出國報告（出國類別：洽公）

龍門計畫主控制室與儀控系統一號機設計更新再測試及二號機複製、工廠接收試驗
                      服務機關：台灣電力公司

  姓名職稱：廖學志/電腦工程監

派赴國家：美國
 出國期間：94.12.22到95.6.19

報告日期：95.8.17

QP – 08 – 00   F04
行政院及所屬各機關出國報告提要

出國報告名稱： 龍門計畫主控制室與儀控系統一號機設計更新再測試及二號機複製、工廠接收試驗

頁數 42  含附件：■是□否
出國計畫主辦機關/聯絡人/電話                            
台灣電力公司/陳德隆/23667685

出國人員姓名/服務機關/單位/職稱/電話

廖學志/台灣電力公司/核四廠/電腦工程監/24902401分機2364
出國類別：□1考察□2進修□3研究□4實習■5其他 洽公

出國期間：94.12.22~95.6.19             出國地區：美國

報告日期：95.8.17

分類號/目：儀控工程、ABWR

關鍵詞：儀控工程

內容摘要：（二百至三百字）

參加Invensys分散式控制暨資訊系統之廠家測試見證工作，包括：
(1) MPL Module Test：見證MPL 8008張邏輯圖測試，追蹤偏差處理、測試文件紀錄，掌握測試時程，協助問題協調等。
(2) PCS Test：PCS測試在本公司的要求下，需在Real Hardware、real software及real database下執行。與GE及Invensys人員討論測試架構與範圍，見證PCS設計更新再測試建置與測試作業。
(3) Gateway測試：見證TMR系統之測試及軟體建置之各項作業。
(4) 見證與參與HPS 8.2軟體的建構與測試。
本文電子檔已傳至出國報告資訊網（http：//report.gsn.gov.tw）
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1、 出國內容與過程

1、 目的

（1） 龍門分散控制暨資訊系統(DCIS)設備在各供應廠家完成製造及其相關測試後，於設備準備出廠送交本公司前須另會同本公司人員執行系統整合測試，以驗證系統設備功能及品質皆符合設計規範要求。所有測試均依本公司審查核准之測試計畫/程序書及允收準則執行程序書中的每一個測試步驟，即工廠接收測試(D-FAT)，這是DCIS設備接收前最重要之測試項目。主要DCIS廠家Invensys一號機的測試工作，雖已在去年底完成，但因龍門一號機系統設計仍未完全定案，儀控系統之設計到2005年9月15日才全部凍結，亦即廠家須重新執行設計變更部分再測試項目，同時執行二號機複製、工廠接收試驗。基於所有測試工作及測試結果查證必須在設備交運前完成，目前廠家已依工作時程執行主控制室與儀控系統一號機設計更新再測試，本公司需繼續派員監督測試相關工作，以期系統測試工作確實進行

（2） 由於本次測試是設備交運前最後階段的測試，不論在測試過程或設計上產生之任何問題均須在工廠快速協調解決。本次出國任務將包括一號機設計更新再測試及二號機複製、工廠接收試驗的監督與問題協調解決，對於Invensys在一號機測試不符合事項後續處理及測試狀況，亦列為本次出國處理之項目。
2、 行程

本次任務出國期間自中華民國94年12月22日至95年6月19日止，共計180天，行程內容如下：

	起迄日期
	停留機構
	所在地點
	工作內容

	94.12.22-94.12.23
	
	台北→美國麻州East Bridgewater
	往程

	94.12.24-95.6.16
	Invensys公司
	East Bridgewater
	參與龍門計畫主控制室與儀控系統一號機設計更新再測試及二號機複製、工廠接收試驗

	95.6.17-95.6.19
	
	美國麻州East Bridgewater→台北
	返程


3、 執行過程與內容

出國任務執行過程與相關工作內容分項說明如後：
1、 Invensys組織：
Invensys DCIS是集合各廠家控制訊號表現於控制室，範圍廣泛、功能複雜，計畫經理為Charlie Robinson先生，技術經理為John Dick先生，其餘工作人員區分為下列Group：
1. Configuration Team: 由Drew負責，主要工作為ICC建置、VRR close及Graphic修改。龍門計畫負責DP及DCT畫面連結建置之Tecnatom公司亦派駐一位工程師負責立即解決DCT問題。
2. MPL test Team：由Tina負責，執行MPL各系統邏輯驗證，若發現不符，即開出DR。屬於Code 2的DR就送回Configuration Team更正；屬於Code 5的DR由GE負責工程師判斷後再分送各權責負責公司(RDO)解決。
3. Datalink Test Team:由Joseph Marrot負責，主要執行與其他系統介面測試事宜，包括TMR 系統、MVD介面測試及ERF測試。
4. PCS Team:由Michael O’brien及Joseph Marrot負責，包含Tech. Spec. Monitor(TSM)， 3D Monocore(3DM)，Safety Parameter Display System (SPDS)，On Line Procedure System (OLPS)，Core Thermal Power (CTP)，Permission Class，TRA/SOE，Historian，Report，TPM&D，Alarm and Annunicatior System，Special Display，General Display，Power Generation Control System等14個不同次系統，部份使用客製化程式建置，屬於比較繁複的工作。
5. HPS及Networking：由Stephen Bruno負責，主要執行HPS 8.2 upgrade及網路測試。
6. 其他工作Team:硬體接線、盤面檢查、支援RMU test、Hardware test、performance test等。

2、 測試過程與結果:

