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摘要：
臺灣中油公司目前共有三、四、五輕三座輕油裂解工場，乙烯總年產能為108萬噸，其中三輕年產能為23萬噸，四輕年產能為35萬噸，五輕年產能為50萬噸。而三輕從民國67年量產，操作運轉至今已達33年，四輕從民國73年開工，壽年至今亦達27年，五輕自民國83年投產，壽年至今亦達17年，三座工場無論在能源耗用或是在污染物排放管制方面均無法與現代化之輕油裂解工場相抗衡，且因產能偏低，不符經濟規模，因而使生產成本增加，獲益減少，影響獲益能力。另一方面就國內南部地區由臺灣中油公司供應石化基本原料業者之產能推估，乙烯每年最大之需求量約為150萬噸，考量進口中間原料調節替代等相關因素，目前實際需求量約在125萬噸左右，臺灣中油公司依現有產能實無法因應，因而每年石化中下游業者皆需進口乙烯或其他中間原料補充。
尤其在臺灣中油公司三、四、五輕裂工場停爐大修時，乙烯等石化基本原料均需打折供應，中下游業者開工率因而下降，復因台塑集團六輕體系，挾其新製程、高產率、低能耗、符合經濟規模產能等優勢競爭，造成下游業者必須執行汰舊更新製程與設備以為因應，以維持其競爭力。臺灣中油公司為強化石化基本原料市場上之競爭力並為協助國內中下游石化業者進行汰舊更新以維持競爭力優勢，期在填補國內石化原料需求缺口並提供新增之原料需求前題下，進行製程汰舊更新計畫，藉新製程、低能耗與高經濟規模之優勢，以降低生產成本，乃有三輕更新計畫之執行予以配合。
臺灣中油公司三輕更新計畫其中最主要之新建第六輕油裂解工場興建地點，係座落於現在高雄市林園區林園石化廠區範圍內，第六輕油裂解工場新建工程（工程案號：KDX9743001），由國內知名之中鼎工程股份有限公司負責承攬，並已於民國98年8月11日辦理開工，工程期限為40個月，預計於民國101年11月完工，本工場係以Naphtha（輕油）為主要進料，生產Polymer級Ethylene（年產能量：72萬噸），在第六輕油裂解工場正式量產後，運轉至今已達33年之第三輕油裂解工場將停止操作。
第六輕油裂解工場新建工程係採EPC（工程、採購、興建）方式發包，承攬商中鼎工程股份有限公司負責區域內及部分區域外之工程，主體工程範圍包括區域內所有之細部設計，採購供料，工程裝建及其他(包含備料)，本次執行國外廠製設備器材工程聯繫及購料監辦，其參訪對象均屬於區域內相關設施之製造廠商，其中赴美國Cold  Box製造廠家CHART公司及Surface Condenser製造廠家GRAHAM公司討論該二項重要設備之規範、製造與維修；同時並與該製造廠家當面討論該等設備交貨運輸及配合工地現場安裝事宜。
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1、 目的

藉由與Cold Box及Surface Condenser製造廠商面對面討論溝通，及藉由實地製造工場參訪過程瞭解該重要採購設備目前製造情形及工程進度，以便施工工地配合該設備運輸與現場安裝時程，同時並檢視該設備製作過程對品質管制作業情況，以提昇對特殊設備的設計、監造、維修、檢測及工程安全管理之能力。
2、 過程  
1. 行程概要：

	日期
	地點
	工作內容

	99.11.29
	桃園→洛杉磯
	起程赴美國

	99.11.30
	洛杉磯→新奧爾良
	轉機至Cold Box製造商CHART公司

	99.12.01~02
	新奧爾良
	赴Cold Box製造商CHART公司洽公

	99.12.03
	新奧爾良→紐約
	轉機至Surface Condenser製造廠商GRAHAM公司

	99.12.04~06
	紐約
	赴Surface Condenser製造商GRAHAM公司洽公

	99.12.07~08
	紐約→桃園
	搭機返國


討論與參訪情況如下：
   2. Cold Box製造商CHART公司討論與參訪
Cold Box為低溫分餾設備的一種，在國內可在氣體工廠與石化業乙烯廠見到此設備，在臺灣中油公司正興建中之第六輕油裂解廠中為最重要設備之一，多年來一直由歐美日廠商所提供。其 ALPEMA 五大成員亦即是世界上主要供應廠商(德國Linde AG、美國CHART、法國Nordon Cryogenie、日本Kobe steel、日本Sumitomo)。

