大林廠正烷烴裝置設計購料監辦出國報告

1、 前言：

中油公司為配合政府積極推動油品自由化政策，降低生產成本，發展垂直加工層次，增產高價位石油產品，提高經營績效，於民國八十八年開始規劃於大林煉油廠投資興建正烷烴裝置，並列入九十年度固定資產投資計畫，為期3年，本項計畫隨即於八十九年七月開始由大林廠公開進行製程評選，於九十年四月選定由美國環球油品公司(UOP)負責製程基本設計的規畫並負責提供部份製程所有的特殊設備和吸附劑，並於同年八月UOP完成基本設計，本公司隨後依據美國環球油品公司所提供之基本設計資料，開始裝建統包工程之招標作業，於民國九十一年二月完成招標作業，決標給國內中鼎工程公司，由其負責除由美國環球油品公司提供之設備以外之工程設計、購料、檢驗及裝建工作，美國環球油品公司之設備由本公司於九十一年六月自行辦理採購，目前正進行設備及物料的採購及現場的建廠工作，由於本工程工期甚為緊迫，設備的製造及交貨情況關係本工程能否如期完工，為了解各項設備的製造情況，奉派至美國及日本進行設備採購監辦，並順道赴材料供應廠商所在地實地了解其品質及供應能力，以確保往後的操作品質。

2、 行程概要：

本次行程計10天，除赴美國環球油品公司(UOP)在波士頓協力廠商ARTISAN進行Rotary Valve出廠前測試及研商交貨情況及文書處理外，並於回程轉赴日本參訪中鼎公司在大阪的安全閥供貨廠商FUKUI公司及在東京的Pumps供貨廠商NIKKISO公司會商產品測試及交貨事宜。

有關行程如下：

4月30日啟程赴美國波士頓

5月1日~5月5日 赴ARTISAN公司進行會商及R.V.測試。

5月6日~5月7日 赴大阪 FUKUI公司商談PSV設計及工廠參觀。

5月8日~5月9日 赴東京 NIKKISO公司商談PUMP設計及工廠參觀。

5月9日返回高雄。 

3、 工作記要：

依據本公司與UOP公司採購合約，在設備完成出廠前，須由UOP的代表、製造廠商、買主、負責安裝的工程公司、業主操作及維修人員及第三者公證檢查人員會同在製造商的工廠所在地進行出廠前接受試驗，主要的議程如下(詳附件一)：

1. 舉行FAT前會議，討論R.V.及其附屬設備，並簡單介紹R.V.、油壓系統、迴轉盤、位移指示器的功能、確認供貨範圍及圖件審核。

2. 顯示如何安裝迴轉盤到R.V.中的步驟，觀察頂蓋拆卸步驟，法蘭接合面、迴轉盤及頂蓋的清理，並重覆進行迴轉盤的更換過程。

3. 進行機械運轉測試，包括迴轉盤安裝，安裝位移指示器、油壓系統組合、連結油壓驅動器、迴轉盤對準、並操作油壓系統證明其功能。

4. 針對R.V. 油壓系統、迴轉盤組合、位移指示器進行詳細外部肉眼檢查，並說明迴轉盤密封條的維護及注意事項。

5. 檢查備品。

6. 討論品質文件、裝船準備、操作維護及其它事項。

由於經費限制，本次僅由本人與中鼎公司指派二人共同前往，4月30日晚抵達波士頓後，次日會同美國環球油品公司(UOP)人員前往波士頓近郊的Waltham小鎮Rotary Valve的製造廠商ARTISAN公司，該公司成立於1934年，屬於一小型公司，全公司人員僅三十餘人，人員雖然精簡，但涵蓋一般製造公司所具有的研發及技術服務部門，目前主要從事於金屬製造服務、製程技術及製造服務、從有價值的物質中提純和溶劑移除設備、噴射-真空蒸汽促進器等較高科技的生產，美國環球油品公司正烷烴Molex製程的主要設備Rotary Valve即為該公司主力產品，長期與美國環球油品公司合作生產，目前全世界超過90家工場使用本設備，本公司林園石化廠二甲苯分離工場的Rotary Valve亦為其產物。

本次行程主要任務是參與本廠自行採購的Rotary Valve作出廠的檢驗及接受前測試，當日抵達該公司後，即開始進行會驗前的溝通會議，經人員相互介紹及簡單顯示該公司組織架構後，隨即由ARTISAN公司提示所有設計圖件並詳細解說其設計理念，同時並針對本次設計更新部份及其效益做說明後，雙方並做意見交換，獲得下列初步結論：