1. Design Input的修訂牽涉到GE與S/W的設計問題，是Invensys工作的瓶頸。Design Input沒解決，之後的MPL測試、PCS測試將無法順利進行。設計工作延宕是造成整個時程延後的主因，人力不足以及工作態度是造成設計工作延宕的原因。為了加速文件流程，縮短S/W DR/VRR的解決時間，目前由駐Invensys代表直接Email核技處負責同仁及S/W 經理Maxwell Kuo先行處理，正式文件再由GE SanJose另送。
2. 依據Invensys系統連線圖(Interconnect Drawing)及Data Flow Diagram建構Invensys DCIS架構圖三張（如附件一）。Invensys的網路可區分為I/A Control Network、Enterprise Network及Time Stamp網路。I/A Control Network是Invensys主要的控制網路，包含FBM、FCM、ZCP270、AW、WP及網路印表機等I/A系列設備。Enterprise Network則是PCS系統的LVD、OLPS/PGCS和3D MoniCore等次系統的網路連線，主要目的是將運轉人員所需畫面顯示在LVD上，以區隔I/A控制網路。Time Stamp網路則接收GPS時間訊號，以Daisy Chain方式連接FBM、CP、MVD做為TRA/SOE的時間戳。第一張圖主要為主控制室及其背盤區之系統架構(CB EL.7600，Room499，Room491及Room492)，Invensys負責的MPL系統大多在此區域。第二張圖主要為電腦室之系統架構(CB EL.12300，Room591及Room501)，主要為其它DCIS(例如DRS、NMS、T/G和一些PLC控制器等)連接Invensys網路之Gateway或MVD等界面，和一些PCS系統的電腦設備。第三張圖為Common之系統架構，位於輔助燃料廠房(AFB ) Room 408。另外接收Time Of Date之GPS系統亦位於此廠房，TOD的訊號利用光纖串接(Daisy Chain)到每個RMU、CP、Gateway及MVD來做訊號的Time Stamp。
3. MPL測試：
A. 目的為驗證程式的建置符合設計的要求，總共有114個系統，8008張邏輯圖全部驗證，範圍包括I/O database、DCT及LD的驗證。測試在FSIM的HPS 8.0 Windows XP環境下執行，不同於Baseline test的HPS 6.5 Windows NT 4.0架構。平時測試人員約六到八人。
B. 測試流程：由Drew將各系統的設計Implement後，程式down load到FSIM。Test team leader Tina再將各個prerequisites條件集合成一份Travel Log，包括Baseline DR、修改後之I/O database、DCT、Graph及所有之LD。由駐Invensys代表檢視各prerequisites是否完備，若已完成則通知核技處簽署Approve，Invensys據此由測試者執行測試。為確保作業流程品質，測試過程則以黃色螢光筆Highlight，若有不符合事項則以黑色筆記錄DR，再將DR登錄於DR Log管控。Highlight過之邏輯圖為執行FAT的重要依據，也是以後我們要修改邏輯圖的參考，經與Invensys技術經理John Dick討論後，Invensys同意將Highlight過的邏輯圖列為test report的一部份，將送給台電，並另附彩色掃描的電子檔。
C. 測試者因其他計劃需要，迭有異動。所以會補沒經驗的工程師，施以短期訓練後執行測試工作。對於此類測試者，我們會多加關注，注意其測試過程是否符合要求。
D. 於前面第1點所述，Design Input的修訂是Invensys工作的瓶頸，若VRR經過數個月仍沒回應，Drew會將此類系統放在所謂的Parking Lot中，例如:T49、C71。Invensys接受Design Input的Dead line是2006年7月4日，未能解決的VRR將成為DR繼續追蹤。Drew team工作人員預計七月底陸陸續續轉移到別的計畫。
E. MPL測試是其他測試的基礎，PCS測試、Datalink測試、Performance測試等具有整合各系統的測試應該在其後執行，但因時程延宕，無法等所有MPL測試完成後再執行。所以要注意其他整合測試所需的相關MPL測試是否已完成。

4. PCS測試：
A. PCS測試是比較繁複的工作，不是Invensys標準的建置方式，使用很多不同的應用軟體及客製化軟體(Customized program)。軟體建置人員有獨特性，所以這些工程師數年來幾乎沒有異動。

B. PCS系統是整合各MPL系統，向各MPL CP要資料，但I/A不能同時與太多CP連通，故另外設計MailBox的CP，將相關的I/O集合到Mailbox，各次系統的應用程式再向Mailbox截取資料。
C. PCS測試在本公司的要求下，需在Real Hardware、real software及real database下執行。於二月中旬時，分別與Invensys負責工程師討論PCS各次系統架構，並與GE經理Kim Yu及PCS Leader Jerold Mark討論test scope、test case，每個次系統都必須從FBM送訊號做End to end test，詳如附件二。另OLPS因程序書尚未完全建置，GE同意於Fuel Loading前，派員來廠負責建置OLPS程序書；PGCS因與47個系統有介面關係，目前沒有Simulator的情況下，無法做動態測試，要求GE同意start up測試時，若有功能不符情形，GE要Guarantee且派員來廠修復。
D. PGCS測試分為邏輯圖測試與ADS測試，由John Tulka負責。John花了半年時間將邏輯圖建置在I/A系統上，可以在上面直接Toggle訊號來驗證邏輯，Invensys答應這套邏輯Display將給本公司，以方便未來的邏輯維護。PGCS LD的功能建在1C91_9的CP上，運轉員操作的PGCS.exe以Visual C Implement建在WP上，另有Server及Administrator AW做版本管控及程式順序修改用。Invensys對台電的態度蠻開放，允許我們自行操作，職在操作時發現一些邏輯問題，已開立DR請GE負責人Ira解決。而ADS測試時，因HPS 8.2 upgrade發生Foxapi與PGCS.exe communication問題，PGCS一直無法測試，經過外包程式人員Ralph、Invensys研發部門人員及Joe Marrot、John Tulka三個禮拜的努力才解決。
E. I/A ZCP270從2004年四月推出以來，經過兩年多的驗證與經驗回饋，HPS版本從6.5昇級到目前的8.2，功能更臻完備，但龍門計劃的PCS及Gateway介面系統具有獨特性，無法從別的計劃得到經驗回饋，故HPS昇級時發生PGCS communication Error的問題。所以我們要注意已運抵工地的N31 MHI的系統，因已於2004年五月使用HPS 6.5測試，工地安裝後若發生連線不穩現象，應及早連絡Invensys修改IFM/Gateway的驅動程式。
F. SPDS由Archira負責，75%的邏輯需要重新驗證，整個測試需六個星期時間。本系統共建置有1464個演算單元，其中有374個演算單元有變更需要進行測試，主要是OR Gate運算準則的修改(佔346個)，其他有連接點變更或演算方式修改等。
G. AAS由David負責，Alarm由CP產生經過Message Manager到Alarm Filter Program(AFP)做Grouping動作。AFP軟體架構在redundant AW67,68內，主要功能是接受Message Manage的Alarm，經過afp.cfg群組化後，送給PLC去驅動對應的Alarm Tile，afp.exc程式接收MM Alarm C:B.P，判斷Alarm Compound名稱，遇到數字時即截取四個位元為系統代號(1C91 PCS系統除外)，此系統代號參考aft.cfg table找出對應的alarm視窗，同一系統的Alarm因為具有相同的系統代號名稱，故送到同一個alarm視窗顯示。1C91因Alarm tile上另有屬於1C91的TSM Alarm，所以需另外判斷，若是1C91_8004則屬於TSM alarm，否則是PCS Alarm。

