Mark I、II、III)之功能特性差異外，並介紹目前各類最新型反應器(ABWR,AP-1000及ESBWR)之設計特性與未來之建造規劃情形。而為增進並強化學員對BWR/4系統於正常、異常和緊急等各狀況下暫態反應之認知、分析與處理，以及安全顯著性判定(SDP)執行等之能力，課程中亦將暫態分析、運轉規範運用、安全顯著性判定執行程序等課程列為重點，除講授外亦以習題演練方式提供學員實際演練安全顯著性判定程序，以及分析電廠於各運轉情況下重要參數之變化與順序，與彼此因果關係等暫態行為之機會。而在習題演練時，並設置無線答題器供每位學員反應答題結果情形，使講師能即時運用中控電腦蒐集答題結果，並分析學員對課程內容瞭解程度，以利其適時針對學員之弱點進行加強解說。雖然本課程此部分之主要目的在使學員瞭解學會暫態分析、運轉規範應用、安全顯著性判定，但透過重要專題探討與案例演練、分析等之過程應有助於學員管制專業之擴展及瞭解管制之背景，有關之案例演練課程內容及方式概述如下。至於詳細之課程內容請參考附件一。

（1） 暫態分析：

i、 探討之暫態包括功率變動暫態、手動跳機、控制棒掉棒與意外快速抽棒、偵測儀器失效暫態、主飼水泵跳脫、循環水泵跳脫等項暫態以及事故分析，並分析反應器功率、發電機功率、控制棒棒位、水位與壓力、蒸汽流量、飼水流量、蒸汽壓力等相關參數之變動；其中偵測儀器失效暫態分析，包含控制棒、水位控制與EHC等失效於高值或低值之系統參數變化分析。

ii、 各參數間之變化必須注意瞭解其因果關係、反應度及系統能量(功率、壓力、水位、溫度)平衡以及相關控制系統之控制行為。

iii、 運轉員對各重要參數之暫態變化，必須確實瞭解掌握，預期變化趨勢，方能從容應變各種狀態，不致有誤判而影響反應器之運轉安全。

iv、 事故分析方面，包含機組功率運轉圍阻體內主蒸汽管路大破管、LOCA、廠外電源喪失等。運轉員對於設計基準事故發生時，可能引動之特殊安全設施起動訊號與造成機組急停之可能訊號來源，以及對於機組重要參數之影響，應有明確之瞭解，如此對於事故應變時，方可能將機組帶往安全方向。

（2） 運轉規範運用：

i、 課程介紹改良型運轉規範之架構與使用方法，以及各章節運轉限制條件、適用範圍、因應措施與偵測試驗之內容簡介，並配合習題演練就不同運轉情境探討電廠應符合運轉規範之應變措施；並介紹當運轉限制條件不符合或偵測儀器失效，依據運轉規範要求應採取行動，並藉由習題演練加深學員印象。

ii、 為維持核能機組安全運轉，於運轉規範中規定之各系統最低績效水平，電廠人員必須予以維持，而視察員亦必須確實掌握，方能落實核安管制。

iii、 為維持核燃料丸及燃料護套完整性，以及事故分析假設條件，熱功率限制之參數所規定之限值及不符合時應採取行動，皆有其技術基礎；因此，運轉員應對運轉規範要求之技術基礎有所認知以增強採取規範行動之信心。

（3） 安全顯著性判定：

i、 本課程先介紹反應器監督計畫，再引導至安全顯著性判定過程之說明及案例演練，並安排習題演練使學員熟悉使用美國核管會視察作業手冊0612章附錄B、0609章附錄A以及電廠資料，進行安全顯著性判定過程，並探討事件過濾、第一階段安全顯著性判定過程篩選、第二階段安全顯著性判定過程及燈號評定等所遵循法則。

ii、 NRC視察人員評估視察發現之安全顯著性判定過程，首先依據程序書所訂之準則評定所發現之議題(Issue)是否屬於績效缺失，意即視察發現，再評定是否屬於安全顯著性判定之分析範疇後，方才進入安全顯著性判定過程；安全顯著性判定過程對視察員而言，分為二階段，第一階段先進行篩選，如果於此階段已可評定視察發現為綠色燈號，即無需進入第二階段，至於第二階段之判定過程，NRC則藉由詳細表格依據電廠風險告知資料評定燈號。上述所有篩選或評定方式皆為問題詢答，因此視察員對於各設計問題須具有基本專業知識，方能作出適當之評定結果。