1. ARTISAN公司同意在設計圖中標示設備方位角度。

2. ARTISAN公司提醒中鼎公司在吊裝R.V.時，上方應保有足夠空間。

3. ARTISAN公司將提供R.V.維修計畫及頻率於操作手冊中。

4. ARTISAN公司將提供滑油低壓警示開關，以自動啟動備用馬達。

5. ARTISAN公司解釋雙軸封設計及功能性配置，由本公司自行決定是否採用。

6. ARTISAN公司同意配合中鼎公司裝建時程，提前交貨。

7. UOP同意儘可能提前將Data Book送交CPC。

會議結束後，所有與會人員即前往工地進行設備出廠前測試，其步驟如下(詳附件二)：

1. 先進行R.V.及相關組合附件外表肉眼檢視。

2. 用柴油清洗Track Plate 和Rotor Plate後，塗抹滑油以保護其接合面，並檢視有否缺陷。

3. 以吊車將Rotor Plate吊起，先用水平儀校正其水平後，進行安裝Rotor Plate進入Track Plate，過程中頂部組合的平衡是重要的。

4. 藉著吊車逐步降下頂部組合，安裝Rotor Plate進入Track Plate，應特別注意導引棒的導引。

5. UOP強調在工地試運轉時，應先用解附劑經R.V.逆向沖洗，再行安裝Rotor Plate入R.V.，不須用化學藥劑清洗。

6. 依標準作業程序鎖合Track Plate 和Rotor Plate。

7. 安裝滑油系統汽缸組合到R.V.頂部。

8. 以臨時管線連結油壓系統與油壓汽缸組合。

9. 以手動操作閥及電磁閥分別測試油壓系統作動R.V.情況。

10. 操作油壓系統，並檢視其設備包括泵浦、馬達、滑油儲存器、電磁閥、流量控制閥等是否與流程圖相符。

11. 解釋應如何維護和照顧Rotor Plate Seal sheet 。

12. 當場進行Rotor Plate Seal sheet拆裝過程，並做測試。

13. 前往倉庫檢視所有試車及操作中所需備品。

經會驗全部設備後，隨即進行綜合討論並互相交換意見，主要為下列數點(詳附件三)：

1. 現場會驗期間，發現廠商提供之滑油系統馬達防爆等級為NEC Class Ⅰ, Group D, 不符採購規範NEC Class Ⅰ, Group C &D, UOP同意更換。

2. R.V.設備在裝運及倉儲期間均須用氮氣密封，直至現場安裝為止，但中鼎公司在配管時，須拆用UOP提供之連接法蘭，UOP解釋其包裝時已考量此因素，當設備運抵工地時，可將連接法蘭拆下，並不會影響氮封。

3. 為配合中鼎公司現場裝建工作，UOP同意將操作手冊及廠商資料由原定的廠商交貨後8星期提前為4星期。

4. UOP說明因製造順利，本設備應可提前交貨，請UOP即刻通知總公司採購處，以便安排船期。

5. ARTISAN強調所有主要電氣成份均具防爆功能。

6. CPC要求所有電動馬達之防爆類別，應依中華民國政府有關規定標示於所訂之名牌上。

7. 中鼎公司要求ARTISAN提供R.V.所使用之滑油規範，UOP說明已提供足量的滑油供使用，詳細規範將併入維修手冊中。

8. UOP提供部份設備的檢驗報告供CPC參考。

9. UOP同意依中鼎公司之裝建時程安排顧問配合試運轉。

最後在ARTISAN人員陪同下，參觀該公司各項設備如Jet-Vac、ProTherm 50、Evaporator/Stripper等的生產過程，順利結束本次行程最主要的工作。

5月6日離開波士頓轉往日本大阪，於5月7日前往拜會中鼎公司所採購的安全閥(PSV)及排放閥(Relief Valve)供貨廠商FUKUI公司，原先煉製事業部所採用的本項設備均使用歐美產品，此次係透過中鼎公司採購由日本廠商供應，為了解該廠商的施工品質及供應能力，特別安排前往，該公司位於大阪近郊的枚方市，公司成立於1948年，屬於家族企業，目前有員工百餘人，主要產品為各種類型的安全閥如Spring Loaded Safety Valve、Pilot Operated Relief Valve、Relief Valve及做Relief Valve Test Benches等，廣泛使用於煉油及石化工業。

在該公司除了參觀其製作工廠外，並針對此次採購中，應採用何種類型的安全閥相關設計理念互相溝通交換意見，並至工廠內會同進行部份安全閥的設定測試(詳附件四)，確定交貨期限等事宜。

5月8日離開大阪轉往行程最後一站東京，於5月9日前往拜會中鼎公司所採購的Sundyne Pumps供貨廠商NIKKISO-SUNDSTRAND公司，屬NIKKISO集團旗下公司之一，同樣為了解該廠商的施工品質及供應能力，特別安排前往，該公司位於東京近郊，公司成立於1953年，分支機構遍布全球各地，主要產品為各種類型的Pumps及環保設備等，廣泛使用於煉油及石化工業。

由於受到SARS的影響，該公司不同意讓我們參觀其製作工廠，祇好在會議室中針對此次採購之Pumps相關設計理念互相溝通交換意見及確定交貨期限等事宜後離開，結束所有行程。

四、心得及建議

1. 此次奉派出國以十天的時間走訪美、日兩國，在時間來講甚為緊迫，故雖向UOP採購的重要設備除Rotary Valve外，尚有Adsorber Chamber Control System亦須進行出廠前性能測試，但因其測試地點分隔兩地，且時間與期限均超出核定時間，祇好放棄ACCS的會同測試，是為一憾，希往後行程的核定應考量事實的需要，酌量放寬期限。

2. 本次出訪期間，不幸碰巧遇到SARS流行，但由於該設備製程及交貨期已定，無法變更既定行程，祇好如期出發，因台灣屬疫區，接待單位多有疑慮，致使部份參訪行程不很順利，即使勉強接待，卻保有很強的戒心，造成彼此間的困擾，往後有類似情況，似乎以取消行程為宜。

3. 國外廠商，對新產品的研究開發及產品的管控均非常重視，非但本身有研發部門外，每年更投入大筆經費與學術單位合作進行開發工作，對現有的產品，更依據客戶所提供的意見隨時改進其缺失，以達成產品無缺點，提升公司信譽，以ARTISAN為例，全公司僅有三十餘人，卻有半數以上從事研發及品管作業，每位人員兢兢業業的工作態度，令人激賞。

