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內容摘要：
大修計劃管理之目標為於安全順暢當中依規劃之排程如期於預算內完成所有高品質的工作項目，經統計兩個重要影響績效之因素為「大修工期」及「大修品質」。近年來本公司對核能機組大修績效管理，除大修工期之合理縮短外、更擴展至包含維修安全、維修品質、維修成本等全面性及整體性之要求。本次至美國與本公司核一廠同型之Hatch核能電廠，及與核二廠同型之Grand Gulf核能電廠參訪，設定了四大主題：(1)美國機組大修工期準確性的面向探討、(2)大修工作排程差異性比較、(3)大修期間突發應變計劃、(4)對重要設備備品存量之探討（大修期間往往因找不到合格備品而延誤），期與本公司核能電廠大修整體績效之管理層面作出比較與建議，及對本身之業務有所助益。

雖於洽談中如美國人所言，因兩國文化上不同，故管理面的作法不一定需要一樣，不過仍有我覺得新奇及值得學習之處，如：大修前的準備工作訂定了60多項哩程碑（Milestones）進行追蹤，以確保事前的準備充份讓大修行進能順暢;大修期間Hatch電廠之10分鐘/30分鐘/1小時的事故處理規則，使大修的行進掌握的更好；大修後對大修工期之差異(GAP)檢討不會僅檢討Loss（落後）的項目，對縮短(Gain) 項目亦需檢討以吸取優點，所以他們對大修後實際工期執行「Action to Close GAP」檢討，目的是期望能達至原規劃的「目標值」。
本文電子檔已傳至出國報告資訊網（http://open.nat.gov.tw/reportwork）
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壹、出國目的
據歐、美核能電廠大修績效管理領域中，在大修計劃作業事前研訂相關主要指標項目之目標（Goal）值，並要求大修作業期間努力朝目標值去達成，而大修排程的穩定性及精準度深深影響了各項設定Goal之達成率，因大修工期的準確性會反映至包含安全度及可靠度之整體績效，核安、輻安、工安、設備可靠度、大修成本等均因符合計劃目標（Goal）而提昇。
近年來本公司對核能機組大修績效管理面要求，除大修工期之合理縮短外，更擴展至全面性及整體性如：維修安全、維修品質、維修成本…等等。本次特商請奇異公司協助安排至美國與本公司核一廠同型之Hatch核能電廠，及與核二廠同型之Grand Gulf核能電廠洽訪，本次設定了四大主題：(1)美國機組大修工期準確性的面向探討、(2)大修工作排程差異性比較、(3)大修期間突發應變計劃、(4)對重要設備備品存量之探討（大修期間往往因找不到合格備品而延誤），期與本公司核能電廠大修整體績效之管理層面作出比較與建議，及對本身之業務有所助益。
貳、過程

一、行程

100年7月23～24日
往程（台北→洛杉磯→亞特蘭大→Baxley (Hatch電廠(喬治亞州)）
100年7月25日～26日
Hatch電廠，喬治亞州、美國
100年7月27日～28日
Grand Gulf 電廠，密西西比州、美國
100年7月29日～8月1日
奇異公司核能訓練總部，加州聖荷西、美國

100年8月2日～8月3日       返程（聖荷西→舊金山→台北）

二、洽公過程與內容
(一)行前準備：

因應本次安排行程的緊湊，全程六個工作天內完成美國東西部不同洲的Hatch核能電廠、Grand Gulf核能電廠、及GEH公司訓練總部間之訪程，行前的準備作業就顯得重要些，故出國前花了一些工夫準備本次洽訪之關鍵資料，核一、二廠前次大修實際要徑工期排程翻譯成英文（如附件一），連同本次訪談之四大主題簡要內容先e-mail至Hatch及Grand Gulf電廠，目的為請其預先作準備，以期能在短暫之拜訪行程中得到較好之收益。果不其然，當我到了電廠發現他們均依我行前給他們的資料準備好答案，符合美國人的行事作風，因已同意我去拜訪，會按我的“要求”辦理，至於是不是盡人意就另當別論了。

本次訪問Hatch電廠的主要接待人員為Mr. Mike Brazell, Outage Manager、及Mr. John R. Burnette，GE公司駐廠人員; Grand Gulf電廠主要接待人員為Mr. Kevin Christian, Outage Manager、及Mr. Steve Alexander，GE公司駐廠人員; GEH訓練中心總部接待人員為Mr. Ahdee Q. Chan, Manager，本次洽公4大主題討論內容如下：
1. 大修工期準確性探討：