iii、 對於我國核能電廠視察員而言，安全顯著性判定過程方面已有核研所開發之軟體可資利用，因此在對視察發現安全顯著性之判定，僅需依循NRC視察手冊編號0609章節之附錄A附件一「Site Specific Risk-Informed Inspection Notebook Usage Rules」評定績效缺失之持續時間(Exposure Time)。

iv、 第二階段安全顯著性判定過程對於肇始事件及安全功能失效機率之評定，美國核管會視察人員所使用之法則係遵循視察作業手冊0609章附錄A附件二所訂之準則，依據電廠資料進行評定；而我國視察員則使用核研所開發之風險評估軟體進行評定。雖然美國核管會視察人員在安全顯著性判定方面需較多時間，但藉此過程卻可讓美國核管會視察人員更深刻地瞭解系統設備失效型態及程度、對肇始事件及所需安全功能影響程度，以及所突顯之風險告知之意義，有助於核能安全之有效管理。

(2) 核能電廠運轉技術訓練複習課程「GE BWR/4 Technology Review Course (R-904B)」
1. 課程時間：一週（96年9月24日至9月28日）

2. 課程內容與心得：
本課程旨在精進學員對沸水式反應器相關技術議題之瞭解，強化對於機組正常、異常及緊急暫態機組之處理，授課內容包含沸水式反應器介紹、系統起動至併聯、暫態、停機與停機冷卻、事件處理、嚴重事故導則介紹、進步型反應器介紹等，授課方式則為課堂講授及模擬器演練。

（1） 課堂講授內容包含：

i、 沸水式反應器介紹：簡介沸水式反應器的流程及相關設備。

ii、 嚴重事故導則介紹：依緊急應變程序（Emergency Operating Procedures, EOP）操作，簡介有關反應爐水位、壓力、功率的控制內容及各控制方式之流程圖，並加入嚴重核子事故指引（Severe Accident Guidelines, SAGs）的簡述。

iii、 進步型反應器介紹：簡介沸水式反應器的演進、發展中的GE公司ESBWR、西屋公司AP1000型反應器及法國法馬通EPR等的重要設備及其相關控制系統等。

（2） 模擬器演練：

模擬器演練則從模擬器的認識開始，NRC訓練中心的模擬器為BWR 5之系統，並利用簡單程序書（mini procedure）引導學員執行反應器起動及加熱、將RCIC/HPCI置於備用狀態、反應爐飼水泵起動、系統加熱及加壓、發電機併聯、反應爐滿載及停機與停機冷卻等一系列的演練。另並演練反應爐暫態及事件處理，此部分是先由學員自行判斷各暫態或事件發生後，反應爐重要參數的變化，之後再以模擬器演練，並由講師解說各參數變化的原因；此部分的作法可供學員加強對反應爐各參數變化之瞭解，值得我們借鏡。

(3) 核能電廠模擬器訓練更新課程「GE BWR/4 Simulator Refresher Course (R-704B)」
1. 課程時間：一週（96年10月1日至10月5日）

2. 課程內容與心得：
（1） 本項課程主要為模擬器緊急應變程序（Emergency Operating Procedures, EOP）操作，介紹緊急應變程序、二次圍阻體控制（Secondary Containment Control）及嚴重核子事故指引（Severe Accident Guidelines, SAGs）等，目的為使學員先對電廠控制室之緊急應變作業有初步的認識，講師利用模擬器演練電廠急停的各類狀況，並讓學員由電廠即時運轉電腦資訊系統觀察反應爐各重要參數變化情形。