             各個Invensys系統設備，包括C91 workstation、H12及H23等的連線，若發生故障，會由system monitor警示，對應的compound屬於Multiplexing system，此類alarm都是priority 1，不經過MM的reprioritization。

        Message Manager(AW65、66)內建的MMCS程式，每隔一秒掃瞄reprioritization matrix(AER)，若發現Mode或Event變化，就將reprioritization的資料送到每個CP上更改Alarm Level，完成reprioritization的動作，再將訊號送到FBM 233/FCM/PLC去驅動Alarm Tile。另網路node上由system monitor監控的設備，包括H11、H12、H23、C91若發生故障則歸類於MUX Alarm，但運轉人員沒有使用System monitor的權限，所以須由維護人員處理。

5. Gateway Test:

A. MVD測試：由Rob及Joseph Marrot負責，MVD Data Link執行自動處理測試環境建置有二種方式，一是有關ESF的MVD，另一是有關NMS/RTIF的MVD如附件三。作業方式是在AW工作站(圖左上方)及Test Equipment PC(圖右上方)上各執行一個自動處理程式，Test Equipment PC內容是設定一個改變MVD內容的指令，經一時間(約2秒)由AW工作站自動處理程式經由FBM(圖中下方)取得相對位置的資料值傳回Test Equipment PC，由Test Equipment PC比較結果相同則標示為Pass，結果不同即標示為Fail。對於顯示畫面的比對方式，則是由Test Equipment PC設定一個改變MVD內容的指令，直接觀察AW工作站上顯示畫面的變化，包括數值、Alarm顏色等變化。
B. TMR測試：由GCS(原GEIS)人員利用trainer驗證所有修改過的邏輯。無誤後，邏輯程式利用光碟片down load到TMR盤內控制器。安裝載入軟體作業過程中，若在狀態(Status)視窗上出現紅色Error訊息，表示有二個原因： 

I. 由於I/O模組的型式(例如，PDA類比訊號模組)依據功能可有多種軟硬體選擇(例如，H1A或H2A)，軟體規劃時若未正確定義(例如，定義為H2A)，當進行載入軟體作業時，其診斷程式發覺有不一致(實體為H1A)或未知(Process盤與RMU盤未同時啟動電源)時，會出現紅色Error訊息要求確認，此時須依其指示的模組位置，實際確認及修正選項後重新啟動，此紅色Error訊息不會再出現。
II. PSTA模組是Datalink使用具有雙重設計，每一個模組上有7個port，第7個port是接Ethernet的port，因其診斷程式發覺有相同的IP位置，工作人員必須修正後重新啟動。

6. HPS 8.2更新：

A. 參與Invensys軟體更新作業，以了解軟體安裝的過程。更新流程為：(a). Invensys 工程師先將所有FCM內建EEPROM軟體從1.30版更新為1.38版，ZCP軔體由4.0更新為4.3版。(b).資料庫內的資料及AW的應用程式由負責工程師先以光碟備份。(c). 依software map的軟體規劃，依序安裝於每一台WP、AW。此次更新還包括Macfee防毒軟體、Windows XP service pack 2及service pack2 patch file。(d).將備份之資料庫及應用程式回裝相對應的工作站內。

7. 截至七月十二日為止，各系統的測試狀態如附件四。

3、 駐Invensys日常工作項目：

1. Morning Meeting：每天早上8:30由John Dick召集，Charlie Robinson、GE代表及台電代表參加，主要討論測試情形及待解決事項。

2. DR closing：

A. 已有解決方案的DR由Matt Knott重新驗證，GE及台電人員簽署，GE希望FDI時的DR少於100個，所以加速解決DR，此工作佔了許多時間。截至7/6共1083個DR，已結案DR計769個。
B. GE Randenko管控DR及VRR，先做分類，屬於S/W負責的，同時email台電代表及SanJose;若是DCT的問題，則直接給Tecnatom工程師。

C. 有些DR屬於修改S/W圖面，GE Richard會認為不屬於GE範圍而簽署，但個人認為DR一旦close，則失去追蹤改善的機制，雖然不是GE應負責的，但仍不該close，所以台電不簽署。並告知Invensys，這類DR不應結案，Charlie Robinson亦同意個人看法，此類DR持續Open。

3. MPL test observation：

A. 因MPL系統數量多，所以測試程序書依Group來審查。須檢視Tina所準備之各group Travel Log，是否各prerequisites都已完成，若已完備則通知核技處可以Approve test procedure。

B. 觀察各測試者的狀況，若有疑慮，於每天晨會時向John Dick提出。例如：測試者須依規定用黃色螢光筆將驗證過的邏輯畫線且須做到哪畫到哪，沒驗證的不能畫，以確保驗收測試品質。

4. Test scope discussion：

A. 與Invensys工程師討論Test scope和test case。例如PCS各次系統、ERF系統等。

5. PCS test signoff：

A. PCS各次系統、ERF系統測試簽署。

6. 其他FAT test signoff：

A. RMU test、Hardware test等的驗證簽署。

7. 困難：無法同時兼顧並行之多項測試。Charlie Robinson曾表示，Invensys有四五十人參與FAT測試(若包括發展部門則將近上百人)電廠應多人參與他們的FAT測試，才能順利接收設備。但侑於預算與經費，有時只有一位台電代表，所以必須選擇重要系統觀察。
4、 軟體架構：