從Hatch及Grand Gulf核電廠所提供之歷次大修計劃工期與實際工期統計表（如附件二），一窺其大修工期之精準度不會比本公司核一、二廠好，工期差異程度亦約為10%-20%左右。訪談中Hatch及Grand Gulf兩廠表示大修工期（Outage Duration）的確為其大修目標（Goal）項目之一重要項目，不過比起工期精準度他們更在乎的是大修行進間之順暢度，大修管控者（一般為OCC, Outage Control Center）大修期間的工作不是管制（Handling）而是在監控（Monitoring）掌握情況，用盡一切方式使每一個行進的環節不得弄到有“打結”情況，要設法讓每件事情順暢進行下去（有困難設法解決它），因此：
(1) 大修前的妥善規劃益顯重要，他們一般在大修結束即進行下一部機組之大修規劃（Hatch電廠為24個月週期，Grand Gulf為18個月週期），大修計劃依程序書訂有各項作業項目之哩程碑（Milestones），更在主要項目訂有完工指標（Performance Indicator）負予責任者追蹤、報告完成之進度。老美想的是事前要有充份的準備，以便打起戰來按照他們的牌，下去打一場順手的戰爭！
(2) 大修前準備工作電廠會先訂出目標（Goal）項目之目標值，如工安傷害、輻射劑量、大修工期、大修成本……等目標值（如附件三，Grand Gulf電廠最近一次（第17次大修）研訂之Goal項目）。

(3) 大修期間召開多次會議及使用很多方法，就是要讓大修能行進順暢。
如Hatch電廠大修期間一天召開7次會議：

· 0630 and 1830: Status Meetings
· 0900: Emergent Work / Schedule Change Meeting

· 1200: Schedule Update

· 1400: Management Cost Meeting

· 1500 / 0300: Schedule Accountability Meeting

及如訂定10分鐘/30分鐘/1小時，事件解決法則：

· 10分鐘內可解決的事件，自行去解決，第一時間要向檢驗員報告。
· 研判需30分鐘解決的，事先需向部門主管報告，若30分之內不能解決之事件需向OCC報告。

· 研判需1個小時解決的，除以上處理方式外，還必須去知會下一項銜接工作之工作者，讓他能有所準備。
(4) 大修後對當初設定之目標進行檢討分析，他們對大修工期之差異檢討很用心力，例如：Grand Gulf電廠檢討每一天之差異內容（如附件四），及要徑排程之差異分析（如附件五，Critical Path Gain and Losses），特別值得一提的是不僅檢討工期落後(Loss)部份，亦想從工期提前（Gain）之回饋中獲得以後規劃更準確工期的方法。（本公司核能電廠一般較專注於檢討工期落後項目，而忽略工期提前項目的檢討）
2. 大修工作排程差異比較
(1) 我先對Hatch及Grand Gulf依我先前準備e-mail送達之核一、二廠前次大修要徑排程表的對映工期填入表示感謝之意，但他們表示因我給至level 2的項目與他們的工作項目內容不盡相同，故僅填至level 1(詳如附件一右側部份)，當場亦無法再請他們逐項去討論至level 2之要徑項目。

(2) 討論中Hatch電廠表示將以A/B長短串(loop)方式規劃長/短排程，此與本公司核一廠於今(100)年初大修精進計劃方案所研提出的方式相似，故特別吸引我的注意。
●Hatch規劃模式如下圖表所示：

短工期時：B串執行設備拆解維修，A、C串則為一般檢修作業。

長工期時：B串則為一般性檢修作業，A、C串設備為拆解維修。
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（核一廠計劃於100年EOC-25採A串（短）8天排程、B串（長）10天排程方式輪替，目前未採行長/短串之方式，則A、B串各約為11天之排程）。
3. 大修應變計劃：

(1) Hatch及Grand Gulf電廠表示若大修前有較完善的應變計劃（Contingency Plan）則可降低大修期間之風險度，此可謂是一種有備無患的計劃，他們應變計劃項目約可達30項，比較我們核一、二廠目前所規劃的10項的應變計劃，我們是少了許多。
(2) 他們在大修前11個月由部門經理負責開發應變項目，由大修經理負責召集審查、篩選，及確定應變項目之級別（level of contingency），因需依等級別做不同需要之準備程度，如最高層級之應變項目需要有：完備的計劃文件、備妥在現場的維修所需備品組件、維修人力/包商人員準備、現場環境巡視、工作進度需與大修整體之排程連結上。(例如附件六Grand Gulf之等級分類表)
4. 重要設備備品存量探討