（2） 緊急應變程序操作方面，由講師利用各種狀況引導學員利用緊急應變程序流程圖，熟悉反應器及一次圍阻體的控制。在各項模擬狀況出現時，講師會先暫停模擬器運作，同時提供一張問題表單，讓學員先自行填寫後，再由講師與學員們共同討論表單內容及應變措施，表單內容包含反應器各重要參數及相關儀表/狀況的類別、尚可使用之系統和設備、及控制狀況的程序等，並讓學員於模擬器實際演練應變措施，講師並從旁協助學員及視需要解說相關問題；由於有先行排定輪流的各盤面負責組、主任及總指揮，本會訓練人員為兩人一組，美國的視察員1人一組，因此由總指揮利用緊急應變程序流程圖及電廠運轉規範，要求各盤面負責組利用相關程序書執行應變程序，以期使反應器達到安全穩定的狀態。各狀況演練結束後，再由總指揮總結此次發生的狀況、處理過程及應變程序，讓各學員對此狀況有一全盤的瞭解。本項課程由反應器的「功率控制」、「壓力控制」及「水位控制」開始演練，並進入「替代水位控制」、「緊急反應器洩壓」、「蒸汽冷卻」、「反應器灌水」及「水位／功率控制」等項目，當學員已較熟悉緊急應變程序流程圖之應用時，再增列一次圍阻體的「抑壓池水位控制」、「抑壓池溫度控制」、「乾井溫度控制」、「圍阻體溫度控制」、「圍阻體壓力控制」等項目，循序漸進；本項課程演練約20多項狀況，學員於各盤面皆有實際演練的機會，使學員對緊急應變程序細節及流程有較全面深入的瞭解，應可作為本會駐廠視察員再訓練課程之參考。

(4) 參與模擬器訓練時，發現其訓練中心除了將緊急運轉程序書繪成流程圖，並作成看板置於控制室內，隨時可用奇異筆於圖上標示機組目前狀態外，並將模擬過程會討論到的系統，將每一系統簡化的單線圖及邏輯圖，製作成單張圖面看板，方便運轉員隨時使用及查看，以節省訓練時查圖所需之時間，值得我國學習，但相反的並無完整的圖面可供參考，則與國內訓練情況不同。
(5) NRC訓練中心講師依章節循序上課，有時甚至有3個至4個講師同時在教室，以便主動瞭解學員的學習狀況，另通常會與學員不斷的互動，藉由發問及回答以提升學習效果；模擬器演練係以學員實際操作為主，講師講解為輔，有時學員對機組處理不正確時，並不即時糾正，使機組演變成更嚴重的組態，但此時反而能使學員增加新的思考流程，對機組狀態與處理，能有更深刻印象。

2、 赴美國核管會華盛頓特區總部與張欣科長會合，前往NRC總部討論核管議題：
本次討論由本會駐美代表處謝副組長得志率隊拜見美國核管會人員，針對以下議題進行：

(1) BWR爐心側板繫棒（tie rod）龜裂及更換

(2) 用過燃料裝桶搬運之吊車具備Single failure proof的功能

(3) 核三廠PWR蒸汽產生器下層管路破裂問題

(4) 執照更新申請

(5) 核四廠FSAR中有關數位儀控章節的安全審查的合作

(6) ABWR訓練資訊的交換

(7) 運轉功率提升之申請

(8) 美國10CFR5O.59法規之施行實務
美方由核管會反應器管制處Michael Cullingford博士接待及安排，我方主談人為張欣科長，有關參與討論之美方人員、我方提出及對方答覆之詳細內容如附件四，主要任務為因我國核電廠有多項設備及審查問題，而美國現有和我國同型或類似的電廠，也有出現同樣之問題，除從會談中知道美國電廠之因應對策及NRC的管制作為，另瞭解美國目前執行的依據及作法，同時取得美方的審查經驗及資料。另原定10月11日參觀核管會的緊急應變中心，因場地臨時有人開會而作罷。