美國CHART公司創立於1950年，目前的業務涵蓋化學，石油和天然氣工業領域的低溫處理系統產品和相關服務。目標市場在油氣加工包括Liquefied Natural Gas（LNG），Nitrogen Rejection Units (NRU)，Hydrogen Recovery Units  (HYCO)，乙烯工廠和特種低溫分離和回收系統以及專有的Ryan/Holmes脫碳技術提高原油採收率。主要完成業主有中鼎，BP Amoco/Arco，Exxon/Mobil，Chevron/Texaco，Lummus， Bechtel， KBR， Daelim， Stone & Webster and  Technip 等知名公司。
CHART公司總部設於美國威斯康辛州La Crosse市，並在美國路易斯安那、奧克拉荷馬、德州及在英國、中國上海設立工廠，公司組織依產品別共區分為BAHX、ACHX、PSD、MSD四大部門，第六輕輕油裂解工場所使用之Cold Box，其中Heat Exchanger單體設備部分係由位於美國威斯康辛州La Crosse市的BAHX部門製作，再運輸至位於路易斯安那New Iberia市的製作結構體MSD部門組裝，最後成品則利用鄰近的密西西比河，以平板船河運方式運抵出海港。
乙烯的煉製是由各種不同的混合流體原料經過分離與提煉而成，最終才能獲得所需要的乙烯成品，混和流體的超低溫分離為乙烯廠重要的製程。Cold box 就是超低溫製程分離設備之一，由於在超低溫的環境溫度容易散失，所以需創造出絕熱保冷的環境；因此 Cold Box 主要由兩個部分組成，一為超大型的外部鋼體結構箱，中間則是填充保冷材料如Perlite來阻隔熱量的散失，且可用以支撐內部熱交換器與提供永久性乾燥惰性氣體系統。二為內部核心銅焊鋁製板翅式熱交換器(Brazed Aluminum Plate-Fin Heat Exchanger)簡稱BAPFHX，其內部組裝如圖：
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其設計重點在於可使雙相流體在熱交換器內有均勻的分配，但這也是各製造廠商的所謂 ”Know how”。
Cold box關鍵的技術在三個方面，包括熱傳計算，水力計算與機械結構設
計。
採用Cold Box其優點如下 ：

(1) 重量較輕，體積較小，可節省空間。


(2) 超低溫環境的極佳機械強度。


(3) 比傳統shell and tube exchanger 擁有更大的熱傳面積。

(4) 複合流體配置，可處理超過 15 道流體(內含 countercurrent、 cross-flow and counter cross-flow)可減少工程施工、保溫、支撐與運輸的成本。


(5) Close temperature approach(pinch temperature)，溫差越小效率越高。


(6) 降低能源成本，因為流體的低溫差與低壓降，因而可選用較小台的下游端壓縮機。
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Cold Box對應流程位置如下圖：


(1)會議討論:

    於2010年11月30日於CHART公司New Iberia 會議室召開：
    參與會議人員：臺灣中油公司王乾行、中鼎公司黃義方 (品管副經理)、呂俊嘉(採購經理)及CHART公司工程與品管相關人員。

    依事先提供之議題逐項溝通討論，同時檢視其製造程序書、品管記錄、圖件資料等，基本上該廠商均能依品管程序管控其產品品質，該Cold Box依預計時程2011年03月28日經中鼎公司進行最後品質文件審查後，將於2011年03月31日於美國休士頓港以船運運至高雄港，預估2011年05月31日經由台17線公路運輸可運抵六輕工地準備現場安裝。

          (會議紀錄詳附件1) 
(2)工場參訪：
    此次參訪美國CHART公司辦公室及製造工廠係位於路易斯安那州New Iberia市，主要負責Cold Box鋼結構體製作及單體設備組裝，現場觀察工廠施工人員雖配戴安全帽但無提供帽扣，顯然工安習慣之要求低於臺灣；目前整體進度單體設備已於2010年11月22日由中鼎公司派遣公正檢驗單位Intertek公司實施單體試壓完成，並已運達該製造工廠正準備焊接組裝中，2010年11月30日訪廠當日正進行超大型的外部鋼結構箱（10公尺長×10公尺寬×27公尺高）焊接組裝，同時現場也進行相關鋁合金與不鏽鋼管預製組裝，現場檢視其外觀及焊道亦未發現有任何瑕疵；預定2011年2月10日進行管線試漏檢查，預定2011年3月10日進行外部結構體試漏檢查，可於2011年3月20日實施最後尺寸檢查，應可符合該Cold Box交貨契約2011年3月31日；参訪後並由CHART公司安排至其卸貨碼頭區了解Cold Box未來船運狀況，碼頭區現場已有CHART公司堆置多座製裝完成之各式Cold Box正依契約準備安排船運運至世界各地。
CHART公司其Cold Box製造檢驗點如下：
	
	報告審查點
	見證檢驗點
	檢驗點合計

	單體設備
	12
	3
	15

	鋼結構體
	16
	4
	20


工廠製造現場討論及參訪：
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會議討論
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Cold Box 管件材料
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Cold Box管線預製
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Cold Box鋁合金/不鏽鋼管節
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Cold Box 各單體設備準備安裝
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Cold Box 外部結構現場焊接
[image: image8.jpg]



Cold Box 外部結構現場檢查
[image: image9.jpg]



CHART公司裝卸碼頭現場考察
   3. Surface Condenser製造商GRAHAM公司討論與參訪
 壓縮機在臺灣中油公司第六輕油裂解廠中為最重要設備之一，Surface Condenser為壓縮機之重要附屬配件，Surface Condenser效率良窳將影響整體由輕油裂解廠之產能，本次E-1215&E-1515二座Surface Condenser採先進左右分格板設計，以便在Surface Condenser維修期間，仍可維持輕油裂解廠正常操作。