4. 依據UOP建議，Rotary Valve屬高精密之設備，出廠前測試時，最好有專案、負責裝建人員、操作人員及維修人員共同參與，利用此機會學習並交換心得，據告知台塑公司同樣採購此項設備時，共指派將近十人參與學習並將現場測試過程全部錄影，做為往後訓練之用，往後遇有同樣情況時，希能在預算容許範圍內增派人員參與。

5. 參訪國外各公司，發現其人事管理一般均採彈性上班制度，每個人進出廠區，均需刷卡累計每週上班時數，達到每週規定工作時數即可，個人可視本身工作情況，自行調整上下班時間，但每日的重點時間則需在勤，以免造成工作上連繫的不便，而每週超過規定時數時，可累計給予補休的權利，這種方式除了可以避開一般上班時間交通阻塞之苦，並可應付個人臨時急需，不失為可行之道。

附件一

Rotary Valve Factory Acceptance Test Procedure
Near the completion of each Rotary Valve project, a factory acceptance test is held at the fabrication shop (Artisan Industries, Waltham, MA, U.S.A.). Attendees may include representatives from UOP, Artisan, the purchasing customer, engineering contractor, third party inspectors, and refinery personnel responsible for operation and maintenance of the Rotary Valve equipment. Participants will observe and discuss the following items:
1. FAT meeting will begin with informal discussions about the Rotary Valve and
  Peripheral Equipment and may include a short presentation on the RV, Hydraulic System, Rotor Plate, and Position and Zone Indicator functions, review of manual drawings, and confirmation of scope of supply.
2. Demonstrate the installation procedure of the Rotor Plate assembly into the
Rotary Valve. Observe top dome removal procedure, cleaning of track plate, rotor
plate, and top dome. Procedures are repeated for each Rotor Plate to demonstrate 

interchangeability.
3. Perform mechanical running test. With the Rotor Plate installed, mount the
Position and Zone Indicator and hydraulic system cylinder assemblies, connect 
hydraulic drive unit, set Rotor Plate alignment and index the Rotor Plate using 
the hydraulic system. Operation of hydraulic system components (i.e., pumps and
 motors, solenoid valves, flow control valves, etc.) is demonstrated.
4. Perform detailed visual inspection of the Rotary Valve, Hydraulic System, Rotor
Plate assemblies, and Position and Zone Indicator assembly. Rotor Plate seal
sheet maintenance and care is explained.
5. Inspect spare parts
6. Final discussions on quality documentation, shipping preparations, operation,
  maintenance, and any remaining issues.

The FAT typically lasts two days and is held one month in advance of the required shipping date to allow time for the manufacturer to ready the equipment for shipment. Painting, protective packaging, and crating must be done after FAT and prior to shipment.
附件二

Disassembly and Assembly Instructions

a. Seal Sheet on the Rotor P late

An item requiring frequent inspection is the seal sheet on the rotor plate. The inspection requires removing the top head assembly from the track plate and rotor plate.

To accomplish this, drain Rotary Valve and port lines, and blind port lines at ball valves (Rotary Valve side). Remove all external insulation and weather shielding from the top head and disconnect the piping and instrument connections to the top head. Remove the Position and Zone Indicator (4-bolts) and the hydraulic cylinder assembly. 

Note that in disassembling the hydraulic cylinder assembly, you must first remove the cylinder knuckle pin (pin connecting the ratchet arms to the cylinder knuckle). The pin must be aligned with the hole in the top of the cylinder bracket to allow for the removal of (2) socket head cap screws securing the lock plate and subsequently, the pin. Swing the cylinder clear of the ratchet arms. Remove the cylinder bracket from the top head housing (6 bolts). Keep the cylinder, proximity switches, etc., intact and protected. Unbolt the main head flange and put the guide pins in place (the guide pins are necessary to prevent damage and to insure the shaft does not become lodged in the rotor plate).
The rotor plate is connected to the lower shaft (which is part of the top assembly) by means of a slip fit; they separate from one another when the top head assembly is lifted off the track plate.
Remove the pilot rod cover plug and install the pilot rod.
Slowly raise the top head assembly, using the lifting beam assembly, with a hand-operated chain hoist, checking carefully to see that the rotor plate remains on the track plate. If not, lower the top head back down immediately and refer to "Disengaging a Lodged Rotor Plate" found later in this section. 

Note：The rotor plate weighs approximately 915 Ibs. (415 kgs.). Care must be exercised at all times when lifting to prevent injury to personnel or damage to

the track plate or the seal sheet.

	


	Warning：The top head assembly must be kept level when it is removed or assembled.




As the head is raised, make sure that the two guide pins can be turned in the flange bolt hole. Any jamming of these pins is a result of the head not being level or the hoist trolley not centered over the Rotary Valve.
When the pilot rod has cleared the crossovers of the rotor plate, move the top head assembly aside and remove the pilot rod. Set the top head down onto wood beams or other steady support structure.

	Note: The support structure needs to be designed to support the weight of the top head assembly with an adequate safety margin.