4、 建議

1、 從本次參與美國核管會專業訓練中心課程，有下列國外經驗可供參考：
1.課程除課堂講授外，通常會與學員不斷的互動，藉由發問及回答以提升學習效果，亦設計問題供學員進行重複演練及討論，加深學員印象，有時甚至有3個至4個講師同時在教室，以便主動瞭解學員的學習狀況；另模擬器演練係以學員實際操作為主，講師講解為輔，能使學員增加新的思考流程，對機組狀態與處理，能有更深刻印象。
2. NRC訓練中心模擬器，中心已準備模擬過程可能會討論到的各系統掛圖，且將每一系統簡化成一單線圖及邏輯圖，製作成單張圖面看板，方便運轉員隨時使用及查看，故一系統只需看一張圖，除節省查圖、查書、人員背誦及記憶之時間，再透過不斷的輪流演練各盤面及狀況，此時便很容易將所有精神用在對系統的全面瞭解，能在短時間對系統的全貌有深刻的印象，值得我們再訓練時學習。
3.在奇異反應器進階技術課程中，不僅包含暫態、事故分析，並將運轉規範之運用、 SDP管制措施、重要安全議題探討列入課程範圍。此與我國視察員所受核能電廠運轉員模擬器訓練及再訓練有很大的不同，乃因視察員之訓練講師為台電核電廠之員工，其皆以運轉需求的角度去教學所致，因此建議本會視察員之訓練規劃上，除應將管制需求列入課程規劃之主要重點外，儘量不討論細部技術層面，在選擇講師及教材時，應有主導性，應自行要求專業講師名冊及提出需求，並對教材的內容預先審查並對講師教學結果提出評核。
2、 美國核管會因設有專業訓練中心及設置專業講師，且講師亦能有充分時間進行訓練教材之準備，是以能有系統化培訓專業人力；反觀我國核能電廠不多，相對核安管制機關規模不可能比照美國核管會，設置專業技術訓練中心從經濟效益觀點不可行。然而就核能電廠管制專業訓練而言，仍應建置有系統之訓練計畫及精選台電專業講師，如能自行培養專業講師或外部非受聘於核能電廠業者之專業人士，並吸取國外經驗，藉助核能電廠模擬訓練中心設施，從事機關內部人員培訓工作，方能有效管理人力資源，期建立獨立專業之管制形象。

3、 對我國核電廠設備目前及未來審查問題，除從會談中更瞭解美國NRC的管制作為，同時取得美方的審查經驗及資料，使未來管制工作提供不少助益。

GE BWR/4 Advanced Course   R-504B

	Day
	Title
	Chapter

	1
	Course Introduction



Technical Specification Overview

Classroom Exercise - EHC Problems

Technical Issue - Station Blackout
	3.0

2.1

4.5

	2
	BWR Differences - Reactor Isolation and Inventory Control

Technical Specifications - Stuck Control Rod

Transient Session - Introduction
	6.3

3.1

5.1

	3
	Technical Specifications - Thermal Limits

Technical Issues - Shutdown Plant Problems

Transient Session
	3.2

4.10

5.1

	4
	BWR Differences - Emergency Core Cooling Systems

Technical Issue - Power Oscillation

Transient Session
	6.4

4.3

5.1

	5
	SDP Introduction

SDP Problem Solving

Technical Issue - IGSCC

	4.9

	6
	Technical Specifications - Control Room Log 1

Transient Secession
	3.3

5.1

	7
	BWR Differences - Containment

Technical Specifications - Control Room Log 2

Transient Session
	6.5

3.4

5.1

	8
	Technical Issue - Emergency Action Levels

Transient Session
	4.12

5.1

	9
	Technical Issue - ATWS

Review
	4.2

	10
	Course Exam
	


GE BWR/4 Technology Review Course R-904B

	Day
	Title
	Location   

	1
	Course Introduction

Introduction to BWRs

Thermal Limits Review

Simulator Familiarization

System Startups

Reactor Startup and Heatup
	Classroom

Simulator



	2
	RCIC/HPCI/BPV Operations

RFP Startup

Heatup and Pressurization 

Generator Synchronization
	Simulator

	3
	Power Increase to 100%

Transients
	Simulator

	4
	Plant Shutdown 

Shutdown Cooling

ECCS 

Accidents
	Simulator

	5
	Overview of EPG/SAGs

Course Wrapup
	Classroom



GE BWR/4 Simulator Refresher Course R-704B

	Day
	Title

	1
	Course Introduction

Simulator Panel Overview and Walk Through

Emergency Response Information System (ERIS) Overview

Plant Operations Including Power Maneuvers, Transients, Surveillances, and Equipment Operations