1. I/A 軟體：放在CP上的C:B.P軟體，包括MPL系統，部份PCS系統。FoxView、FoxDraw、TCL等HPS軟體。

2. standard commercial language：包括Windows、Acrobat、snapshot等列於software map清單上軟體。

3. customized application software ：另外由外包人員或發展部門等利用高階語言撰寫的程式。例如大部份的PCS次系統軟體。
5、 Foxboro 客戶服務中心：

1. Foxboro Customer Satisfaction Center系統，可以從CSC網站看到I/A控制系統新的資訊，設備Manual以及維護咨詢服務。每個單位允許一個註冊，目前台電公司龍門計劃是以本人註冊，權限是Full service，未來本廠若有Foxboro控制系統的維運問題，皆可透過此系統直接與Foxboro客服人員連繫。

2、 出國心得與感想

1、 本人於92年12月22日下午，抵美國新英格蘭地區麻州，高緯度的麻州冬天是出名的冷。在零下十三度C搬家安頓生活，對於生活在亞熱帶的台灣人，是特別的經驗。幸好核技處張飛龍先生及一些友人的幫忙，安然渡過漫長的寒冬。
2、 於派駐期間正逢農曆新年，為了增添中國過年氣氛減少思鄉之苦，Invensys公司華人邀請我們一起吃年飯。十多位華人在異鄉過節，別有一番滋味。職深刻感覺，美國能在科技業領先各國，除了地大物博外，融合各地菁英是其強大的主因。所謂有容乃大，十多位來自台灣、大陸、香港、新加坡的華人菁英在Invensys公司貢獻他們的專長。除了華人外，Invensys公司還有印度人、俄羅斯人、波蘭人、寮國人、日本人等，因為這些外來的菁英造就了Invensys公司的國際版圖。
3、 本次任務為觀察、監督Invensys公司的龍門計畫DCIS工作。為圓滿達成任務，與廠家人員的日常互動也是一項非常重要的課題。我們與Invensys公司龍門計畫團隊不論在工作或是生活上的互動良好，Invensys工程師樂於協助解決我們的問題，利於任務達成。
4、 龍門計劃Invensys DCIS部份設備數量龐大，系統繁複，更因為較Fancy的設計未經其他電廠的運轉礪練，未來安裝後勢必會大量的設計功能修改，可是本廠儀控課/電算課只有少數的人力可用，人力的運用是安裝後工地測試非常重要的課題。

5、 根據Invensys規劃的時程，龍門計畫DCIS設備將分為三批交運，分別為8月、10月及12月中。8月為空盤和TMR盤面，10月為最重要的設備，包括H12、C91和部份RMU盤面，12月則為剩餘的RMU盤面。每次大約需1-2個月來清盤、檢驗及包裝，所以預估所有的測試須在八月底結束。依照目前的進度來看，時程非常緊迫，所以會同時執行多項測試，對本公司派駐人員形成極大壓力。
3、 建議事項

1、 114個MPL系統用I/A C:B.P Implement，可借重Invensys台灣分公司及核研所的人力支援。至於PCS一些客製化程式，廠外可支援人力有限。而且Invenys按照軟體建置程序建立軟體，但對邏輯的功能還是要GE解決，而GE的工程師人數一直在縮減。例如PCS本來有八位工程師負責，鄭正夫去年年底退休後，現在只有Dan Goul和Jerold Mark二人，所以必須及早培養電廠工程師熟悉相關資料。
2、 ZCP 270架構的設備是Invensys新一代的產品，負責龍門計劃的人是最熟悉新產品，所以陸陸續續分出去做別的計劃，例如：Len Meter promote到主管核能部門，James Wong到喬治亞州，Paul Blecharczyk到華盛頓州。測試陸續的完成，人員也隨著異動，預計七月底configuration team人將全部轉到別的單位。若熟悉系統的人員轉到別的計畫，當本廠需要TA時，不一定可以要到適合的人選。建議早日聘用熟悉I/A系統的TA，以利工程進行。

3、 HPS 8.2更新是Invensys I/A控制系統的重要里程碑，Invensys訓練中心也配合產品的更新增加一些課程，Invensys公司也積極培訓他們這方面的人力。建議廠內派適當的人員參加Invensys訓練中心的新課程，及早了解核心技術，因應設備安裝後的測試。
4、 Application program source code及User manual是未來電廠維運修改的重要參考。包括OLPS/PGCS/AFP等客製化軟體、MPL、PCS的測試畫線邏輯圖、Invensys製作的邏輯圖及相關工程師寫的user manual，應督促GE公司儘速提供給本廠。
5、 在測試時程延宕，GE人力缺乏，Invensys工程師轉調其他計劃的狀況下，O&M Manual是未來電廠維運的重要依據。現階段重要的議題就是確保電廠所須的資料，GE都會放在O&M中，且列入正式文件管控，以利於納入未來電廠的構型管理計劃內。
6、 有些設備的設定參數是維護的重要參考，O&M並無詳列。例如ERF switch/router設定參數、E7 switch設定參數。應督促GE將此設定參數列於相關文件中。
4、 附件
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附件二
The following notes resulted from a series of meeting between GE/TPC/Invensys in E. Bridgewater from January 30th to February 7th 2006.  The intent of the meeting was to develop a shared goal of PCS testing.  The finalized notes on PCS testing are  indexed as follows:

1. Tech Spec Monitoring. (TSM)

Refer to sketch on TSM Architecture in Appendix 1.