本次參訪之GRAHAM公司與廠區位於美國紐約州Batavia市，是一家設計和製造真空及換熱設備的公司，客戶群包含世界各個國家的生產合成纖維，化工，石油產品，電力，食品加工，醫藥產品，紙張，鋼材，化肥，和許多其他產品的工廠。主要市場則為石油煉製、化學和石化工業。
該公司成立於1942年，二戰期間，供應各類船隻使用之蒸汽噴射器、表面冷凝器和熱交換器。戰爭結束後，該公司轉移技術或併購及一路生產製造能力於一般工業用產品，今天GRAHAM公司是一家領先的設計和製造的真空泵浦及熱交換產品的世界級公司，以生產大尺寸各式真空泵浦及換熱器，安裝於煉油廠、化學、石化廠與發電廠使用聞名於世，該公司產品銷售大約美國本土及國際市場約各佔一半。
GRAHAM公司目前主要產品大慨可區分為兩大類：
(1) VACUUM PRODUCTS--Ejectors、Surface Condensers、Liquid Ring Vacuum Pumps、Process Condensers
(2) Heat Transfer Products--Heliflow Spiral Tube Heat Exchangers、Desuperheaters、Plate Heat Exchangers、MicroMix II / MicroMax Water Heaters
興建中之第六輕油裂解工場所使用之壓縮機共有三台，其動力係使用Steam Turbine驅動，因此使用後之廢蒸汽必須使用冷凝器予以降溫後循環使用，臺灣中油第六輕油裂解廠共使用兩台Surface Condenser，直徑約4公尺、長度約9.5公尺，內部中間約穿入共8,000支細銅管，於銅管中間每小時流入約14,000噸冷卻水，再以真空方式吸入Steam Turbine廢蒸汽，利用熱傳導效應將廢蒸汽冷卻凝結成水滴後排放，每小時約可冷凝110噸的水量。
兩台E-1215&E-1515 Surface Condenser合約交貨期為2011年4月底，至2010年12月6日參訪當日已完成兩台Surface Condenser的外殼及端蓋的成型焊接，現場目視檢驗其焊道未發現有不良情形，後續重點工作為內部隔板之銅管導孔的精密加工及細銅管之穿管安裝。檢驗工作安排方面，考量GRAHAM 為Surface Condenser的世界級專業設計製造廠商，且在統包商中鼎公司的分包商交貨記錄中品質狀況十分良好，基於品質保證立場，因此檢驗測試計畫中只需見證檢驗水壓測試（Hydrostatic test）一項，中鼎公司亦派遣第三公正檢驗單位予以見證。
Surface Condenser簡示流程如下圖：
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 (1)會議討論

於2010年12月06日於GRAHAM公司 紐約Batavia市會議室召開：

    參與人員：臺灣中油公司王乾行、中鼎公司黃義方 (品管副經理)、呂俊嘉(採購經理)、日本Ebara代表Sakamoto及GRAHAM公司工程與品管相關人員。

    依事先提供之議題逐項溝通討論同時檢視Surface Condenser品管記錄、圖件資料，基本上該廠商均能依品管程序管控產品品質，該Surface Condenser依預計時程將於2011年04月30日於美國紐約港以船運至高雄港，預估2011年06月30日經台17線公路運輸可運抵六輕工地準備現場安裝。   (會議紀錄詳附件2) 
(2)工場參訪

此次參訪美國公司GRAHAM公司位於Batavia辦公室及製造工廠，現場觀察工廠施工人員無配戴安全帽之習慣，顯然工安要求遠低於臺灣標準；目前E-1215&E-1515二座Surface Condenser進度已完成外部殼板及端板製造與內部隔板導孔車製，2010年12月06日參訪時工廠現場正進行設備焊接與內部組件組裝（E-1215直徑3.784公尺×9.5公尺長與E-1515直徑3.632公尺×9.449公尺長），相關連接管線預製組裝；現場也有置放GRAHAM公司已製裝檢驗完成之各式換熱器正準備依契約裝運轉運至世界各地。
                       工廠製造現場情況如下照片：
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會議討論
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製造工廠參訪
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Surface Condenser殼板組裝
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Surface Condenser殼板隔板組裝
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Surface Condenser端板現場焊道目視檢查
[image: image16.jpg]Jafad
Vil o P
N B

B
aE R

AN %
T R s N

i (i
,v,’//‘r”’|/’ {

T P T




Surface Condenser檔板管孔車製
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Surface Condenser檔板鑽孔製作
3、 心得與建議：
(1) 本次參訪之CHART與GRAHAM公司均屬中鼎公司之承包商，因此在與中鼎公司開會討論確認本次整體參訪廠商後，主要時程均由中鼎公司規劃安排，圓滿順利完成本次出國計畫在此表示感謝之意。

(2) 本次赴美與中鼎公司參與CHART與GRAHAM公司開會，雖然主要議題已事先告知對方，開會時依議題逐項討論並將結論雙方再行協商，最後會議紀錄經雙方確認後當場影印並與以簽名，其會議行政效率值得學習。