	2
	EPG/EOP Introduction

RPV Control Guideline including Overview of Level, Pressure, &Power Control and Contingencies

Plant Operations

	3
	Primary Containment Control Including

  Review of Primary Containment

  Suppression Pool Temperature Control

  Drywell Temperature Control

  Primary Containment Pressure Control

  Suppression Pool Level Control

  Containment Temperature Control

Plant Operations

	4
	Plant Operations

Overview of Secondary Containment Control Guideline

Overview of Radioactivity Release Control Guideline

Emergency Action Level Review

	5
	Integrated Use of EOPs

Overview of Severe Accident Guidelines

Discussion of Exercises and Procedure Review


Discussion Topics for visiting NRC

(NRC’s responses are also included in this file)

October 9, 2007

8:40am Welcome and Agenda Remarks given by Michael Cullingford

1. BWR core shroud tie rod cracking and replacement

8:45-9:30

M. Mitchelle

In February 2006, cracking was discovered in a Hatch 1 tie rod upper support during outage in-vessel visual inspection. Subsequent evaluation by GE determined that 3 plants exceeded the BWRVIP-84 criterion limit, namely Nine Mile Point-1, Pilgrim and Chinshan 1 & 2. The value of maximum sustained stress in upper support compared to BWRVIP-84 criterion for Hatch 1 (original), NMP-1, Pilgrim, Chinshan, Hatch 1 (replaced) are exceeds by ~149%, ~124%, ~82%, 16% and under 7% respectively. With improved finite element models for more accurate prediction of localized stresses, GE concludes that the shroud repaired components remain qualified to ASME code requirements. However, GE did recommend NMP-1 and Pilgrim to replace the original with improved IGSCC-resistant design. Both plants already submitted request for authorization for modification of shroud tie rod to NRC for approval early this year. In addition, Hatch 1 also submitted similar request in August. For Chinshan 1 & 2, visual inspection of tie rods was performed during the recent refueling outage, no crack indication was found.

What is the current status of tie rod replacement at Hatch, NMP-1 and Pilgrim? Do they have identical modification and any problems encountered during installation? Does NRC consider tie rods a permanent repair of core shroud horizontal welds? if yes, is it also acceptable beyond 40 years of service life? For Chinshan, the safety margin is lowest compared to other US plants now. From regulatory point of view, does it cause any concern?

· The deviation of NMP-1 is because they followed ASTM for surface preparation after thermal cut, which was not consistent with BWRVIP. The impact is minor as discussed in the report. 
· Next refueling outage in 2008, Hatch 1 will replace the rest three tie rods.

· Pilgrim had problem with the tool. So, this time they changed only 2 tie rods. They will change the other 2 at the next outage.
· Basically the key features of the modification for the three plants are the same. However, the dimension might have some deviation.
· For modification the utilities file ASME relief (or alternative) to NRC for review. Copies of SER have been provided to AEC after discussion upon AEC’s request.
· NRC’s staff said they consider tie rods as permanent repair. (Can check the SERs) They also mentioned that GE intended to design tie rod for 40 years. (Check the original topical report) It is acceptable beyond 40 years of service life as long as inspection following the current program has been done.
· For Chinshan, NRC suggested enhanced inspection, but inspection may not be necessary every outage.
2. Further questions on single failure proof crane for spent fuel cask handling
9:30-10:15

Don Harrison
Steve Jones

According to your e-mail response to our questions dated Aug. 3, since 2001, many upgrades to single-failure-proof cranes that fully conform to NUREG-0554 and NUREG-0612 guidelines have been implemented without a license amendment under the provisions of 10 CFR 50.59. 

· Does NRC conduct any on site inspection to confirm the upgrade fully conform to NUREG-0554 and NUREG-0612 guidelines? 

· Is there any constrain for the aforementioned implementation? For example, if there is no generic design approval from NRC or similar license amendment request from other utilities for the upgrade, is a license amendment needed or not? In addition, if crane capacity is increased and the original structural or seismic design margin is reduced, is a license amendment needed?

· Since 2001, is there any case fully conform to NUREG-0554 and NUREG-0612 guidelines, but utilities still chose to file a license amendment?