(1) Hatch電廠約有1.25億美金之備品存量，其中安全有關之備品存量約為0.75億美金（新台幣22億元），本公司核二廠備品存量約為0.65億美金（新台幣20億元），其中專用備件存量約為新台幣18億元。

(2) Hatch及Grand Gulf電廠的大修前里程碑要求大修及應變計劃所需要的備品準備須於大修前10個月前開始，並於大修前2個月到位。
(3) 美國國內有建立PIMS（Pulled Inventory Management System）資料庫系統，提供核能電廠鍵入庫存備品項目，當有其它電廠有應急之需求時可以藉此系統尋求支援備品，目前已以網頁建立平台，有21個會員（Utilities）參與，56個核能機組（Units）上線，共享資源。
(二)結語：
如Grand Gulf Mr. Steve所言，美國文化與我們不同，故作法上不一定需要一樣，不過仍有我覺得新奇及值得學習之處，如前述Hatch電廠大修期間之10分鐘/30分鐘/1小時規劃，及大修期間一天要召開7次會議，當時我還提問大修中如此頻繁的開會作法，對大修工作不會造成影響嗎？Hatch回答說開會的人與工作的人員不同沒影響！
參、心得與建議
一、本次訪問中對他們大修後有針對重要工作項目及工作部門進行績效（Outage Organization Performance）檢討的方式留有較深刻的印象，檢討工作項目如，AOV、MOV、汽機、熱交換器等當次大修之重要工作項目；及檢討工作部門如，大修管控中心（OCC）、採購部門、機修、儀電等部門，檢討內容不會僅列出缺失的地方，對好的方向（What Worked Well）亦有論述，為的是看看能從此次大修中獵取多方面的經驗回饋，感覺此種專案性及針對性之檢討，在對整體大修作業之經驗回饋的能量較有份量。
二、雖然從言談中美國核能電廠之大修工期準確性的績效指標不是很好（工期誤差值約在20%左右），當與Hatch電廠Mr. Mike Brazell提及大修計劃排程是否對工期亦有留裕度，他是用中指靠著嘴唇“噓”了一聲，會心的微笑表示“是的”，但他們對大修工期之檢討讓我感受是用心的。舉例Grad Gulf去年的第17次大修檢討工期的差異(GAP)如下圖表說明：
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在此圖表中有一欄位(第4欄位)為「Action to Close GAP」，這就是我所謂用心的地方，因他們提出的差異（GAP）檢討項目，無論實際工期是Loss（落後）或Gain（縮短）均會檢討改善，朝能排出沒有“GAP”的計劃排程的目標。舉例如上圖表之反應爐回裝的Window工期，比計劃縮短（Gain）了22.75小時，檢討是何原因，如何運用好的事跡，以使此Window在下次的排程規劃能更貼近實際工期。
三、感受到美國人對事情的事前準備動作是“做出來的”，不會僅止於想在頭腦裡頭，大修前之規劃不但早早起動，程序的規定暨不馬虎又稍嫌繁多些（如Grand Gulf大修前的準備工作訂定了60多項Milestones，更對重要項目再加設Performance Indicator用以追蹤進行的績效），他們對大修前的準備態度是嚴謹的，如此費心的作為，是為接下來讓大修行進中的一切都能順暢，即使發現緊急突發事件亦可迎刃而解，所以大修前之應變計劃（Contingency Planning）亦為大修計劃之重大工作之一。大修應變計劃常是主導大修成敗之因素，因如發生不可遇期的事件，不但影響工期，重則可能造成核能等級之安全疑慮，從本次Hatch及Grand Gulf電廠的訪談中了解他們對「應變計劃」的認知是防患未然，有備無患的積極性措施，然本公司核能電廠之大修應變計劃為起步階段，無論觀念上及作業程序均尚有學習而改進之空間。故將請核一、二、三廠於大修後加強檢討「大修應變計劃」之運用情形及成效分析，並藉總處大修管理面檢討會時友廠間意見相互交流，精進應變計劃之內含，促使本項計劃於大修期間達到「臨危受命」的功能。
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CS2 EOC24 outage(2011) Hatch unit
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; would not open
(W7) requirement
Primary Boundary Primary boundary leak Test (210.1) 12.0 10.2 -1.8
Leak Test f
Scram timing test & response time measuren 12.0 8.0 -4.0 CRB.s.are alllinigoed
conditions
RPV depressurizing 2.0 2.0
Fuel shuffle phase Il recirc temperature cable
ECCS Integrity Test Preparation 46.0 0.0 -46.0 |takes long time so it 68.0 115.0 47.0 |replacement, drywell-to
is not critical path torus dp test failure.
Fuel Shuffle Phase
ECCS Intergrity Test 8.0 0.0 -8.0 (Il takes long time so
it is not critical path
DW head installation|
DW to Torus Vaccum Break Valve Leak Test 85 16.0 75 has not been in
(Including DW Instalaltion) : : " |critical path but this
time
(W8) OPTIONB T
Startup Preparation Primary Containment Integrated Leakage 840 104.0 20.0 CUTESERD 5
Rate Test (ILRT) (Option A) : : OSRIER
Clarifying critica
leads to CP delay
Quality Documentation Preparation & Revie 0.0 0.0
Start Up Review Meeting 0.0 0.0
Defect Critique/Correction and Complete the
: 0.0 0.0
Documentation
Generator Manitenance (Including 29 Stator
Coils and Oil Seal System Overhaul)
rcic surv fail, turbine lube
Shutdown Margin Test 4.0 4.0 24.0 33.0 9.0 |oil warming, mark-vi
(W9) controls issue
Plant Startup to Reactor Start Up and Pressurize till
Synchronize Generator Synchroizing the Grid ol.0 40 0| psnootl
Turbine #2 Bearing and i ——&PT
Malfunction Overhaul
Turbine Blade Inspection or Replacement
(Turbine Work is Critical Path)
Steam Dryer Repair
Other Added Critical -
CRD18-19 Maintenance
Install TIP » LPRM Check
Replace RPV O-ring 0.0 63.3 63.3
Total Critical Path (Hours) 807.5 937.6 130.1 672.0 869.0 197.0
Total Critical Path(Days) 336 391 54 28.0 36.2 8.2