(3) 本次參與CHART與GRAHAM公司開會，該公司執行長雖然沒參與雙方會議討論，惟中午午餐時段均全程與我們會餐並關心會議意見，可見CHART與GRAHAM公司當局均十分重視我們參訪。

(4) 參訪CHART與GRAHAM公司工廠，CHART公司工作人員有安全帽沒有提供帽扣，GRAHAM公司工作人員沒有提供安全帽，個人發覺縱然先進之美國在工廠工安之要求也未必有我們要求之嚴謹。

(5) 由CHART公司承造之 Cold Box預計100年3月完工裝船，由GRAHAM公司承造之 Surface Condenser預計100年4月完工裝船，相關之國內道路運輸與現場基礎進度，應請中鼎公司儘速配合進行相當規劃作業。

(6) 參訪CHART公司所承造完成之 Cold Box裝卸場址位於港邊，主要方便重型設備吊裝與運輸，因此工場設置地點之規劃選定要考量重型設備之搬運，此是十分重要之因素。

(7) 雖然目前第六輕油裂解工場新建工程整體月進度仍超前，惟現場目前尚未全面完成地下工程，如何有效率縮短巨型設備製造與安裝時程需待各方努力。

(8) 個人目前也負責換熱器之監造工作，本次參訪CHART與GRAHAM公司，國內換熱器製造廠商在供材器料與階段製造過程抽驗頻率遠較該二廠商為高，同時文件之審查內容相較該二廠商為繁複，因此嚴重衝擊製造廠家製造時程，在堅持工程品管之要求下，除慎選與信任優良專業製造廠商外，中油各級稽核單位與中鼎公司及製造廠商應有很大協商溝通空間。
附件1
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Concern Items for Cold Box

As for those inspection and test points specified in Inspection and Test Plan (ITP),
the Inspection Application Notice (IAN) shall notify to CTCI 14 days in advance of
the intended inspection date via email to TDC and E/M QC

jamesfan3 7 ctci.com.tw).

[Chart Response — Chart will submit notice AN to POW and email Jlames Fan

voing forward|

The LAN of same day is submitted, please add series No., such as
FO03-EQSC-IAN10-1122-01 : FO03-EQSC-IAN10-1122-02

[Chart Response  Agreed|

. When the equipment are ready for shipment provided that all inspections of the

order requirements are satisfactorily accepted and confirmed by CTCI, an_
Inspection Release Certificate (IRC) by the CTCI's E/M QC to prepare and send to
CHART return with signature.

[Chart Response — Action item is for CTCI to choose whether option | or option 2
shall be followed to handle the IRC.|

Options 1: _FAS Houston: _March 29, 1010
*Chart requests approval to load the cold box onto a barge in New Iberiz as soon as 3rd Party Inspector

provides Inspection Release.

Ao &



[image: image20.jpg]* While the cold box is being loaded and shipped to Houston, Chart and CTCI will finish signing CTCI's IRC.

*CTCl's IRC will be signed by all parties prior to unloading at the port of Houston.

24-Mar 3rd Party Signs Release Notification. ~ Chart starts loading cold box in New Iberia.
25-Mar complete loading and ship

26-Mar travel CTClissues IRC to Chart for signature

27-Mar travel Charl signs IRC and returns to CTCI.

28-Mar travel CTCl issues signed IRC to Chart

29-Mar Cold Box unloaded at Houston Port. CTCI IRC is complete

Options 2: _FAS Houston: _April 2, 1010

*This timeline reflects the following situation:  CTCl states that 3rd party inspector IRC is insufficient
and Chart must wait for CTCI IRC prior to loading in New Iberia.
* Cold Box will wait in New Iberia for a few days while CTCl issues the IRC.

* Chart will load cold box in New Iberia after we receive CTCI's IRC.

24-Mar 3rd Party Signs Release Notification and informs CTCI within 24 hours.
25-Mar CTCl reviews 3rd Party Inspectors Release Certificate within 24 hours.
26-Mar CTClissues IRC to Chart within 24 hours.

27-Mar Chart signs IRC within 24 hours,

28-Mar CTCl issues signed IRC to Chart within 24 hours.

29-Mar Chart starts loading cold box in New Iberia

30-Mar complete loading

31-Mar travel

1-Apr travel

2-Apr travel

3-Apr Cold Box unloaded at Houston Port.

4. Drain clash: Y-Vap and V drain clash, vendor didn’t consider cold insulation,
Please see attachment -1.




[image: image21.jpg][Chart Response — There are 2 options to solve the problem.  Chart can move the
nozzles to create more clearance, but this is difficult since the cold box is in

production.  CTCI 1o consider insulating the 2 nozzles together. |

o

. Vendor document condition, please update these documents on POW to code 1,
please see attachment -2.