Then insert the aluminum guide pin and remove the rotor plate (being careful to keep it level) using the hub lifting lugs and chain hoist. With the Valve open, the track plate face must be cleaned with solvent and coated with clean, non-detergent oil (SAE 30 weight) and covered with a clean polyethylene cover to prevent corrosion.
Place wood planks or a piece of 1/2" (13 mm) or thicker plywood on the track plate to prevent damage to the surface by falling objects. Before re-assembly, clean both rotor plate and track plate thoroughly and coat with SAE non-detergent oil. Place 2 new Viton "0" rings (coated with petroleum jelly) into the lower shaft "0" ring groove.
Place the aluminum rotor plate guide pin (supplied) in the rotor plate hub. (This pin insures that the rotor plate is centered and prevents damage to the track plate.) With the chain hoist connected to the lifting lugs on the rotor plate hub, carefully lower the rotor plate, in a level position, onto the track plate. On the top head assembly, rotate the shaft (by using the ratchet arms) so that the lower shaft guide rod is located at the 4" inspection opening in the top head. Rotor plate should be rotated so the hub spline guide is aligned with the 4" inspection opening position. After rotor plate is positioned, remove the aluminum guide pin. Rotor plate is now centered and sitting freely on the track plate and must not be disturbed. 

Coat the lower drive shaft and splines with SAE 30 non-detergent oil. Install a new main flange "0" ring (coated with petroleum jelly) then replace top head assembly, being very careful to keep it in a level position. Utilize the 4" inspection opening in the top head to view the lower shaft guide rod, mating together as the top head assembly is lowered onto the track plate. If properly aligned, the shaft splines should slide into the rotor plate hub easily. Carefully lower the top head assembly onto the track plate. To insure that the shaft is properly seated, check the pilot rod extension below the pilot rod cover plate on the bottom of the track plate. This extension should be I" (.25 mm). Slightly raise upward the top head assembly again to verify free fit of rotor plate to shaft. When the top head assembly is raised, the shaft splines should not lift the rotor plate. If it does, there is unnecessary friction that could prevent proper rotor plate movement. After verifying free fit of rotor plate, lower the top head assembly down into position.
Connect the hydraulic cylinder assembly, Position and Zone Indicator Assembly, process lines and instrument lines to the Rotary Valve. The position indicator pointer is factory set and should not be moved. The hydraulic cylinder switch activators are set in position but should be checked via the (sight glass) target/view port at position No. 17 when trial indexing the valve prior to start up.
b. Disengaging a Lodged Rotor Plate
If it is discovered that the rotor plate rises up with the top head during top head removal, the following procedure must be followed in conjunction with Detail 15.
1. Lift. top head/rotor plate up approximately 1" (25 mm) above the track plate. 
  After track plate is covered with clean plastic sheeting, place several 1/2" (13 
mm) thick pieces of plywood between the rotor plate and track plate surfaces.
	Note; The lower shaft extends below the top head flange


2.  Because the lower shaft extends below the top head flange, raise the top 
head/rotor plate assembly to approximately 6" (150 mm) above the track plate to assure shaft is clear. Attach heavy, approximately 12'-0" (3700 mm) long rope pieces loosely across the track plate, tying each end to main flange boltholes on opposite sides of the top head assembly. The several rope pieces (criss-crossed) should be equally spaced under the rotor plate. The ropes will catch the rotor plate once it is dislodged from the shaft.
Note: Use caution to ensure that the ropes do not bear on the seal sheet when
the rotor plate is dislodged as this could damage the seal sheet.

3.  Move the top head/rotor plate assembly beside the track plate, making sure that 
    the ropes are not touching the platform grating below the Valve.
4.  Using a grease gun, inject grease into the nipple at the end of the pilot rod until
  the rotor plate dislodges. The rotor plate will fall into the rope "netting". Lower
  the top head until the rotor plate is supported.
If the previous method fails to dislodge the rotor plate, the following procedure should be utilized.

1.  Feed a multi-strand cable in each of two flush crossovers (should be without
expansion joints). Slide in a [4" x 4" x 72" (100 mm x 100 mm x 1830 mm)] 
long wood beam and securely tie wire about the beam at points directly below
the flush crossovers. The wood beam should be secured by the wire at a 
position below the Rotary Valve top head main flange bottom surface to allow a 
small hand operated screw type jack to be inserted between the center beam top 

surface and the bottom of the Rotary Valve lower shaft.
2.  Using the hand jack (with spacers protruding up to contact lower shaft) slowly 
separate the rotor plate from the shaft until the rotor plate dislodges. The rotor 
plate will fall into the rope "netting." Lower the top head down until the rotor
plate is supported.
c. Servicing the Shaft Seal

Another item that may require servicing is the shaft seal The following steps should be used in disassembly.

1. Follow the disassembly procedure to the point where the top head is set off to 
the side on wood blocks, the rotor plate is removed and the track plate is 
cleaned, oiled, and covered with polyethylene and a wood sheet for protection.

2. Set the top head assembly on wood blocks of sufficient height for access below
head and set up a hand jack below the lower shaft. 
3. Extend the hand jack until it comes in contact with the bottom of the lower shaft. Raise the lower shaft approximately 1/4" (6 mm) and leave it in that position.
	Warning：Remove "play" or gap between the lower shaft and the stop. Do not force them together.




4. Beginning at the top of the Rotary Valve head assembly, and referring to the
Rotary Valve Assembly Drawing, remove the indicator pointer by loosening 2 set screws and sliding it off the shaft.
5  Unbolt and remove the indicator dial (with lip seal) and gasket.
6.  Unbolt and remove the bearing housing cap (with lip seal) and gasket.
7.  Screw the eyebolt into the top end of the shaft and support with the chain hoist.
Lift up on the shaft slightly to relieve shaft weight off of the retainer ring at the 
top of the upper bearing. Remove the retainer ring and lower the shaft back
down. Remove the lifting eyebolt and chain hoist from the shaft. Unbolt the
upper bearing housing and remove it (leaving the upper bearing and lip seal in 

place.). Note that the top bearing will come out with the upper bearing
housing. It is highly recommended that the top bearing be inspected, cleaned, 
and repacked with LUBRIPLATE 930-AA grease prior to re-assembly.
8.  Remove the top spacer and disconnect grease hoses, as needed. Attach eyebolts 
to the ratchet wheel and attach to the hoist. It will be necessary to remove the 

ratchet assembly using a 3-point hoisting set-up to prevent jamming on the
shaft. Lift the ratchet wheel, with ratchet arms and pawl intact, off of the shaft. 