[image: image5.jpg]KS Unit1 EOC21(2010) Grand Gulf
. As- As- .
Work ltems As-Performed| As-Planned | Difference Remark Difference | Remark
: Performed | Planned
Window
Total Outage Duration 2448 d| 27.09d| (2.61)d #HiHE d | #HEH# d| 3.77d
Window#1 - Offline to Mode 4 (Cold 039d 043 d (©0.04)d 0.33d d 033d
1 |Shutdown)

Generator offline to cold shutdown 9.30h 1033 h (1.03)h h h 0.00 h
\N_mdovv#z - Mode 4 to Mode 5 (RX 3.00d 2.79d 021d 4.08d 4.04d 0.04d
Disassembly)

Drain davity 7.00 h 4.00 h 3.00 h h h 0.00 h

Flush RHR FO37A/B Pipes (OP) 1.10h 4.00 h (2.90)h h h 0.00 h

Decontaminate cavity 4.90 h 6.00 h (1.10)h h h 0.00 h

2

Disassemble RPV 3260 h 29.00 h 3.60 h h h 0.00 h

Flood cavity 250 h 5.00 h (2.50) h h h 0.00 h

Install 360 platform 10.40h 19.00 h (8.60)h h h 0.00 h

Retreive Carriage Stop Pin from RPV bellow (GE) 1350 h 0.00 h 135 |2 OULortaiews contintied h h 0.00 h

on IVVI during retrieval.
Window#3 - Fuel Shuffle #1 213d 2.54d (0.41)d 1.69d 287d| (1.18)d

Conduct refueling bridge surveillance
test.(OP,EE,CS) 0.67 h 5.00 h (4.33)h h h 0.00 h

Open 28-29 cell /Conduct full-down travel test 212h 0.00 h 2.12h h h 0.00 h

Install DBG 28-29/record seating/Fully insert the CRB 057 h 0.00 h 057 h h h 0.00 h

3
I&((:D)RB (20-05 « 52-21 - 04-37) Friction Test (NE, OP , 022 h 0.00 h 022h h h 0.00 h

Open 24-29 cell 0.93h 4.00 h (3.07)h h h 0.00 h

Remove CRD 28-29, 24-29 & Disassemble the cells
& Install BHD Plug 20.70h 16.00 h 4.70 h h h 0.00 h

Initial fuel discharge ( 170 steps + D -28) 2570 h 36.00 h (10.30) h |Average 7.7 Steps/Hr h h 000h
Windo 5 -In \_/essel 7.29d 8.38d (1.09) d 9.13d 7.23d 1.90d
Inspections/Maintenance
Withdraw CRB (ISO&JUMP) (FOR IVVI)( Total 27) 210 h 5.00 h (2.90) h h h 0.00 h
Move DBGs (GE) 8.05h 8.00 h 0.05h h h 0.00 h