[Chart Response — Chart agrees (o have all documents on POW to code | by March
24

6. Shipment demand please see attachment-3

[Chart Response — Chart is to provide an updated protecting procedure that
includes methodology for protecting the blind flanges. nozzle. flanges. and junction

box during shipment by December & and upload to POW.|

7. All inlet streams of Cold Box have been equipped with strainers (filter). We would
like to know the screen mesh size should be used during start up and normal
operation period.

|Chart Response - Chart recommends upstream strainers to prevent particulates
from entering the core with a 177 micron screen. |

8. Regarding liquid cleaning and back puffing, we would like o have more detailed
information like solvent type, puffing gas type, puffing conditions (pressure) and
the piping need to be putfed.

[Chart Response — See Appendix ||

9. For CPC No.6 Naphtha Cracker case, we saw many internal Drums existing in your
cold box design which hadn't been found in our old type cold box. What's the major
purpose of these internal Drums existing in cold box? Any process or operation
meaning?

[Chart Response - The vessels are included for 2 phase inlets as required by

Chart’s design criteria. |

10.After finishing manufacturing Cold Box. temporary supports shall be installed to
prevent from damage during transportation or hoisting and remove them till the



[image: image22.jpg]Cold Box has been filled with perlite powder. Did you pack with Nitrogen gas
before shipping?

[Chart Response — Chart will install temporary shipping supports (painted yellow)
inside the cold box to prevent damage during transportation.  Chart to provide a
drawing showing the location of all temporary supports and submit to CTCI.

CTCT to remove all temporary shipping supports prior to installing the perlite. Al
heat exchangers and piping will be pressurized with nitrogen 1o 15 psig.  Chart
will provide drawing showing location of each gauge and upload to POW. |

I'1.For Cold Box. Please incorporate the detailed procedure for identifying and
repairing of the leaking stream into Operation and maintenance Instruction Manual.

|Chart Response — Refer to Cold Box Installation, Operation. & Maintenance
Manual (which has been uploaded to POW), section 6.2

12.For Cold Box. CPC should prepare any spare part in advance?

[Chart Response — Confirmed. CPC shall prepare spare bolting sets and gaskets in
advance.|

13.Process fluids must generally be clean and oil free.
[Chart Response — Confirmed. all fluids shall be clean and oil free.|
14.1n generally what the main damage occur in Cold Box?

[Chart Response — Chart recommends taking careful consideration of all Chart
documentation. especially the following

¢ Read and follow Chart IOM manuals

e Follow instructions on the Chart lifting instructions carefully

o Remove all temporary supports prior to filling with perlite

o Review start-up and shut down recommendations as outlined in BAHX
10M.

15.1f Cold box need to maintain/repair or inspect which company could be
recommended?

%



[image: image23.jpg][Chart Response - Please contact Chart and we will provide assistance. |
16. Please follow DS-103-0001-01 7.3.2(B).

[Chart Response - Confirmed |

48
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CLEANING/PUFFING PROCEDURE FOR GAS EXCHANGER

GENERAL

Vi

Prepare to have needed materials before puffing and back-washing operation begins.

A. Bracing limbers/supports for exchanger to withstand reaction forces from rupture disk
bursting.

B. Liquid solvent and pumpitruck (if needed).

C. Methanol and pump/truck.

D. LaMot or equivalent burst plates and assembly: 5-50 psig
5-100 psig

E. Nitrogen up to 100 psig

F.  Nozzle assembly to point burst plate in desired direction.

G. Blinds or skillets for isolating exchanger.

Prior to cleaning. exchanger and piping should be defrosted and purged with dry nitrogen
according to plant safety requirements

Al cleaning fluids should flow in the reverse direction of the normal operating flow. except
where noted.

Any vessels, piping. spools, etc., used during cleaning must be cleaned of any pipe scale. dirt
slag, rust or any loose debris.

Cleaning temperatures must not exceed 150°F unless other temperature restrictions apply.

The heat exchanger must be completely dried before returning to service using dry nitrogen

and other dry gas



[image: image25.jpg]VIl Pull spool from inlet pass and inspect with a borescope to determine nature of fouling.
A Iffouling material is dust (from mol sieve or other desiccant), it can be removed by puffing.
B. If fouling is black, this may indicate Fe,S formation and must be chemically removed.
Fouling material should also be determined by chemical analysis.
Procedure

VIII. Puffing

A. Isolate heat exchanger by blinds or skillets. Ensure exchanger is defrosted,
depressurized and all liquids blown down.

B. If scrubber is used downstream (in operation) of desired pass, isolate downstream of
scrubber.  The intention is to use scrubber as volume pot.

C. If, by inspection, it appears that the fins in the exchanger are coated with paraffin or other
hydrocarbons, chemical solvent cleaning should be performed.  (See Solvent Cleaning).

D. Attach rupture disk assembly to the inlet nozzle of exchanger beginning with a 50 psig disk.
Plan to puff five times with dry nitrogen until puff cloud is clear.

E. Brace the exchanger lo counteract the forces created by puffing. Be sure the rupture disk
is not located such that the reaction forces will damage any piping or the brazed aluminum
header/nozzle system. Do Not brace against the core of exchanger: use the nozzles or
headers.

F.  Clear the puffing area near the rupture disk to prevent bodily harm from flying debris.

G.  Admit nitrogen to the isolated system and pressure up to the disk rating.

H. Reload another rupture disk. gradually increasing to the 100 psig rating. DO NOT
EXCEED 100 PSIG.

I Repeat puffing until discharge cloud is clear or borescope inspection is satisfactory.