· Can you provide NUREG-0748 report entitled “Safety Evaluation Report related to the Operation of Enrico Fermi Atomic Power Plant, Unit No. 2, July 1981 and Supplement 5 dated March 1985 “ that gives safety evaluation of single failure proof crane at Fermi-2 NPP designed and manufactured by SPH (or P & H). Taipower has provided this information to prove the qualification of the SPH company. In addition, Taipower also provided a letter from Southern Nuclear Operating Company stating that Hatch uses SPH single failure proof crane. Both Fermi-2 and Hatch probably had their original crane supplied from P & H in the 1970s. But it is not clear that both single failure proof upgrades were performed by the original supplier in late 1970 or early 1980 and approved by NRC. Can you ask your resident inspectors at Fermi and Hatch to clarify the above claims?   

· Why after 2001? Because after the change of 10CFR50.59 around that time, utilities do not need to file LA under the provisions of 10CFR50.59. No one conform to NUREG still filed LAR.
· NRC did do on site inspection together with ISFSI. Spread sheet for inspection was requested by AEC and has been provided.
· The Decommissioning Humboldt Bay Plant uses unique design.

· Fort Calhoun case is still waiting for utility’s decision either applying special cask license or increasing the crane’s capability.
· If design limits have been increased or methodology has been changed, the utility needs to file license amendment.
· One example, Oyster Creek used American Crane, they did not file LAR only follow 10CFR50.59.
· The NUREG-0748 in the question should be NUREG-0798 and part of the report has been provided upon AEC’s request. However, from the report, it is impossible to tell who was the manufacturer. 1984’s letter mentioned in the report might be helpful for clarification, which will be provided to Dr. Shieh later on.
· Ederer does not fully conform to NUREG-0554 and 0612. That is why they submit the report for review. However, the deviations are minor.
· RG 1.187 regarding implementation of NEI paper for 50.59.
· Fully inspection of Palo Verde made sure that American Crane fully conforms to NUREG. However, if American follows some of Ederer’s design, how can it fully conform? Ans: the deviation is even minor.
· To check with site inspectors are really difficult to NRC because it is not a safety issue.
· In the early stage, SPH has just double everything to be single failure proof. If SPH follow Ederer’s design, may have some minor deviation from NUREG too. (Check Ederer’s SER)
· In ML072550190 enforcement discretion, the number of NEI report can be found. The material is on the web site.
Break 10:15-10:30

3. PWR steam generator tube inspection
10:30-11:15

M. Yoder
J. Burke
A. Hiser

· During the Maanshan-2 16th refueling outage, some minor axial cracks were identified on 69 S/G tubes at bottom 4 inches region of tubesheet. As US plants, Taipower submitted a one-time basis technical specification change to AEC for approval in order to restart unit without plugging those 69 tubes. AEC did approve this one-time application. 

What are the possible actions to be taken by NRC and US PWR plants regarding to this issue?

· Wolf Creek already submitted an application to permanently revise Technical Specification (TS) 5.5.9, "Steam Generator Tube Surveillance Program," to exclude portions of the tube below the top of the tubesheet during periodic steam generator tube inspections. In its application, it divided S/G tube into several regions depending on the distance from the vertical centerline of the tubesheet and also defined different inspection depth requirement for each region. It seems more complicated than one-time basis technical specification change in which it just excludes portions of the tube below 17 inches depth from inspection. Does NRC expect other US PWR plants to submit similar application to revise Technical Specification as Wolf Creek in the future?
As we understand, the application of Wolf Creek Technical Specification (TS) 5.5.9 revision is more than one year and not yet approved by NRC. Are there any major technical issues which are still unclear and need more supporting data?
· In the tubesheet region, is PWSCC only happened on S/G with A600TT tube？Is there any PWSCC case identified on S/G tube with material different from A600TT？
· Catawba Unit 2, first plant found tubesheet crack indications and plugged the tube at that time. Then, the other plants including Catawba sent in one time amendment for the cracks found. 
· Wolf Creek did not find any crack, but they filed a one-time Tech Spec Change. Then, Wolf Creek sent in permanent Tech Spec Change proposal. NRC plans to finish review next spring.
· The key concerns:
a. Uncertainty—how well we know variability of parameters, e.g. yield strength, young’s modulus, thermal expansion coefficient, hole size…

b. French found crack on divider plate. Hence, influence due to this finding will also be put into consideration. Maybe Wolf Creek needs to do inspection on this area in order to have the proposal granted.

c. Possible excessive tube slip from tube sheet due to crack

· This spring Vogtle found crack near expansion transition (expansion transition).(e-mail to me) Catawba last week called NRC to inform outside diameter SCC at 1/2” above tube sheet surface (slugging). 