4
CRB/CRD Unlatch(9) (GE,ME,OP ) 364h 6.00h (2.36)h h h 0.00 h
Wi 152.83 h 19000h | (37.17)n |Partal IVVIin parallel with h h 0.00 h
initial fuel discharge






[image: image6.jpg]Insert CRB (Remove isolation & jumper) & CRD Venting 3.92h 6.00 h (2.08)h h h 0.00 h
Window#5 - Fuel Shuffle #2 348d 4.96d (1.48)d 6.17d 6.29d| (0.12)d
Fuel Shuffle @ ( 867-170 steps + D132) 77.47h 115.00 h (37.53) h |Average: 10.7 Steps/Hr h h 0.00 h
Core Verification 6.05 h 4.00 h 2.05h h h 0.00 h
Window#6 - RPY Pipe Tight (Rx 3.01d 3.38d 0.37)d 2.51d 346d| (0.95)d
Reassembly)
Regonﬂgure 360 Platform (In parallel with CRB 1200h 15.00 h (3.00)h Non-CP. Empha3|ze on h h 0.00 h
testing ) FME prevention.
CRD venting (OP,NE) 2.83h 8.00h (5.17)h h h 0.00h
CRD friction/function tests & needle valves adjustment 2333 h 31.00h (7.67)h h h 0.00 h
Drain down cavity 7.38h 6.00 h 1.38h h h 0.00 h
Decon cavity 5.50 h 7.00 h (1.50) h h h 0.00 h
Reassemble reactor 30.00h 29.00h 1.00h h h 000h
Window#7 - RPV Leak Test 1.11d 0.99d 0.12d 1.72d 0.75d 0.97d
Windawy - MOd_e switah to startup 2.28d 162d 0.66 d 240d 0.29d 211d
(Startup preparations)
PCIS Test (I1&C,0P) 18.90 h 9.00 h 9.90 h h h 0.00 h
Partial testing is nof|
TV/GV,RPT , RPS, BPV... surveillance test 27.00 h 18.00 h 0,00 h [Proceeded - until  turbing h h 0.00h
reassembly after turbine oil
cleaning.
Secondary containment integrity testing 250 h 5.00 h (2.50)h h h 0.00 h
Supplement missing items and/or make correction for 1.00h 300h (2.00)h h h 000h
153 package
2 hrs delay due to overhaul
Headquarter review and wait for start-up approval 523h 400 h 1231 [of generator oil sealing h h 0.00 h
system after HQ approved
CRB withdrawal.
Window#9 (Plant startup) 1.79d 2.00d (0.21)d 3.13d 2.13d 1.00d
RCIC test smoothly during
initial startup, but turbine
Rx S/U & Test 43.00 h 48.00 h (5.00) h [(Oling testing delayed h h 0.00 h
about 12 hours due to
PMG (EE) and 20-
3/AST(RS) maintenance.
Total Outage Duration 2448d| 27.09d| (2.61)d 31.16 27.39d 3.77d
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[image: image8.jpg]PLANT HATCH REFUELING OUTAGE HISTORY

Hatch 2R

UNIT 1
DURATION OUTAGE
CYCLE ACTUAL PLANNED A START FINISH
1 71 days 70 days 1 03/12/77 05/22/77
2 44 days 56 days -12 03/03/78 04/16/78
3 129 days 84 days 45 04/22/79 08/30/79
4 110 days 84 days 26 02/28/81 06/17/81
*5 47 days 47 days 0 10/10/81 11/26/81
**5a 48 days 48 days 0 04/24/82 06/12/82
6 136 days 168 days -32 10/08/82 02/22/83
i 37 days 38 days -1 11/05/83 12/11/83
8 106 days 70 days 36 09/29/84 01/13/85
9 167 days 84 days 83 11/27/85 05/13/86
10 65 days 58 days 7 04/22/87 06/26/87
11 73 days 69 days 4 09/28/88 12/09/88
12 108.5 days 109.5 days -1 02/17/90 06/06/90
13 73 days 68 days 5 09/18/91 11/29/91
14 61 days 60 days 1 03/16/93 05/16/93
15 45 days 44 days 1 09/21/94 11/05/94
16 40 days, 16 hours 32 days 8 03/23/96 05/02/96
17 41 days, 16.5 hours 36 days 6 10/11/97 11/21/97
18 61 days,3 hours 55 days, 7 hours 6 03/01/99/ 05/01/99
19 34 days, 14.5 hours | 30 days, 5 hours 4 09/29/00/ 11/03/00
20 31 days, 2.83 hours | 24 days, 19 hours 7 03/23/02/ 04/22/02
21 29 days, 18 hours | 27 days, 7 hours 2.1 02/14/04 03/15/04
22 48 days, 21 hours | 34 days, 22 hours | 13.23 02/11/06 04/01/06 ..
23 45 days, 7 hours 35 days, 16 hours 9.6 02/04/08 03/20/08
24 41 days, 18 hours 38 days, 0 hours 3.76 02/08/10 03/21/10