IX. Solvent Cleaning



[image: image26.jpg]A, Generally, solvent should be chosen with regard to the suspected fouling agent. Liquid
solvents such as methanol and trichlorethylene (safer with regards to toxicity) are
commonly used.  Strong acids (i.e., HNO;, H»SO,, OR HCL) should be inhibited so as not
to attack the metallurgy of the exchanger or piping. Weak acids <1.0% HNO are okay
(should be used with extreme caution)

Toluene is an excellent general purpose hydrocarbon solvent It is commercially
available but is highly flammable and must be used with caution. Methanol is also highly

flammable.

B. Install filter upstream of circulating pump. Solvent should be filtered with 80 mesh (Tyler
Standard) or equivalent prior to entering the exchanger.

C. Circulate cleaning solution in reverse direction to normal flow for two hours. Heating of
solvent is recommended if safe and practical.

Monitor pressure drop, if possible. Velocity of solvent in the heat transfer fin should not
exceed 10 ft/sec. Circulating rates should be on the order of 300-500 GPM, depending
on cross sectional surface area

D. Stop circulation, check filters and replace if necessary. Reverse hoses.

E. Circulate normal direction for two hours.

F.  Repeat C through E until fiters come clean.

G. Drain liquids from exchanger, filters, pumps and piping. Circulate methanol for one
hour counter flow, then one hour normal flow.

H. Re-inspect exchanger pass(es) with borescope to ensure cleanliness.  (Optional).
I Thoroughly drain and purge with dry nitrogen before returning to service.  (See Note V1)
Ice Hydrate Plugging.

A Trace amounts of water can freeze and form hydrates in cryogenic process streems and
can cause significant plugging problems.



[image: image27.jpg]NOTE:

B. Awarm nitrogen derime will generally remove any ice or hydrate formation.

C.  Methanol injection during plant operation has also proved to be an effective way to
minimize this problem.

D.  If water contamination is an on-going problem. it is advisable that any upstream equipment
where water could enter the process stream be inspected for leaks. e.g., water cooled
refrigerant condensers, residual water from hydro tests, ctc

Although some customers have been very successful with these cleaning
procedures there is no guarantee that all exchangers can be thoroughly cleaned.
If efforts in cleaning are unsuccessful, you can contact the CHART HEAT
EXCHANGERS Sales Department at (608) 787-3333 for replacement exchangers.




附件2
[image: image28.jpg]December 06, 2010
Minutes of Meeting

Location: Graham Conference meeting room in Batavia
Date: December 06, 2010
Subject: Surface condenser for CTCI/CPC No.6 Naphtha Cracker Project

PSR

2& 7E 12/@/»0(0

Attendees: CPC/Mr.! (;hﬁ Hsm Wang, Project Manager

CTCI/Mr.Morris Huang, eputy Project Procurement Manage[,

Mr.Steven Leu, E/M QC Engln?r
EETC/Mr.Sakamoto, Assistant Man—a%erééremem Dept. ,Z”. Y (26,20,
Graham/Mr.Jeffrey D. Luker, Project Engineer .AQL i
Mr.Steven C. Censak, Quality Assurance Engineer - éf'émh/y

ltem Details

Concerns ltems for Surface Condenser

1. Whether all the necessary documents have been delivered Graham:
Please refer attachment-1
EETC Resporise: EETC confirm all necessary specifications has been sent to Graham. (Please see Attachment.A

for detail which FETC attached to the PO in January, 2010)
2. JAN of witnessed activities (hydrostatic test) must be submitted 14 days before inspection date and
cc-email to E/M QC.

EETC/Graham Response: We agree to provide IAN 14 days prior nofification of Hydrostatic test.

3. Vendor test report (critical VTR) shall be supplemented and submitted via transmittal to POW three to five

working days after the test. Critical VIR shall be reviewed by CTC and then proceed next ITP step after CTCI signed.

EETC/Graham Response: We agres to provide a hydrastatic test report in three to five working days after the test

4. Please explain how to maintain and clean the half return water box & tubes during plan operation.
There shall no waste material deposited in return water box.

EETC/Grzham Response. Unil is cleaned by placing one side oul of service. Once cooling water is drained from unit
one side can be opened to be cleaned. Once the unitis cleaned, maintenance persons can enter the return
[water box and remove any debris that entered from cleaning the tubes

That side cf the unit can then be placed back in service and the other side may be cleaned

Detail operation & Maintenance manual will be attached to shipping documents

5. one more additional anchor bolt for inspection.
EETC/Graham Responss: Additional anchor bolt will be shipped bsfore the condenser delivery
Detail schedule will be informed by CTCl later.




[image: image29.jpg]€. Remind to follow CPC spec. DS-103-0001-1 6.5.5 welding processes. Please refer attachment-2
EETC/Graham Response: Graham will provide responses to EETC regarding CTCI/CPC comments on the Graham
vield procedures regarding FCAW and GMAW. EETC will forvzard these to CTCI/GPC for approval before December
15, 201C.