Remove the lower spacer.
9.  Remove the 8 bearing housing bolts and grease fitting tube on the side of the 
housing, and then remove the bearing. It is highly recommended that the main 
bearing be inspected, cleaned, and repacked with LUBRIPLATE 930-AA 
grease prior to re-assembly.
10.  Remove the 8 bolts that hold the main housing to the top head. Lift the main 
housing (level) off of shaft. Excessive tipping of housing could damage seals. 
When lifting, use care not to damage the seal. 
11.  Attach the shaft seal tool # 2 (supplied) to the secondary seal sleeve. Carefully 
remove the seal sleeve from the shaft (Note: Be aware of the O-ring on the
inside of the sleeve).
12.  Remove the pilot, ring (note the O-rings) being careful not to damage the seal 
and/or the primary seal stationary seat ring. Tapped holes have been provided
in the end of the pilot ring to allow eyebolts to be used for removal.
13.  Attach the shaft seal tool #2 to the sleeve of primary seal. Carefully remove
the mechanical seal (on sleeve) from the shaft (note the two O-rings on the 
inner sleeve of the mechanical seal). Remove mating mechanical seal
stationary seat-ring from underside of the pilot ring (note 0- ring).
14. Prior to installation of the primary seal, adjust the drive shaft elevation until 
the second shoulder (from the bottom) is 4-3/4" (121mm) from the finished 
surface of the top head pad .

15. The new seal assemblies should be kept absolutely clean. A light layer of 
clean, non detergent SAE 30 weight oil should be applied to the inner sleeve 
"0" rings, carbon ring seating surfaces, and on the shaft in the seal installed 
position prior to mechanical seal installation.
The seal assemblies must be "pressed" into place on the shaft. Do not use impacts.
16. Attach shaft seal tool #2 to the sleeve of the primary seal. Align the tang of the 

seal sleeve with the slot in the shaft. Carefully install the primary seal onto 

the shaft.

17. With primary seal in place, carefully install the stationary seat mating ring
 (with O-ring) onto the pilot ring [Note: The trapezoidal-shaped slot of 
stationary seat must line up with locating pin in pilot ring]. The pilot 

ring/stationary seat assembly can now be installed on to the shaft. Once again, 
absolute cleanliness is essential.

18. Attach the shaft seal tool #2 (supplied) to the secondary seal sleeve. Place
 O-Ring into groove and carefully install onto the shaft. Align tang of seal
 sleeve with the slot in the primary seal sleeve.
19. Prior to installing the main housing, secure the secondary seal in place with
 the seal tool #l and 3 special studs, with nuts (supplied). The main housing can
 now be installed on the shaft. Once again, absolute cleanliness is essential.
20. The main housing should be lowered carefully over the shaft and kept level.
 At this critical step, the levelness of the main housing should be verified.
 Continue to slowly lower the main housing until it is seated on the top head
 pad.
21. Remove seal tool #l along with 3 special studs, and nuts
22. Reversing the disassembly sequence completes assembly of the remainder of
 the top housing. It is highly recommended that new O-rings be utilized when
 reassembling the Rotary Valve drive system.

Installation of Seal Sheet to Rotor Plate
Store the spare rotor plate seal sheet in a flat position and on a flat surface. The sheet must be handled carefully to prevent bending, distortion, etc. The rotor plate with old seal sheet attached should be handled in such a manner that the expansion joints and the finished surface are not damaged and the rotor plate weight is not imposed on the expansion joints. Invert the rotor plate (using special Rotor Plate Inverter Tool -RPIT and instructions) so that seal sheet side is facing up, and support the plate on the hub side near the outer edges so that none of the weight is on the expansion joints. Remove the hold-down rings and washers and set them aside, taking care to ensure that no screws or washers are misplaced. Remove the old seal sheet. The entire rotor plate must be thoroughly cleaned (including inside of crossover pipes) and blown dry 
with moisture-free air or gas.
It is suggested that the rotor plate be suspended by its lifting lugs at the hub for cleaning. Apply a thin coating of non-detergent SAE 30 weight oil to the rotor plate assembly and return the rotor plate to its inverted position, supported on the hub side below.

The general assembly procedures are as follows
1. All of the threaded holes should be blown clear of excess oil with dry nitrogen, or
equivalent, as this excess oil can be trapped in the interface between the seal sheet and the rotor Plate.

2. Both the rotor plate and the new seal sheet should be at the same temperature,
which requires that they be held in the ambient temperature condition. It is
recommended that the ambient temperature be maintained below 68∘F (20℃) and that the seal sheet should be rested (unclamped) on the cleaned, slightly oiled rotor plate for a period of at least 24 hours, such that both will reach approximately the same temperature. Cover the rotor plate/seal sheet in plastic sheeting while the temperatures are equalizing. (An air-conditioned room is recommended for servicing the seal sheet.)

	Note： Verify that the seal sheet is centered on the rotor plate prior to installing screws.