* FUEL INSPECTION OUTAGE
** CHEMICAL INTRUSION QUTAGE

Hotely \

#
f




[image: image9.jpg]Haleh @48

UNIT 2
DURATION OUTAGE

CYCLE |ACTUAL PLANNED A START FINISH
1 113 days 70 days 43 11/01/80 02/22/81
2 94 days 98 days -4 02/19/82 05/25/82
3 102 days 55 days 47 04/04/83 07/14/83
4 235 days 183 days 52 01/13/84 09/04/84
5 49 days 54 days -5 04/05/85 05/25/85
6 84 days 54 days 30 09/18/86 12/11/86
7 68 days 65 days 3 01/13/88 03/21/88
8 104 days 107 days -3 09/04/89 12/17/89
9 74.5 days 64.5 days 10 03/20/91 06/02/91
10 67 days 60 days 7 09/16/92 11/21/92
*10 33.5 days 33.5 days 0 03/04/93 04/06/93
11 45.4 days 42.0 days 3 03/16/94 04/30/94
12 59 days 43 days 16 09/23/95 11/21/95
13 36 days, 9.5 hours 34 days 2 03/15/97 04/20/97
14 62 days, 23.5 hours | 40 days,18 hours 22 09/08/98 11/09/98
156 37 days,12.2 hours | 31 days,23 hours 5.5 03/04/00 04/10/00
16 38 days,11.3 hours | 36 days,15 hours 1.8 09/15/01 10/23/01
17 29 days, 5.33 hours | 20 days, 13 hours 8.3 03/01/03 03/30/03
18 37 days, 6 hours 33 days 4.6 02/05/05 03/15/05
19 39 days, 21 hours | 29 days, 12 hours 10.9 02/06/07 03/17/07
20 106 days, 2 hours | 42 days, 10 hours | 63.66 02/09/09 05/26/09

* FUEL INSPECTION QUTAGE
* CHEMICAL INTRUSION OUTAGE





附件三

[image: image10.jpg]Category

Lost-Time Accidents

OSHA Recordables

Outage and Department Goals

Goal Actual
0 0
0 4

Shutdown Safety Management

No Significant Safety or

Operational Issues

No Significant Safety or

Operational Issues

Cumulative Radiation Exposure <130 Rem 143.839 Rem
Personnel Contamination Events <40 PCEs 46 PCEs
Human Performance 0 Events 1 Events
Outage Duration <27.7 days 31 days 4 Hours

Outage Budget

< $34.836 Million

$35.636 Million

Equipment Reliability

Post Outage Continuous Run

100% completion of Equipment
Health Commitments

Breaker to Breaker (60 Day

incentive)

37 Total
3 Not Completed/ 2 partial

> 60




附件四

[image: image11.jpg]31 Days, 4 Hours and 08 Minutes

27-May-10 00:08

Duration
OrigiNalc: s wmmemsmmemen svmm vame R RN SRS SRR SRR TR R R 657.50
27 Days, 9 Hours, 30 Minutes 25-April-10 20:00 -
23-May-10 05:30
ACEIAL w0 smsn svwmsn smnsmmmsmmn o s Se S S SR S ST ST 748.13
31 Days, 4 Hours, 08 Minutes 25-April-10 20:00 -

BT 1T PP -90.63
3 Days, 18 Hours, 38 Minutes

Hours ahead or Behind Schedule: (gain/loss)

o 5/27-

v
4
v

o 5/26-—

4
v

Loss of 3 hours

TVR Cabinet — 9.5 hours.

Generator Voltage Setting High — 3 hours.
Turbine Balance Slot on #11 Bearing 5 hours.