Previously Tested in 2004

1. All 250 Calculations for the TSM Boolean outputs. 

2. Verified to output to the CAD and checked the Alarm text, & Priority.

3. Verified application on the real hardware ( not FSIM). 

4. Verified functionality of the TSM to ARP…tested only 2-3 points. Intent was not to verify all points, just to check that TSM to ARP worked. 

Method of checking:

1. Simulate points in the CP output blocks to drive 1CP91-6 for logic checks. 

2. View CAD on the system for correct Text & Priority.

What has changed in 2006…

1. Newly submitted SRS ( part of AAS) documents only 12 of the 250 TSM outputs had any revisions. There were minor changes to the actual document and only 12 points affected by any changes. 

SRS is document 31113-0C91-4005-0006 Rev 2 with ECN 3466. 

Proposal for Retest in Baseline Update
1. Verify all of the 1 2 changed points mentioned above ( to be identified specifically in the test procedure section.

2. Hook up 5 additional signals to related MPL points that drive TSM calculations to provide for sample end to end testing. 5 point need not be the 12 above…but should be non-gateway driven points. 

3. Post meeting note. TSM points were previously not checked to the Historian because they were no defined in the Hist. in BU testing, all the points will be verified in database cross check and the 17 points undergoing actual tests will be verified to the Historian module. 

2. 3D Monicore (3DM)

Refer to sketch on 3DM Architecture in Appendix 2, 2A

Previously Tested in 2004

1. 3DM CP and GW interfaced to the 3DM system software. Tests were conducted in San Jose on real 3DM dual machines ( interface, protocol, data and failover). Later testing in East Bridgewater on 3DM software running on similar machine as real 3DM (single only).

2. Verify printing capability, formatting and dataflow. 

3. Verify 3DWIN-R operability

Method of checking:

Simulate signals at the 1CP91-2 for GE specified test cases to achieve the desired result for the report. 

What has changed in 2006…

1. GE Letter GEFOX-2005-0142 and anticipated SRS change


4 items of note 



-2 form feed



-1 color change on display

2. Resolution of 3 DR’s



DL#7-range limit on 2 pts



DL#16-IROD Flag-Text box issue



PCSINT#23-Form Feed

3. New SRS Revision….understanding is that this does not add anything  new from the letter. 

Proposal for Retest in Baseline Update
1.  Retest changes from Letter and DR resolution

2. Select 5 points to simulate in hardware at the FBM, to drive end-to-end as part of the overall report verification.

3. Verify that the new SRS requirements are met.
3. Safety Parameter Display System ( SPDS)

Refer to sketch on SPDS Architecture in  Appendix 3.
Previously Tested in 2004

1. All 1900 Calculations for the SPDS Calculations were tested on FSIM.  Calculations displayed on Mimic were verified on real hardware as was Steam Calculation Program.

2. RPV Level was verified end to end…from FBM to mimic on the real hardware. 

What has changed in 2006…

1. New SRS, ADS, DCT with approx 75% of all SPDS calculations requiring modification. 

Documents are 

SRS 31113-0C91-4005-0005 Rev 5

ADS 31113-0C91-4008-0005 Rev 3

DCT 31113-0C91-4007-4005 rev 4

New Test Cases expected for all changes.

Proposal for Retest in Baseline Update

1. Verify all of the 75% changed SPDS calculations mentioned above using the revised Test Cases. 

2. Hook up the required inputs to support 2 additional SPDS algorithm results that are displayed on the Mimic elements. RPV Level will be one, TPC to select another. RPV from the SPDS calculation involves up to 19 hard MPL input level points.  This will provide TPC with the Sample end-to-end testing that has been requested. 

3. Checking of all the changed SPDS points will be also verified on the Mimic (if applicable) and in the Historian. 

It was explained that further checks to the PSVT cannot be reasonably done during SPDS testing because most PSVT windows are driven with logic that involves more than SPDS alone. PSVT testing will be the subject of a future session. 

4. On Line Procedure System (OLPS) 

See sketch ( next page)

Previously Tested in 2004

1. OLPS was tested in the baseline to prove the base functionality of the system. 

There were only limited procedures provided so only a handful of procedures and points were linked and configured into the system at the time of test. The system passed the testing with few DR’s which were resolved. ( add the statistics..)

What has changed in 2006…

1. New SRS will catalog only one change. That is to left-justify the document titles in the viewing list. 

Document is SRS 31113-0C91-4005-0002 rev 5…

SPECIAL CASE

Foxboro had originally thought that the Procedures would be loaded onto the system exactly only twice…once initially and one more time at FAT …that a bulk loading tool was built, but was not exactly user friendly. Because the loading is deferred until into 2007 or 2008, it was felt that the tool needed to be made easier to deal with and to provide documentation also as to the use and operation of the tool. 

This work will be done as a part of the baseline update and target is to provide this for Unit 1 Shipment. There is a possibility that it may not be completed in time for this and Unit 2 alternatives are being explored. 
Proposal for Retest in Baseline Update
1. Retest the OLPS to insure that the SRS changes are completed. 

2. With the existing 350 draft procedures available, to create an ALIAS list linked to he Baseline Update Database and link as many points as are applicable to the OLPS. Sampe Verifications will be done as well as script –driven techniques to make database compares to the ALIAS list. 
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5. Core Thermal Power
Refer to sketch on CTP Architecture in Appendix 4.
Previously Tested in 2004

1. CTP was checked on FSIM including Steam and FlowCalc programs. 

2. CTP Steam and CTP Flow Calcs program were tested on real Unit 1 HW to validate redundant operation and repeatability of computed outputs with the test on the FSIM. CTP values were displayed on the Mimic were also tested on the Unit 1 hardware. . 
3. 24 DR’s were generated, 17 Open GE Dr’s remain, mostly problems with test cases. 
What has changed in 2006…

1. New SRS with approx minor changes.  . 

Document is
SRS 31113-0A51-6012  Rev 3
New Test Cases are expected to resolve DR’s. .
2. Actual CTP Calculation did not change, but the outputs now include the individual RIP pump flows in addition to the total flow. 