3. The various hold-down rings and washers should be wiped clean and then placed
on the sheet, taking care not to mark it. The screws can be used to locate the various
components, and the screws should be threaded in by finger. The longer screws are
used on the hold down rings at the track positions. Shorter screws are used at the
port position hold-down washers (round/rectangular). (All of the components are
checked; thus there should be no problem with the holes matching, etc. One
possible exception is that the seal sheet changes dimensions slightly after some
period of storage, but there should be sufficient clearance to permit easy assembly.
Some of the opening clearances may be uneven.)
4. After all of the screws are installed by hand, the screws can be seated by the use of
a screwdriver. This seating of the screws is very critical and must be done very
carefully. The screws should be installed to a torque of 15-18 in.-lb. (0.17-0.21
kg-M). The tightening (seating) of screws should be in sequence from the center of
the rotor plate outward.
After all of the screws have been checked to determine that they are uniformly seated, the washer and hold-down ring screws can be staked with a suitable punch. Excessive staking is not required and can damage the washers or rings.
5. When handling the assembled rotor plate, care should be taken not to rest it on the
seal side or the edge as the rotor plate lip or the seal edge can be damaged. At no
time is the rotor plate to be lifted by or rested on the expansion joints or crossover
lines with expansion joints.

附件三

NOTES OF MEETING

	DATE： May 6, 2003
	WRITTEN BY： George Andrios    

	MEETING WITH：CPC, CTCI, UOP, Artisan

	LOCATION OF MEETING：Artisan Industries—Waltham, MA
	MEETING DATES：May 1-2, 2003

	PURPOSE  OF MEETING：Factory Acceptance Test of Rotary Valve and Peripheral Equipment

	ATTENDED BY：M.H. Huang  J.S. Wu (CTCI)  George Andrios   Andrew Donovan(Art)

                (CPC)       C.H. Hu(CTCI)    (UOP)        Dave Hudson (Art)

	ITEM
	DESCRIPTION OD DISCUSSION
	ACTION BY
	STATUS

	1
	Meeting began with formal introductions and a short presentation on the organization and products of Artisan Industries 
	
	

	2
	Preliminary copies of the manual drawings were distributed and reviewed. Artisan explained some of the relatively new features of the RV. UOP explained that the final version of these drawings would be included with the Manual.
	ART
	

	3
	CTCI requested that orientations (90°, 180°, etc) be added to the Manual drawings—similar to what was done to the installation drawings
	
	

	4
	UOP reminded CTCI of the need for adequate overhead clearance for lifting top head assembly of RV. CTCI indicated that they were aware of the requirements and had accounted for this in their structural design.
	
	

	5
	Equipment improvements were reviewed including grease points. CPC/CTCI inquired about frequency of greasing and were shown a typical schedule. UOP explained that actual maintenance schedule would be included in the manual.
	
	

	6
	UOP explained that additional low-pressure switches were provided to faciliate the pump auto-start feature requested by CPC during the Orientation Meeting.
	
	

	7
	Artisan explained the double seal arrangement：primary (mechanical) and secondary(packing-type) seal as well as the associated Tell-tale#1,#2 and “Optional” seal connections on the shaft assembly.
	
	

	8
	CPC/CTCI were given a copy of the actual equipment weights. These were compared and found to be very similar to the preliminary weights submitted previously. UOP explained that the actual equipment weights would be reflected in the Manual.
	
	

	9
	All attendees walked over to the shop to witness the FAT.
	
	

	10
	Features and attachments related to the top dome assembly were reviewed
	
	

	11
	Track plate and rotor plate was examined and cleaning of each was explained and observed.
	
	

	12
	Installation of rotor plate onto track plate followed of top head assembly was explained and observed. CPC/CTCI were advised of the function of the pilot rod and guide pin.
	
	

	13
	Importance of levelness of top head assembly and adjustment of turnbuckles prior to lowering onto track plate was explained and observed.
	
	

	14
	UOP stressed that during commissioning at site back flushing (with Desorbent) is performed through the RV before the rotor plate is installed. UOP clarified that back flushing-not chemical cleaning is required at site.
	
	

	15
	CTCI inquired and was advised on the field installation of the port piping flanges. It was explained that the RV will be shippied with the connecting port piping flanges bolted on with Garlock gaskets and blank-off plate sandwiched in between in order to maintain the nitrogen blanket. It was also observed that (4) holes on the blank-off plate are threaded, thus allowing the plate to remain intact and the RFWN flange to be removed and prepped for welding without breaking the nitrogen seal.
	
	

	16
	Installation of Hydraulic Cylinder Assembly was explained observed.
	
	

	17
	Connection between Hydraulic System and Hydraulic Cylinder Assembly was explained and observed.
	
	

	18
	RV was indexed using the Hydraulic System, once with manually-operated valve and once with solenoid-operated valve. 
	
	

	19
	Operation of Hydraulic System was explained and observed. Various components (e.g. pumps, motors, accumulators, solenoid valves, flow control valves, etc.)were reviewed. 
	
	

	21
	Discussed the mechanical seals and the unusually tight flatness requirements necessary for this application (slow, intermittent motion). CPC was advised that these seals are not supplied as standard with tight flatness tolerance. Spare seals(as well as any other spare parts) must be purchased through UOP
	
	

	22
	Reviewed disassembly/assembly of the seal sheet, including staking, estimating wear rates, and using the RPIA(Rotor Plate Inverter Apparatus)
	
	

	23
	CTCI was reminded of the need to provide hard piping(SS, Sch.80, seamless) between the hose connection points and the Hydraulic System.
	