Loss of 13 hours
Seal Steam System Readiness — 5 hours (total 10 hour impact)
Impact of RFPT A Tag Out on Off Gas Flow Rate — 8 hours

e 5/25 —TLoss of 17.5 hours

v

AN

e 5/24-

v

4
4
4

SJAE conductivity element replacement — 3 hours

Offgas system operational delay due to water in the system — 2 hours

Seal Steam System readiness — 5 hours

RCIC surveillance delayed due to lack of power to the remote shutdown panel and suppression pool

transmitter replacement — 7 hours

14.5 hours loss

SRM Recorder troubleshooting and coping plan alignment and execution — 11 hrs
RWCU Aflow transmitter repair

SRV Annunciator — 2.5 hours to determine annunciator card problem

Condenser vacuum low — Mechanical vacuum pump tag for oiler (1 hour)

e 5/23 33.5 hrs behind schedule — Mode 2 Preparations





[image: image12.jpg]5/23 Delay’s — Loss of 19 hours
v" SRM Recorder trouble shooting and repair —Late ID of restraint
v RWCU Aflow transmitter trouble shooting and repair — not resolved — parallel path not pursued,
lack of understanding of indications
v" Suppression pool level high
v" IRM and ARM surveillances - Inefficiencies in execution
5/22 eleven hours delay in placing long cycle cleanup in service and a 3 % hour delay in paper closeout.
5/21 On Schedule due to removal of all remaining contingencies.
5/20 15 Hours behind schedule. Delay condenser close-out.
5/19 6 Hours behind Schedule, 8 hr loss on LP 2 hood lift, 6 hr gain on LP 2 hood tensioning.
5/18 4 Hours behind schedule
5/17 4 hrs behind schedule
5/15 On schedule - 4 hour gain Fuel Shuffle
5/14 4 hrs behind schedule -  Fuel Shuffle progress below target
5/10  on schedule —3 hr gain on ECCS LOP Surveillance
5/9 3 hrs behind schedule — 1.P2 Steam Line Weld Repair before Rotor Set
5/8 3 hrs behind schedule - Div Swap Diesel Jacket Water Pump Pressure

5/06 2 hr gain for turbine LP3 rotor blasting

5/05 2 hrs behind schedule — 8 hr loss due to Blast Shack roller motor failure with contingency nor ready.
10 hr gain on LP2 lift sequence schedule.

5/04  4.5hrs behind schedule — Rotor decon 3.5 hrs and job brief 1.0 hours.

5/02 Recirc B motor move was delayed 6 hrs





[image: image13.jpg]5/02 Feedwater sparger plug installation was performed in 5 hrs vs 18 hrs net 13 hr schedule gain.

4/30 On Schedule - 1 Ar net gain - 2 hrs gained on parallel activities, 1 hour loss on surveillance.

4/29: 1 hr gain — Refuel team paralleling the installation of the invader tool while continuing with the

nozzle flushing.

4/29: 1 hr gain — Performed C71-C-0002-04 (Set fuel grapple) in parallel during delay in installing

nozzle plug.

4/29: 1 hr loss — Interlock surveillance duration for bridge recovery.

4/29: 5 hr loss — Delta in RHR alignments prevented ‘B’ Recirc Nozzle plug installation.

4/28: 2.5 hr gain — Carousel pinning issues carried over to day shift (2 hr loss), Carousel pin removal (1

hr loss), Refuel Team developed and implemented schedule recover plan (5.5 hr gain).

4/27: 2.5 hr loss — Vessel level instrumentation channel check failure, stuck stud during removal of head

insulation package, carousel pinning issues are impacting head de-tensioning.
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Critical Path 

Gains and Losses

Complete Revised Sequence 

to institutionalize 

flushing nozzles 

and installing 

invader

Initiated recovery 

plan due to delays 

in disassembly. 

RFP available due 

to HFTS issue. 

Parallel of nozzle 

flush with invader 

installation and 

surveillances

(Start Head 

Detention to Start of 

First Fuel Shuffle)

+4.5

9/15/2010 Actions Included in 

Maintenance 

Presentation

War Room  and 4.0 

Preparation

Maintenance Team 

Readiness

Preparation for 

Vessel Level 

Instrument Respan 

(Cold Shutdown to 

Start Head Detention)

-5.5

Add to Contingency 

plan available saw 

on refuel floor to 

cut bolts. 

OLG-2010-150 CA 

3

Action to close 

Gap

05/12/2011 Identified gauld 

stud assembly.

