參加2003年美國化學工程學會年會出國報告

摘  要

美國化學工程學會(AIChE)二OO三年春季年會於三月卅一日在紐奧良市開幕，本人應邀於開幕式中就「卄一世紀天然氣市場及對石油業之挑戰」發表主題演講(Keynote Speech)。此次春季研討會計有超過一千二百餘位國際專家及工程師參加，對本公司而言，是提高世界知名度之極佳場合，亦是本公司與「世界接軌」走出的第一步，尤其此次研討會之內容範圍極為廣泛，總計發表論文一千餘篇，涵蓋石油煉製、石化、蒸餾、烯烴生產、天然氣、高分子、燃料電池、環保、醫藥等技術新知，及各國能源政策等，可以滿足本公司在精益求精、拓展全球視野之需求。

參加AIChE年會之後，順道視察本公司轉投資之海外石油及投資美國公司(OAI/OHI)之業務情形，該公司自一九九O年購併Huffinton公司而取得印尼Sanga Sanga礦區16.67%權益及若干美國地產以來，由於油氣生產和銷售業務已上軌道，投資回收相當順利，目前已還清4.5億美元所有貸款本息，預計至西元2018年礦區合約結束前，每年將為本公司創造數千萬美元利潤；本次趁赴紐奧爾良演講之便，順道轉機到休士頓，召集該公司主管舉行座談，聽取印尼Sanga Sanga礦區產銷、財會、美國地區探勘拓展和地產等業務簡報，除嘉勉各位同仁辛勞外並期許未來有更大之發展。
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參加2003年美國化學工程學會年會出國報告
壹、目的

美國化學工程學會(AIChE)二OO三年春季年會於三月卅一日在紐奧良市開幕，本人應邀於開幕式中就「卄一世紀天然氣市場及對石油業之挑戰」發表主題演講(Keynote Speech)。AIChE在全球擁有一七O餘個分會，會員逾六萬人，每季舉行一次大型研討會，此次春季研討會計有超過一千二百餘位專家及工程師參加，進行一三O餘場技術研討會，涵蓋石油煉製、石化、蒸餾、烯烴生產、天然氣、高分子、燃料電池、環保、醫藥等主題，發表論文一千餘篇。

本公司位居台灣石油產業之領導地位，經營面涵蓋石油、石化及天然氣之煉製、生產、輸儲、探勘及研發等，為因應二OOO年台灣石油工業全面自由化，本公司銳意改革，降低成本，調整組織，成功面對市場開放競爭的挑戰，因此早在半年前便應允AIChE主辦單位出席年會並擔任大會主講人，一方面為介紹本公司之經營現況，另一方面亦為宣傳公司在油品自由化後之競爭力；而為表示對會議之重視，紐奧良市長特將該週訂為AIChE週，並頒紐奧良市「榮譽市民證」予本人，在在顯示主辦單位對本公司在全球石油業界地位之肯定。

參加AIChE年會之後，順道視察本公司轉投資之海外石油及投資美國公司(OAI/OHI)之業務情形，該公司自一九九O年購併Huffinton公司而取得印尼Sanga Sanga礦區16.67%權益及若干美國地產以來，由於油氣生產和銷售業務順利，同時拜高油價之賜，投資回收相當順利，目前已還清4.5億美元所有貸款本息，預計至西元2018年礦區合約結束前，每年將為本公司創造數千萬美元利潤；本次趁赴紐奧爾良演講之便，順道轉機到休士頓，召集該公司主管舉行座談，聽取印尼Sanga Sanga礦區產銷、財會、美國地區探勘拓展和地產等業務簡報，除嘉勉各位同仁辛勞外並期許未來有更大之發展。

貳、過程
甲、潘文炎出國行程

	90.03.28
	啟程 (台北→紐奧良)


	92.03.29
	拜會主辦單位及有關單位

	90.03.30
	參加AIChE F&PD歡迎晚宴

	90.03.31
	1. 應邀出席AIChE 2003年春季年會開幕式、接受紐奧良市「榮譽市民證」，並發表主題演講。

2. 出席美國華人化工學會(CACS)研討會。

3. 出席AIChE F&PD假紐奧良市國際會議廳附設餐廳舉行之「卓越貢獻獎」頒獎晚宴。

	92.04.01
	參加AIChE大會各專題研討

	90.04.02
	視察本公司在海外石油及投資美國公司(OAI/OHI)

OAI/OHI為中油公司以海外石油及投資公司(OPIC)名義進行海外石油探勘業務先後成立之公司，本次趁赴美演講之便，順道轉機至休士頓，召集該公司主管舉行業務座談，除嘉勉各位同仁辛勞外並期許未來有更大之發展。

	90.04.04
	返程 (休士頓→台北)


乙、林正雄、賴宗成出國行程

	90.03.28
	啟程 (台北→紐奧良)