7. Vendor document condition, please update these documents on POW to code 1, please see attachment -3

EETC/Graham Response: EETC will submit revised documents as per CTCI comments before December 27, 2010.

II'hereunder blank /i/
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VENDOR:EETG C1Cls PROJECT SPEGIFICATIONS Page 1014

TR AL 6] EVALUATION AND CHECK LIST
CTCI CORPORATION REQUISITION NUMBER: T O5PO001 AGT-FGTC.01 REV. No.
EQUIPMENT [TEM No.: i
SERVICE: 1 Centritugal Compressor 4
SYMBOL “OR REQUIREMENT & EVALUATION GONDITION * T HANDLER
V= Follow Requiremeat A = Acceptable Deviation | PROPOSER PUHCHASER
X = Unacceptabla 2= Not Clear_ STA » Susplier Tc Advise BY BY
Note : Suppiier Data shal be filled by Proposer, Vendar or Manufacturer, CHECKED CHECKED
Evall APPROVED APPROVED
d S RERARK K |5 REV:|
Project Specification £ -

Conirmed, except

1 |APL 617, 7th Zdidon Required mg::‘;f::’;::;’::(m " A
documents
2 |API 610, 101t Editicn Required - Dito - A
3 |API 682, 3rd Ediion Required Confirmed v
Confinmed, except
4 |APL 612, 6th Edifion Required megs:;“;:;‘ﬁ;?:ﬁm A |
. documents {
5 |API 614, 5th Edijon Required ~Ditto— A
6 |API 671, 4rd Edition Requirec - Difto— A
7 |AP1 670, 4th Editon Required - Ditio~ A
8 |API 611, 5th Ediion Reauired ~Dito— A
9 |API 676, 2rd Edition Reaired ~Ditto~- A
10{AP! 613, 5th Edition Required - Ditto— A
11{ASME FTC 10 Regired - Dito— A

ICPC ITB Exhibit 4 ~ Specification Project =
Requirement (Exiraction) Eapare!

CPC ITB Exhibit 12~ Contents of Technical Data 4
13|Book, Vendor Data Eook, Operation Manual, Regquirad confirmed v
Corrosion Marual

14|CPC ITB Extbit 13- Defriton of Mandalory B per MOM W ]
_ "*|3pare Parts and Recomimended Spere Parts el Attachment-3 |
15(CPG T8 Extibit 16 - Drawing Control Procedure Required confimed v )
16|CPG ITB Exhibi 16 ~ Job Procedure (Exraction) Required confrmes v
o confirmed.
17| EPC" mé:": 'T“ 20 < Qualfy Assurance: and Required Detail wil be discussed| A
L on the KOM
Inspection Control ol Procured Malerial &
16|Equipment (C7C Spedificatior, Exhibt; 25) of At Reuired confimed v
11
19|Equipment Specification — | = — & =
- > Confirmed, except
R —— Fequied dbien toive PO
i e mentiored on relatve o
Sl Cocuments !
{{35,P5-12.0002 Rev.6 :
‘Spaciicaiion for Shell and Tube Typs Heat Requied confirmed v

Exchanger -




[image: image31.jpg]VENDOREETC SECTION-| PROJECT SPEC. Proe2ot4

¥R A AP ] EVALUATION AND CHECK LIST
CTCI CORPORATION REQUISITION NUMBER: GEFOD0TAGT FCTGOT FEV T
EQUIPMENT TEN No.:
SERVICE: Cantriiugal Comprassor D
SYMBOL FCR REQUIRSMENT & EVALUATION CONDITION - HANDLER
V x Fallow Requiremenl A e Accaplable Deviation PROPOSER PURCHASER
X = Unaccentable 2 = Not Clear STA « Sup; lisr To Advise BY 8Y
Note : Supplier Data shall be filled by Propossr, Vendor or Mancizdinar CHECKED. CHEGKED
Evaluaion Condlion will bo decided by Purchaser. APPROVED APPHOVED
e B D ESCRIETION? A S5 REQUIREMEN T2 o 2 L UBATAGEH] WATION: E‘fwﬂmﬂm!.‘.'h REV:
Confirmed, except

193 PS-16.0001 . deviaion ftems

General Requirement for Rotary Machine Equired mentioned on relafive A

documents

19.4 PS16.0002-2

Engineering Specifcation for Centriugal Recuired ~Ditto - A

Pumas
195 PS-16.000 ) -

Enginesring Specifcation Fetary Purps Raqured “Bity= A
18.6 PS-15.0008

ineering Specification for Genral Required ~ Ditt - A

Purposes Sieam Turbine
19.7 PS-16.0007 4%

Engineering Specification for Special Required ~ Ditto ~ A

Purposes Steam Turbine

19.8 PS-16.0009 !
Engineering Specification for Special Fequired | ~ Ditto - A
| Puposes Cantriugal Compressar

1199 PS-16.0013
Engineering Specification for Luse & Seal Fequired - Ditto - A
Oi System

19.10 1S-115-0006-0
Specification for Posttive Material Required Per MOM A
Identification Procedure