Delay in  Head 

Insulation Package 

Removal

Due Date Cause Description Gain(+), Loss(-) 

in hrs
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Critical Path 

Gains and Losses

Complete

02/01/2012

Schedule 

template has 

been corrected to 

show actual 

durations for SNM 

handling and 

disposal.

Conduct JIT on 

SNM containers

OLG-2010-150 

CA5

Schedule 

estimates did not 

accurately 

address new 

SNM handling 

requirements.

Stand down for 

Drytube Cutting 

Issue 

Drytube 

Replacement

(In Vessel 

Maintenance to 

Start of Fuel 

Shuffle #2)

-45.5

Complete

02/17/2011

Outage template 

adjusted based 

on RF17 actual 

for FW sparger 

plug installation 

and removal.

Evaluate offload 

to CTMT vs Aux 

Building

OLG-2010-150 

CA4

Feedwater 

Sparger Plug 

installation 

duration based on 

limited OE and 

one bridge.

Fuel stored in 

UCP rack due to 

HFTS

Refuel Equipment 

Performance and 

Team Readiness

(Start of First Fuel 

Shuffle to In Vessel 

Maintenance )

+28.5

Action to 

close Gap

Due Date Cause Description Gain(+), Loss(-) 

in hrs




[image: image17.emf]24

02/17/2011 Institutionalize 

changes into base 

schedule for 

improved sequence 

times and 

execution 

improvements  

Re-sequencing of 

work during HFTS 

and CRD 

recoupling delays 

and improved 

assembly times. 

Team Readiness

Lessons learned 

from FWS Plug 

installation

(Core Verification to 

RPV Pipe Tight)

+22.75

Complete None Pre Outage focus 

on upgrade of PMs 

for Refuel 

Equipment

Refuel Equipment 

Performance and 

Team Readiness

(Start of Fuel Shuffle 

#2 to Core 

Verification)

+3

Complete

2/17/2011

Activity duration 

adjusted in base 

schedule to reflect 

actual 

requirements.

Incorporation and 

Train on Industry 

Best Practice for 

venting mechs.

Duration of re-

couple window not 

adjusted from past 

performance data.

Blade Recoupling 

duration did not 

account for delays 

caused by air in the 

system for new 

CRD Mech that 

required venting.  

(Continued)

(In Vessel 

Maintenance to Start 

of Fuel Shuffle #2)

-45.5

Action to close 

Gap

Due Date Cause Description Gain(+), Loss(-) 

in hrs
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附件一











PAGE  

_1377522506.ppt


Critical Path Gains and Losses

		Gain(+), Loss(-) in hrs		Description		Cause		Action to close Gap		Due Date

		(Start of First Fuel Shuffle to In Vessel Maintenance )
+28.5		Refuel Equipment Performance and Team Readiness		Feedwater Sparger Plug installation duration based on limited OE and one bridge.
Fuel stored in UCP rack due to HFTS		Outage template adjusted based on RF17 actual for FW sparger plug installation and removal.
Evaluate offload to CTMT vs Aux Building
OLG-2010-150 CA4
		Complete




02/17/2011

		(In Vessel Maintenance to Start of Fuel Shuffle #2)
-45.5		Drytube Replacement		Schedule estimates did not accurately address new SNM handling requirements.
Stand down for Drytube Cutting Issue 		Schedule template has been corrected to show actual durations for SNM handling and disposal.
Conduct JIT on SNM containers
OLG-2010-150 CA5

		Complete




02/01/2012


























































_1377522559.ppt




		Gain(+), Loss(-) in hrs		Description		Cause		Action to close Gap		Due Date

		(Continued)
(In Vessel Maintenance to Start of Fuel Shuffle #2)
-45.5
		Blade Recoupling duration did not account for delays caused by air in the system for new CRD Mech that required venting.  		Duration of re-couple window not adjusted from past performance data.		Activity duration adjusted in base schedule to reflect actual requirements.
Incorporation and Train on Industry Best Practice for venting mechs. 		Complete




2/17/2011

		(Start of Fuel Shuffle #2 to Core Verification)
+3		Refuel Equipment Performance and Team Readiness		Pre Outage focus on upgrade of PMs for Refuel Equipment		None		Complete

		(Core Verification to RPV Pipe Tight)
+22.75		Team Readiness
Lessons learned from FWS Plug installation		Re-sequencing of work during HFTS and CRD recoupling delays and improved assembly times. 		Institutionalize changes into base schedule for improved sequence times and execution improvements  		02/17/2011




































_1377522047.ppt
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