· In NUREG could find NRC’s Summary in following up A600TT and A690TT. Currently A690TT has not found crack indication.

4. Review of license renewal application

11:15-11:45

Samson Lee
Qi Gan

According to the 2007 NRC-AEC bilateral technical meeting, there are some new issues raised by NRC during the license renewal review process. Please provide additional information in the area of containment floor coating, top guide, and cycle fatigue reduction.

· Containment coating:

a. No aging management program is needed if wall thickness has been measured and verified to exceed minimum wall thickness.

· BWR RV top guide:

a. Previous recommendations of GALL report and BWRVIP-26A are based on no degradation of top guide. 
b. Cracking has been identified at Nine Mile Point, Oyster Creek. Licensee commits to do more inspections until NRC come out with generic solution.

c. Revise GALL through the Interim Staff Guidance process.

d. BWRVIP develops revised recommendations by the end of 2007.
· Metal fatigue:

a. NRC staff found that some applicants (i) inappropriately projected transients for 60 yrs operation—based on partial favorable operation history (e.g. if the transient has not happened before, zero is used for the case in projection.) (ii) no analysis available when claiming that TLAA has been projected to the end of period of extended operation. (e.g. mixing up the commitment of analysis in aging management program) (iii) inadequate information for the staff to make a determination o the aging management program

b. NRC staff expectations (i) environmental effects and critical locations (NUREG-CR-6260) (ii) fatigue monitoring program needs to include adequate information on inspection scope, methods, frequency, and qualification techniques. (iii) If software is used to perform stress-based monitoring, appropriate benchmarking should be available to convert temperature profile to stress profile. (on-going issue)

5. Cooperation on safety review of digital I & C Chapters in Lungmen FSAR 

13:15-13:45

P. Koltay
Bill Kemper

P. Loeser

I. Jung

Taipower has submitted Final Safety Analysis Report (FSAR) of Lungmen Nuclear Power Station (NPS) to AEC on August 15, 2007 and requested AEC approval for fuel loading in October 2008. Chapter 7 Instrumentation and Control System and Chapter 18 Human Factors Engineering provide details of digital I & C design of Lungmen NPS. As you are aware that AEC intends to use newly revised Standard Review Plan (SRP) Chapter 7 in the review of ABWR design of Lungmen NPS. In the past, NRC expressed strong interest to get involved in the SAR review since Lungmen will be the first NPP to apply the revised SRP Chapter 7 guideline. We would like NRC to consider participating in the review of Lungmen’s FSAR which is expected to last 12 months.

Note: STP Nuclear Operating Company (STPNOC) is expected to submit the first  COL application to NRC later this year. Units 3 and 4 will be an ABWR based mostly on Lungmen design. STPNOC and Taipower are scheduled to sign a sister plant agreement next month.

· NRC is willing to explain any ambiguous, but currently no manpower available for participating in the review. 

· Experience on integration of different platforms into one protection system is really interesting to NRC, especially the integrated test.

· Lessons learned on review and documentation and potential safety issue are also interesting to them.