Proposal for Retest in Baseline Update

1. Verify all of the revised Test Cases using real unit 1 HW by simulating signals in the CP as specified by the test case. 
2. Physically hook up 5 inputs at the FBM level to support the CTP calculation after step 1.  Verify that test case is closely met. ( see accuracy statement). This will provide further verification of the connections in the system to the signal source at the FBM.   

3. Checking of all the changed CTP points will be also verified on the Mimic (if applicable) and in the Historian. 

Accuracy: 

One of the reasons that the CP simulation is desired for the specific case testing in CTP and other PCs functions is the accuracy specifications. CP simulation permits triple digit accuracy required by the test case. When using the FBM driven signals, attached to very crude tested equipment, the accuracy required cannot be achieved. 

Therefore, for the end-to-end testing, test case accuracy is not criteria. Rather, testing of the signal connection to the calculation process is the criteria. 
6. Permission Class
Previously Tested in 2004

1. Permission Class was previously testing on Unit 1 hardware in 2004. 

2. Total of 16 Dr’s written, 2 GE DR’s are open. 
What has changed in 2006…

1. New SRS with approx minor changes.  Changes are mostly to document to match what was implemented. 
Document is
SRS 31113-0C91-4002  Rev 2
Proposal for Retest in Baseline Update

1. No end-to-end testing in the case of Permissions. All of the permission classes are related to Workstations and access. 

2. Testing will be to review and verify that the software map is properly loaded on all stations. 

Verify that all stations have the proper access configuration. (Permission Matrix)

3. Sample verify the map and the matrix. 

4. Verify SRS changes are accurate and match implementation.

7. TRA.SOE

See sketch ( next page)

Previously Tested in 2004

1. Functionality of the TRA and SOE package was tested

2. Limited database information available at the time of test in 2004. 

What has changed in 2006…

1. TRA and SOE package definitions did not change in the baseline update. 

2. IO Database contains point definitions for both TRA and SOE. SOE is designated by a yes/no in IODB Column. TRA points are specified by scan rate. 10 MS defines TRA points and 100 ms defines the Fast Historian Points. 

TRA is defined as 500 point limit. Fast Historian is 1000 points capacity

SOE is limits are not defined????  

Actual configuration from IODB is TRA is 500, Fast History is 1000 and SOE is 500. 

Proposal for Retest in Baseline Update
1. Retest the TRA to insure that any minor SRS changes from Rev 23 are implemented. 

2. It is proposed to test SOE as follows:


-Verify by database comparison to insure that all defined SOE points are configured. 


-Sample  test 20 random points, by simulating signal change at the FBM ( jumper across the IO terminal). Points selected by TPC as the time of testing. 


-Simulate 20 points in the MVD/Gateway path to insure that they are configured in the SOE sub-system. 


( note: If random testing yields any discrepancies, a wider sampling will be done )


-Conduct timing tests with SOE Test Jig (see attached) to insure the 1ms time resolution of the SOE system.

3 It is proposed to test TRA as follows:


- Verify by database comparison to insure that all defined TRA points are configured. 


-Simulate 20 analog  signal at selected, random FBM’s in the system. Verify that the signals are recorded in the TRA system. 


-Simulate an additional 20 analog signals at selected, random FBM’s in the system. Verify that the signals are recorded in the Fast History system. 
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A method to Verify one millisecond Sequence of Events Response Time

Abstract:     

A calibrated time base was used to drive an arrangement of flip-flops and transistors to sequentially trigger successive switch operations, 1 msec apart and recognized by the IA Sequence of Event ( SOE) functionality. 

Circuit Description:   

A calibrated function generator was used to produce a 1 KHz square wave at 4 volts peak to peak. For the purpose of forming a TTL compatible clock signal. A calibrated oscilloscope verified the wave form. Four D-type TTL flip-flops were used in  a shift register arrangement capable of holding a 4 bit pattern. The “Q” output of each flip-flop drives an individual IA- FBM207C contract input through a transistor interface. 

The operation of the circuit starts with the clock free-running at 1.0 KHz. Switch SW-1 is toggled to load a transistor to “1” or “0” at the left most high order flip-flop. Because Preset and Clear inputs are inactive ( high), the data at the “D” input ( “1” or “0”) is transferred to the output “Q” on the positive edge of the clock pulse. This output sets the input of the following flip-flop ( FF-2) in this case. One clock cycle later (1msec) it corresponding output Q-2 if toggled. This sequence repeats until all 4 flip-flop outputs are toggled to the same state as switch SW-1. All outputs will have changed to all “1”s or all “0”s. When SW-1 is toggled again, the entire 4 bit sequence repeats. 
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8. Historian/Reports 

See  following table  and sketch on Appendix 5.

Previously Tested in 2004

1. Historian was tested in 2004 against the baseline database. 

2. DR’s recorded were 4 total, 2 GE and were mismatches between the Historian configured points and the Reports definitions. ( database mismatches) .

3. 160 Reports were tested per the Reports Module Test  

What has changed in 2006…

1. The New IO database ( Nov 2005 ) has changed and will require a new load of the Historian database

2. Minor changes in 10% of the report definitions. 

Proposal for Retest in Baseline Update
1.  Verify that any minor changes from Reports SRS are implemented. 

2.  Verify the entire Historian database by Software comparison. The Module Testing from the Baseline will be re-run as apart of the Baseline Update Testing for Historian. 

3.  Note that historian configuration is also viewed from a number of other subsystem tests. ( SPDS, CTP, etc) as a part of the other subsystem testing . This is further confirmation of the configuration.   