	

	24
	Actual Commissioning and Spare Parts were reviewed and examined. UOP explained that the complete list of Spare Parts would be included in the instruction and data book. CPC requested UOP to provide an advance copy of the spare part list.
	UOP[
	

	25
	CPC/CTCI inquired about the type of grease required. Artisan explained it was Lubriplate and provided sheet and a material Safety Data Sheets. UOP stated that plenty of Lubriplate grease is included with the maintenance spares.
	
	

	26
	UOP advised that the RV and PE is scheduled to be delivered port of NY on or before June 6, 2003.
	UOP
	

	27
	CPC requested that UOP notify CPC’s Procurement Department directly with shipping information as soon as possible so that CPC can coordinate with their freight forwarder.
	UOP
	

	28
	CPC asked if UOP can provide the (3) copied the instruction and data books (4) weeks after shipment instead of (8) weeks as indicated in the contract. UOP said that they will try to have the books ready earlier than (8) weeks after shipment. 
	UOP
	

	29
	CPC requested advance copy of the instruction and data book by June 6, 2003. UOP will advise if this is possible.
	UOP
	

	30
	CPC/CTCI was shown a preliminary list of the Vendor data that is typically included in the instructions and data book.
	
	

	31
	CPC/CTCI was given an advance copy of the actual U-1 form (Manufacturers data report for pressure vessels) for the RV.
	
	

	32
	CPC/CTCI were shown copies of the inspection records and test certificates for this job.
	
	

	33
	Artisan advised that all major electrical components are explosion proof.
	
	

	34
	CPC/CTCI said the area classification on the motors needs to be stamped on the nameplate for approval by local authorities. Artisan will coordinate with the motor vendor to ensure that correct and complete nameplate are provided on each motor.
	ART
	

	35
	CPC/CTCI inquired about the area classification of the electric motors. After examination, it was discovered that the installed motors are NEC Class Ⅰ, Group D and not Group C&D, as original specified. CPC agreed to check with their office to see if Group D would be acceptable.
	CPC
	See note 1 below

	
	
	
	

	
	
	
	

	
	
	
	

	Note 1
	Subsequent to the FAT and CPC’s acceptance of Class Ⅰ, Group D, Artisan confirmed that they would supply new motors that meet NEC Class Ⅰ, Group C&D , as original specified by CPC..
	ART
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


附件四

             Safety Valves Inspection Procedure

1. Scope of Application
This Procedure prescribes requirements for the standard inspection of safety and safety relief valves manufactured by PUKIJI SEISAKUSHO Co. .Ltd for gas and liquid service.
2. Code and Standards

The inspection shall be performed in accordance with the following codes and standards.

(1) ASME SECTION VIII 『PRESSURE VESSELS DIVISION 1-2001 EDITION』

(2) ASME B16.5-1996   『Steel Pipe Flanges and Flanged Fittings』

(3) ASMEB16.34-1996 『Valves-Flanged, Threaded and Welding End』
(4) API STANDARD 526-THIRD EDITION 1995『 Flanged Steel Safety-Relief Valves』

(5) API STANDARD 527-THIRD EDITION 1991『Seat Tightness of Pressure Relief Valve』

(6) MSS SP-55-1996 『QUALITY STANDARD for STEEL CASTING for VALVES, FLANGES, FITTINGS and OTHER PIPING COMPONENTS』 (VISUAL METHOD)
3.  Inspection  Place
PlJKUI SEISAKUSHO Co. , Ltd

6, l-chome, Shodai Tajika, Hirakata City, Osaka, Japan

Tel. No  (072)-857-4525

Fax. No  (072)-857-7435

4,  Inspection, Testing and Witnessing

Inspection, Testing and Witnessing shall be as shown in Table-1

Table-1  Items and witness Application

	
	Inspector

	
	

	
	
	Customer

	
	
	
	FKI

	1
	Material Inspection

(Check Mill Sheets)
	
	○
	○ ▲

	2
	Appearance Inspection
	
	○
	△

	3
	Dimensional Inspection
	
	----
	△

	4
	Hydrostatic Press. Test
	
	○
	○ ▲

	5
	Performance Test
	
	○
	○ ▲

	6
	Inspection of Nozzle Seat Tightness
	
	○
	○ ▲

	7
	Secondary Pressure Zone Pneumatic Test

(Closed Bonnet Type only)
	
	○
	○ ▲

	8
	Shipping Inspection
	
	-----
	△


（Remark）

● ---- To be witnessed
◎ ---- To be witnessed (sampling: 10% of each nominal size)

○ ---- Test reports to be reviewed
▲ ---- Test reports to be submitted
△ ---- To be inspected by Fukui Seisakusho Co. Ltd.

KKI --- Fukui Seisakusho Co. Ltd.

5. Material Inspection

  Main Material shall be checked against the mill sheets,

5.1 Main materials are defined as follows.

   Body

5.2 The mill sheets of the above items shall be reviewed to assure that the materials comply with applicable Codes and/or Standards.

6. Appearance Inspection

Visual inspection shall be applied to the appearance.

6.1 Castings

Casting shall be checked to make sure that they have smooth faces both inside and outside free from cavities, burrs, sand inclusion, scale cracks etc.

(In case of irregularities, refer to the examples shown in MSS-SP-55 for acceptable degrees)

6.2 Forgings

Forgings shall be checked for cracks and the like.

6.3 Machined items

Particularly, machined faces where gaskets will contact shall be free from damages. The edges and corners where no dimensions are specified shall be properly rounded and chamfered. 

7. Dimensional Inspection

 Dimensional Inspection shall be performed using proper measuring instruments such as calipers, rulers, protractors, etc. Measurements thus taken must be as specified on the assembly drawings.