· It was promised that we will send a milestone for the whole review process on digital I&C to Laura before she leaves to Taiwan. So, she can discuss which part they want to be involved. (also prioritizing the items we need NRC’s assistance)

6. Information exchange on ABWR training 
13:45-14:15

Peter Koltay
D. Williams

For the past three or four years, licensed operator candidates of Lungmen Nuclear Power Station already went through ABWR Technology training courses, operating procedures development, limit-scope simulator training and completion of Generic Fundamentals Written Examination (administered by AEC). In the next several months, they will have training on full-scope simulator before the plant-specific examination including written, plant walk-through and performance demonstration at full-scope simulator (administered by AEC). Then, they will participate in the preoperational testing for at least 3 months before AEC could issue RO/SRO licenses. Main control room has to be staffed with licensed RO/SRO before fuel loading. We understand that NEI just sent a White Paper on “Licensed Operator Training Cold Licensing Plan and Knowledge and Ability Catalog Revision Process” for NRC review. Our experience on Lungmen NPS may contribute to your review on qualification of future new plant operators.

Note: 

· Evolution of simulator from limit-scope to full-scope is necessary since limit-scope simulator designed for initial operator training and human factor engineering design review is based on incomplete detailed plant design especially digital I & C system and at least 5-year old computer technology which will be obsolete when plant goes into commercial operation. With this two-stage approach, it will be difficult for the full-scope simulator available for operator training 12 or even 18 months before fuel loading.   

· Instructor at Technical Training Center in Chattanooga has informally requested AEC to provide ABWR training materials. They are probably in the process to prepare training materials for future ABWR inspectors and examiners.

· 2011 full scope simulator, 2012 first new reactor operator licensing

· Send our final revised regulation on operator licensing to Peter Koltay to transfer to D. Williams.

· Test list (NRC is interested)

· NRC would like us to ask Taipower to see if they are willing to share the materials with NRC.

· NEI 06-13 regarding training.

7. Uncertainty on licensed power

14:15-15:00

I. Ahmed 

NRC inspection procedure IP 61706 is used to verify that the licensee correctly calculates core thermal power. It asks the inspector to check that the average power level over any 8-hour shift did not exceed the “full steady-state licensed power level”. According to paragraph 03.01.d of the procedure, it is permissible to briefly exceed the “full steady-state licensed power level” by as much as 2% for as long as 15 minutes. In no case should 102% power be exceeded, but lesser power excursion for longer periods should be allowed. For example, 1% excess for 30 minutes and 1/2% for 1 hour should be allowed. Since numerous US utilities have applied the measurement uncertainty recapture (MUR) power uprate, normally accompanied with installation of ultrasonic flow meter (UFM) to reduce the feedwater flow uncertainty from 2% to less than 0.5%.  If the licensee implements the MUR power uprate, does the above procedure still apply or more stringent procedure should apply? 

Note: RIS 07-21 “Adherence to Licensed Power Limits” clearly stated that licensees may not intentionally operate or authorize operation above the maximum power level as specified in the license. Our utility, Taipower, did misunderstand  IP 61706 and intended few weeks ago to discuss with AEC about possible power maneuvering above rated power for a short period of time.

· NRC has suspended their approval of WEC's topical report on the CROSSFLOW ultrasonic flow meter (UFM) for new and future use until the staff's concerns are resolved.
· Caldon hasn’t fully covered transducer replacement. However, it is considered to be minor.
· 2% was reasonable historical judgment. Hence, no physical basis. 

· NRC staff said that there is no need for changing this limit.

8. 50.59 Changes, tests, and experiments

15:00-16:00

M. Cullingford (additional item, the person in charge of this issue was in another meeting)

Steve Jones

Paragraph (d)(2) stated that the licensee shall submit a report containing a brief description of any changes, tests, and experiments, including a summary of the evaluation of each. A report must be submitted at intervals not to exceed 24 months.
· Does NRC conduct on-site audit or inspection in addition to reviewing summary report submitted by licensee to confirm that all the changes listed in the report conform to criteria in paragraph (c)(2), i.e. no license amendment is required?

· If NRC identify a change in the summary report does require a license amendment, what actions will NRC take? Does NRC request a corrective action or cite a violation depending on conditions? What are the major causes for misinterpretation by licensee?

· At what stage of making change (i.e. feasibility study, plant safety review, procurement, detailed design, implementation, or completion), does licensee need to include the change in the report pursuant to paragraph (d)(2)? 

· This is an additional question. Mike did not put this question on his list. When the question was raised during the discussion, he tried several times to reach the person in charge of this issue. However, the person was in another meeting.

· Written answer will be provided by NRC. 
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