4. Retest the reports that changed per the SRS, in conjunction with the Historian testing. 

	Server
	Historian
	Instance
	Licensed Points
	Collector

	1AW13A
	1hs13a
	1h13a1
	8000
	1h13a1

	1AW13B
	1hs13b
	1h13b1
	8000
	1h13b1

	1AW13C
	1hs13c
	1h13c1
	8000
	1h13c1

	1AW13D
	1hs13d
	1h13d1
	8000
	1h13d1

	1AW13E
	1hs13e
	1h13e1
	8000
	1h13e1

	1AW13F
	1hs13f
	1h13f1
	8000
	1h13f1

	1AW13G
	1hs13g
	1h13g1
	8000
	1h13g1

	1AW13H
	1hs13h
	1h131h1
	8000
	1h131h1

	1AW13J
	1hs13j
	1h13j1
	8000
	1h13j1

	1AW13K
	1hs13k
	1h13k1
	8000
	1h13k1

	1AW13L
	1hs13l
	1h13l1
	8000
	1h13l1

	1AW13M
	1hs13m
	1h13m1
	8000
	1h13m1


9. TPM&D  Testing

Thermal Power Monitoring & Diagnostic
Refer to sketch on TPM&D  Architecture on Appendix 6.
Previously Tested in 2004

1. TPM&D was checked on real Unit 1 HW including Steam/Lookup/Average programs. 

2. All 8 Templates were verified as accurate and a sample of the template propagation was conducted on the Figures of Merit ( FOM) . This validated the technique of template propagation to the FOM’s . Problems were discovered with the Test Cases ( See DR’s )
3. 33 DR’s were generated, 22 Open GE Dr’s remain, mostly problems with MHI test cases  ( 19 of the 22 open).  
What has changed in 2006…
1. Have received no new data transmittals at this time.

2. Anticipate new SRS and ADS with some modification to approximately 3 of the 8 templates.  The current SRS Document is 31113-0C91-4005-0010 Rev 1 (9/04) and the ADS Document is 31113-0C91-4008-0010 Rev 0 (7/03).

3 New MHI Test Cases are required to resolve DR’s.  These are assumed to part of the TPAC document that has not yet been delivered.
Proposal for Retest in Baseline Update

1. Verify all of the revised Test Cases using real unit 1 HW by simulating signals in the CP as specified by the test case. 
2. Physically hook up 5 inputs at the FBM level to support the TPM&D calculation after step 1.  Verify that test case is closely met. (see accuracy statement). This will provide further verification of the connections in the system to the signal source at the FBM.   It was suggested to select the simpler S&W test cases. 
 Accuracy: 

One of the reasons that the CP simulation is desired for the specific case testing in TPM&D and other PCs functions is the accuracy specifications. CP simulation permits triple digit accuracy required by the test case. When using the FBM driven signals, attached to very crude tested equipment, the accuracy required cannot be achieved. 

Therefore, for the end-to-end testing, test case accuracy is not criteria. Rather, testing of the signal connection to the calculation process is the criteria. 
10. Alarm Alert System
Refer to sketches on AAS Architecture (next page),  Reprioritization (following page) and also  “A few seconds in the life of an alarm” animation, Appendix 7. 
Previously Tested in 2004

1. AAS was checked on real Unit 1 HW including the following:

-Message manager Test with Historian. 

-PSVT Test

-Voice Alarm Test

-Alarm Tile Test.

With all of the peripheral equipment such a alarm tiles, etc. the only way to test AAS is on the actual HW.

There are test procedures and reports for all of these AAS Tests. 

What has changed in 2006…

1. New AAS-SRS has not yet been received from GE. It is expected that the following changes will come it…


-Message Manager functionality not changed, totally new matrix to be installed and verified. 


-PSVT-minor changes anticipated


-Voice Alarms No changes expected


-Alarm Tiles-No changes expected. 


2. Totally new database input for Reprioritization matrix is expected in February, 2006. 
Proposal for Retest in Baseline Update

1. Without knowing the actual changes, difficult to be accurate with Retest, however….

2.  Retest any changes on PSVT, Voice, Tiles.

3. Verify that the implemented new matrix for reprioritization matches the design database document. Electronic, automated techniques will be deployed to accomplish this. ( 480,000 records to check)

4. Verify actual operation of the Reprioritization function with 200 selected points. Verify the correct priority exists in the current plant and event state, change the state or event and verify that the points all move to the new priority per the matrix.  Alarm tiles, CAD can be viewed and recorded during these tests. 

5. Since alarms are truly a CP to workstation subsystem, testing  from FBM’s ( end to end) adds no particular value or information to the testing. All AAS tests will be from the CP inward.   
     

   

Sketch of the Alarm System
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Reprioritization Data Flow

The process that the system executes for determining the Priority of alarms is as follows:

1) The Alarm Reprioritization SW running on the active MM station, but not with the MM 

application itself, monitors the plant state data configured within it for a change in state.  

When a change of state or event is detected, the software checks its configuration to 

ensure that the detected state is valid and then begins to execute changes to the individual 

block alarm priorities.

2) This change is done by the SW setting a variable that is connected to the alarm block’s 

priority parameter to the value assigned within the Alarm Matrix.  At this point there are 

three results that may occur:

-If there is no alarm active within the block that has received a change in priority,

    then there is no message generated by the block, the new priority is assigned

    for future alarms or until another reprioritization takes place.

-If there is no change in priority, previous state and current state assign the same

    priority, then there is no message generated by the block whether the block 

    has an active alarm or not.

-If the priority has been changed for a block which has an alarm active, meaning

    that an alarm condition already exists for which this block has generated an 

    alarm message, then a new message is generated by the block and set as an 

    update to the MM, via path 3.

-If the alarm has been lowered in priority, is now a priority 3 and was a 

    priority 1 or 2, then the only action taken by MM is to update the 

    information for the various destinations (WP alarm Managers or 

    AFP) maintaining the timestamp of the original alarm occurrence.

-If the alarm has been increased in priority, is now a priority 2 and was

    a priority 4, then the CP treats this as if it were a new alarm 

    generating it as Unacknowledged but with the timestamp of the 

    original occurrence of the alarm.  This forces the WP alarm manger 

    and AFP to treat this as a new alarm and generating the appropriate 

    operator notifications.