20 |Elecrrical Specification A = scies T
20.1 DS-104-0001-1A . C:mﬁnﬁ?
‘ti/ngrreenng Specification for Elactrical Requited Pl A
il documents
Confirmed, except
20.2 PS-65.0007-Rev.1A — deviation fems A
Purchasing specification for Eectric Motar G mentioned on relative
documents

21|Piping Specification == =

Confirmed, except |

e, deviation items
! Es"f’z"?:’“‘s" F— Requirsd mentoned on relative | A
Enginesring Specification for Piping iy
It applicable, vil ollow
2120510800051 RAGTHE Required Confrmed. v
2 (FB20235-H-221 Piping Materials Confirmed for ZETC
A il supply pioig material | ¥
. Confirmed for EET
|£1.2 110 Material Speciication and Class Reauired Stg;f_v":;h;;‘ainil v

(/21.5)x1.10-0000-001 ” a v
Construcion Spesifcation for Painting Regulreg Genfrmed,
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SECTION - |

PROJECT SPEC.

Pagedol4

[ F R LR A L 4]

EVALUATION AND CHECK LIST

CTC] CORPORATION REQUISITION NUMBER:

09P0DOTAQT-FC1C.01 REV. No,

EQUIPMENT ITEM No.:

SERVICE:

Centrifugal Compressor

X.= Unaccepiable

‘SYMBOL FOR REQUIREMENT & EVALUATION GONDITION -

V= Follow Requirement A« Acceptablo Doviation

2= Nol Clear_STA = Sugplier To Agvise

[i] £

PAGPGSER

PURCHASER

BY

Note : Supplir Data shal be filed by Proposer, Vendor or Manufacturer,
Purchas

21,6 XL11-0000-001
Insulation Requirements for Equipment &
Phoing

Required

CHECKED

CHECKED

APPROVED

Cenfirmed.

AP

$-102-0006-1
election and Instaliation of Steam Trap

Required

Confirmed.

v

22|

Process Specification |

22.1 DS-105-001-0 Flow Diagram Symbol

Required

Confirmed.

v

23

Cvil Specification

23.1 D$-107-001-0
Concrete Structures and Foundations

Required

Confirmed.

24

Instrument & Control Specification

24.1'Package Unit Instumentation Standard

Required

Confirmed.

24.2 Att-1 CPC Exhibit 4 Specific Project
Requitements for Packaged Unit

Required

Confirmed.

24.3 DS-105-002-0  Instrument Panel

Recuired

Confirmed.

24.4 DS-105-0003-0 i
Engineering Specification for Preumatic
and Elactrical Control System

Required

Confirmed.

24.5 DS-105-0004-0
Engineering Specificaton for Instrument Air
System

Required

Confirmed.

24.6 DS-105-0005-0
Engineering Specifcation for Flow
Instruments

Required

Confirmed.

24 7,0S-105-0006-D
“™ Engineering Specification for Indicating
. Pressure Gauge

Required

Confirmed.

[Z£8)05-105-0007-0
Engineering Specification for Pressure
Instruments

Required

Gonfirmed.

243 DS-105.0008.0
Enginaering Spectication for Temperature

Instruments

Required

Cenfirmed.

(2410051050000
Engineering Specification for Level
Instruments

Pequired

Confirmed.

[24.17DS-105-0010-0
Engineering Specification for Control
Valves

Reguired

Corfirmed.
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V.
v AR 6 EVALUATION AND CHECK LIST
CICI CORPORATION REQUISITION NUMBER: 03P0001AGT-FCTC.01 REV. o,
EQUIPMENT ITEM No.: 5
SERVICE: Cenirugal Comprassor
SYMBOL FOR REQUIREMENT & EVALUATION CONDITION' HANDLER
V- Follow Requirement A= ‘Acceplable Deviation PROPOSER PURCHASER
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TR, AN DESCRIPTION SACA et B 74170t o i S FREQUIREMENT.; T SUPPLIERDAT AT TEY[IEVALUA] B G
D5-105-0011-0 ’ )
Instrument Prastice of Fiowmeter Reqpied (Eoimia 8
31DS-105-0012-0
Engineering Specification for Relioving Required Confirmed, v
Systems |
14/DS-105-0013-0 i
Enginesring Specifcation for Insmument Required Confitmed. v
Takp Off Nozzle
24.15 PS16-0014 ¢
General Requirements of Instrument ior FRequired i Confimed. % |
Rotary Mashine
24.16 PS-47.0012A-0 Safety Annunciator Fequred Coniitmed. v
4.17PS-47.0013A-0 . Y
"‘"Jgens«al Requirement for Coniral Vaive Fequre Berivid: i
24.18 PS-47.00320
Automaic Drein & Breath Plug of Electrical Required Confimmed. v
Equipment
25|Noise Conirol Speciication s = e s B
|25.1 PS.52.0044-0 Bl
Erginaering Speciication for Noise Control Requred Perolherichieck lar #
25 Inspacton & Test Requrement = — — e
26,1 5943-1TR-001
Inspection and Test Roquirements for Reauired Confimmed. v
Vendor
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