7.1 Center-to-Face Dimensions

Tolerances of center-to-face dimensions established per API 526 shall be within those listed in Table-2

Table-2  Tolerances of center-to-face

                                                  Unit: mm

	Valve inlet Sizes
	Center-to-Face Dimensions

	4 inches and smaller
	± 1.6 (1/16 inches)

	Larger than 4 inches
	± 3.2 (1/8 inches)


7.2 Flange Dimensions

Tolerances of flange dimensions for flanged valves shall be within those listed in Table-3

Table-3  Tolerances of flange Dimensions

                                                  Unit: mm

	Part of Flange
	Sizes
	Tolerances

	Bolt Circle Diameter
	All
	± 1.5 (± 0.06 inches)

	Thickness
	NPS 18 and smaller
	± 3.0 (0.12 inches) to zero


8. Hydrostatic Pressure Test

Hydrostatic Pressure Test shall be performed as described below.

8.1 Parts to be checked

  Pressure containing parts (i.e. nozzles)

8.2 Test fluid

        Tap water

  Test shall be made at a temperature not above 52℃

8.3 Test Pressure

  Pressure specified on the approval drawings

8.4 Minimum test duration

  Minimum test duration shall be those listed in Table-4

Table-4 Minimum test duration

	Valves Sizes NPS
	Test duration seconds

	2 and smaller
	15

	2 1/2 t0 8
	60

	10 and larger
	180


8.5 Acceptance Criteria

Visually detectable leakage through pressure boundary walls shall not be acceptable.

9. Performance Test

    Performance test shall be performed as follows.

9.1 Test medium

The test media listed in Table-5 shall be used for the performance test.

Table-5  Testing Media

	Fluids
	Test Media

	Gas or Vapor, Liquid
	Air


9.2 Checking shall be made on the following items.

(a) Set pressure

(b) Operational Stability

9.3 Tolerances

(a) The tolerances of set pressure of safety valves shall be within those listed in Table-6

Table-6  Tolerances of set pressure

                                                     unit:kgf/cm2 (kPa) 

	Set Pressures
	Tolerances

	≦ 4.92 (483)
	± 0.14 (13.8)

	>  4.92 (483)
	± 3% of set pressure


                                                ASME SEC. Ⅷ
(b) Blowdown

Since the normal blowdown pressure cannot be measured on the bench test, the guaranteed design blowdown pressure shall be entered in the inspection and the test reports.

(c) Functional stability: the functional test shall be performed three times to check that the set pressure is within the tolerances.

(d) Cold set pressure

Cold set pressure is shown on Table-7 on condition that air in normal temperature is used as test fluid and operation temperature (If not specified. Relieving temperature is taken.) is over 100℃

Table-7 Cold set pressure

	Range of operating temperature T(℃)
	Cold set pressure

	T ≦ 100
	1.00 × Spring set pressure

	100＜ T ≦ 200
	1.01 × Spring set pressure

	200 ＜ T
	{0.99 + (T/10000)} × Spring set pressure


10. Seat Tightness Inspection

     All the valves to be tested with air shall follow the procedure as described in 10.1. to determine their seat tightness. In case it is not clear whether the result is acceptable or not, further testing as described in 10.2 shall be performed.

10.1 Soap water film method

(1) Test Medium

The test medium shall be air near ambient temperature.

(2) Test pressure

(a) set pressure ＞ 3.5 kgf/cm2 (3.45 bar)

The minimum test pressure shall be held at 90 percent of the set pressure.

(b) set pressure ≦ 3.5 kgf/cm2 (3.45 bar)

The minimum test pressure shall be held at 0.35 kgf/cm2 (0.345 bar) less than  the set pressure.

(3) Acceptance criteria

Apply soap water films over the opening of the outlet flange of the safety valve to check if the films will expand or not.

No expansion of the films shall indicate the integrity of the seat.

10.2 Bubble method

(1) Test Medium

The test medium shall be air near ambient temperature.

(2) Test pressure

(a) set pressure ＞ 3.5 kgf/cm2 (3.45 bar)

The minimum test pressure shall be held at 90 percent of the set pressure.

(b) set pressure ≦ 3.5 kgf/cm2 (3.45 bar)

The minimum test pressure shall be held at 0.35 kgf/cm2 (0.345 bar) less than the set pressure.

(3) Acceptance criteria

For valves with a metal, the leakage rate in the bubbles per minute shall not exceed the appropriate value in Table-8

Table-8  Maximum Seat Leakage Rates for Metal-Seated

                  Pressure Relief Valves

	Set Pressure


	Leakage Rate(Bubble per min.)

	
	Effective Orifice Sizes

	Kgf/cm2
	bar
	F and smaller
	Larger than F

	1.05-70.32

105.0

132.6

175.4

211.1

281.4

392.6

422.2
	1.03-68.96

103.0

130.0

172.0

207.0

276.0

385.0

414.0
	40

60

80

100

100

100

100

100
	20

30

40

50

60

80

100

100


11. Pneumatic Test

Pneumatic Testing shall be carried out only for the closed bonnet type safety valves, applying pressure which should be 6 bar unless otherwise specified to all the valve surface.

In case where the safety relief valve is loaded with back pressure, the testing shall be carried out by applying pressure 1.5 times the back pressure, and also for bellows type safety relief valves, applying pressure less than the spring set pressure and allowable pressure of the bellows. Pour foaming agent on all the valve surface and there shall be no leakage from the surface. The test duration shall follow Table-4.

12. Shipping Inspection

The following items shall be checked before shipping the product.

Name plate

Painting

When painting is required, checking should be made the following point for safety valves

Color of paint.

5