11. Special Displays  Testing

These displays are primarily 3D Monicore displays.

Unit 1Baseline and  Unit 1 Baseline Update Tests were/will be executed on  Unit 1 Hardware  exclusively.  This is consistent with GE and TPC requests.

The Unit 1 Baseline Test generated 18 DRs.  There are four open GE DRs and  14 closed Invensys DRs.

Unit 1 Baseline Update Test

· Verify GE DRs are addressed in the documentation changes and configuration.

· Test the 13 identified change  or added functions (verify):

· SCRP Substitute Control  Rod Position Display

· RRPSE/RPSE Rod Pull Sequence Editor

· PFTE    Power Flow Trajectory Editor 

· LFSE   Load Following Sequence Editor

· ScramReports

Note: the system is primarily DATALINK driven.

12. General Displays  Testing      

Unit 1 Baseline Test - Tested on FSIM primarily

Unit 1 Baseline Update Test– Test on Unit 1 hardware exclusively.  This is consistent with GE and TPC requests.

Unit 1 Baseline Test – 70 DRs Total – 20 GE DRs open.  These are primarily documentation discrepancies.   50 Invensys DRs  closed. 

General Displays are supported by a  single  CP (it performs   DP/DCT Logic)

No AW programs involved supporting General Displays 

Unit 1 Baseline  Testing
· Check GE DRs, address Document Updates

· Test ADDs & Delta’s to Displays

· New Power Flow Maps

· Clean Screen Test Button

· Mimic Screen Test  

· Sporadic Point ID changes to 1%  DP and DCT.  There are approximately  400 points total.  Approximately 1% of General Display connections changed and need to be reverified.
13. PGCS Testing

Refer to the  summary PGCS diagram in Appendix 8.

Control Processor 1C91_9 handles all C91 logic calculations.

1AW60 is the PGCS Server.  The PGCS server is used to modify the PGCS program.  It is not a single point of failure, it is used as an editor for the PGCS interface. 

Currently, there is 100% Unit 1 Baseline Update Pre-FAT testing taking place in E. Bridgewater.  This is  on Unit 1 hardware exclusively.  This is consistent with GE and TPC requests.  The testing takes place from the test screens (block input) through the Unit 1 system to the PGCS displays (this is shown on the attached sketch).  Michael Liao was asked to witness and participate, anytime, but  closely for the next few weeks.  The Unit 1 Baseline Update Pre-FAT testing is consistent with the attached sketch.

 There is no simulation involved in this testing or planned for testing.  There is no use of hard I/O in this test or planned for testing.  Simulation was proposed to TPC and GE in the Enhanced Testing Proposal which was rejected.  This should be renegotiated or revisited if simulation is required.  The use of hard I/O for testing would be time and simulation equipment prohibitive.  It was not entertained.

Invensys proposed that after the 100% Unit 1 Baseline Update Pre-FAT Test is complete, that breakpoints be selected at random to check the operation of PGCS.  If there were errors found in the randomly selected  break points then the sample could be expanded.

It was agreed by TPC/Invensys  that the selection of  five breakpoints appeared appropriate. Invensys clarified that a “Bypass” function could be employed to position the PGCS at a randomly selected breakpoint.  

Note higher numbered breakpoints normally include the majority of points in preceding breakpoints. So, the intent is to pick a higher numbered breakpoint. 

The preliminary breakpoints selected for the Unit 1 Baseline Update Test are:


#8- SJAE Startup


#23 First Generator Loading


#25 MDRFP Switchover


1 Breakpoint in Powermode


1 Breakpoint in Shutdown

Again, the breakpoints would be tested from the PGCS test screens (block input) through Unit 1 hardware to the PGCS screens.

附件三
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附件四

Invensys測試現況2006.07.11
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CP Station with alarming blocks.

Each block with alarms configured has a priority parameter.

This parameter is connected to a piece of data on the MM server which holds the priority for the current Plant and event state combination.


AW065/066 Running MM SW


Message Manager SW

Delivers alarm messages to the designated alarm destination devices (WP’s, AFP, Printers)


Alarm Reprioritization SW

Monitors points within the DCIS database to determine Plant operating State and based upon this sets the alarm priorities to the CP based alarm blocks.

The basis for the priority settings is the Alarm Reprioritization Matrix defined by GE.


1


2


3


Reprioritization Data Flow


The process that the system executes for determining the Priority of alarms is as follows:

1) The Alarm Reprioritization SW running on the active MM station, but not with the MM application itself, monitors the plant state data configured within it for a change in state.  When a change of state or event is detected, the software checks its configuration to ensure that the detected state is valid and then begins to execute changes to the individual block alarm priorities.
2) This change is done by the SW setting a variable that is connected to the alarm block’s priority parameter to the value assigned within the Alarm Matrix.  At this point there are three results that may occur:
	- If there is no alarm active within the block that has received a change in priority,
	    then there is no message generated by the block, the new priority is assigned
	    for future alarms or until another reprioritization takes place.
	- If there is no change in priority, previous state and current state assign the same
	    priority, then there is no message generated by the block whether the block 
	    has an active alarm or not.
	- If the priority has been changed for a block which has an alarm active, meaning
	    that an alarm condition already exists for which this block has generated an 
	    alarm message, then a new message is generated by the block and set as an 
	    update to the MM, via path 3.
		- If the alarm has been lowered in priority, is now a priority 3 and was a 
		    priority 1 or 2, then the only action taken by MM is to update the 
		    information for the various destinations (WP alarm Managers or 
		    AFP) maintaining the timestamp of the original alarm occurrence.
		- If the alarm has been increased in priority, is now a priority 2 and was
		    a priority 4, then the CP treats this as if it were a new alarm 
		    generating it as Unacknowledged but with the timestamp of the 
		    original occurrence of the alarm.  This forces the WP alarm manger 
		    and AFP to treat this as a new alarm and generating the appropriate 
		    operator notifications.
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