	92.03.29
	拜會主辦單位及有關單位

	90.03.30
	參加AIChE F&PD歡迎晚宴

	90.03.31
	1. 出席AIChE 2003年春季年會開幕式，聆聽潘總經理發表之主題演講，講題為「卄一世紀天然氣市場及對石油業之挑戰」。

2. 出席美國華人化工學會(CACS)研討會。

3. 出席AIChE F&PD假紐奧良市國際會議廳附設餐廳為顯著貢獻者舉行之「卓越貢獻獎」頒獎晚宴。

	92.04.01
	參加AIChE大會各專題研討

	90.04.02
	轉機至加拿大艾德蒙敦，參訪亞伯達大學化工材料研究所實驗室，並與該校化學所教授研討奈米材料之研製及其在燃料電池方面之應用。

	90.04.04
	返程 (艾德蒙敦→台北)


參、心得
甲一、出席美國化工學會(AIChE)二OO三年春季年會

總部設於紐約之AIChE在全球擁有一七O餘個分會，會員逾六萬人，每季舉行一次大型研討會，此次春季研討會出席嘉賓包括AIChE總裁Dianne Dorland博士，AIChE 理事Dr. Soni Oyekan , AIChE燃料及石化部前後任主席石憲三博士，嚴興剛博士，Texas A&M 教授會首席Dr. Ray Anthony, TotalFinaElf公司副總裁Dr. Claude Jablon等知名學者，及超過一千二百餘位來自世界各地之工業界專家參加，對本公司而言，是提高世界知名度之極佳場合，亦是本公司與「世界接軌」所必須走出的第一步，尤其此次研討會之內容範圍極為廣泛，涵蓋石油煉製、石化、蒸餾、烯烴生產、天然氣、高分子、燃料電池、環保、醫藥等技術新知，及各國能源政策，總計發表論文一千餘篇，可以滿足本公司在精益求精、拓展全球視野之需求。

本人三月卅一日應邀於開幕式中就「卄一世紀天然氣市場及對石油業之挑戰」發表主題演講(Keynote Speech)。在演講開頭為加深來賓對本公司之瞭解，有幾分鐘時間介紹本公司的業務蓋況及台灣對能源的供需現況，主要為宣傳本公司在油品自由化後之競爭力；演講主題則主要論述全球天然氣供需現況、天然氣市場變革、未來發展趨勢、及其對世界能源與傳統石油煉製業之影響等，詳細內容謹附於附錄。演講後，由來賓提出問題之踴躍，本人確知地球有限能源的開發利用，以及環保問題為各方所關注的焦點，這些討論之共識與本人演講之結論不謀而合，即為「有效率的使用乾淨能源，並與環境取得平衡」。

甲二、參加AIChE會期活動
潘文炎總經理出席下列活動：

三月卅日    參加歡迎晚餐。

參加AIChE主辦單位設宴於Jackson餐廳之之歡迎晚餐，包括紐奧良市長代表Gina Nadas女士、Dr. Claude Jablon、Dr. Jeffrey Yen (AIChE F&PD 現任主席)、Dr. Stuart Shih (AIChE F&PD 卸任主席)、Dr. Soni Oyekan (AIChE 理事)、Dr. Ray Anthony (Texas A&M 教授會首席)等四十餘位貴賓參加。
三月卅一日  參加美國華人化工學會(CACS)研討會。

參加者包括Dr. Jeffrey Yen , Dr. Joe Cramer , Dr. Stuart Shih , Dr. TC Ho, Mr. K. Lott, Dr. Theo Lee, Mr. Ke Liu, Dr. C. K. Lee等20餘名專家，會中由會員發表論文多篇，並互相討論，交流意見。

三月卅一日  參加AIChE燃料及石化部(F&PD)之頒獎晚宴。

參加AIChE燃料及石化部(F&PD)假紐奧良市國際會議廳(Morial Convention Center)附設餐廳舉行之「卓越貢獻獎」頒獎晚餐。

四月一日    參加AIChE大會各專題研討

甲三、視察海外石油及投資美國公司情形
四月二日   轉赴休士頓

在海外石油及投資美國公司(OAI/OHI)戴總經理陪同下，轉赴休士頓視察該公司業務發展情形

四月三日   視察OAI/OHI業務

1. 聽取業務簡報，期許未來有更大發展。

OAI公司為中油公司以海外石油及投資公司(OPIC)名義進行美國地區石油探勘業務，OHI公司為1990年購併總部設立於休士頓之美國Huffinton公司所成立之OAI子公司。OAI/OHI主要業務係以合夥人身份，經營和管理印尼Sanga Sanga礦區油氣探勘、生產和銷售，另蒐集探勘相關資訊，提供台北總公司參考。購併承接Huffinton時其原含括有地產公司，目前擁有若干休士頓市區及附近土地，因此OAI/OHI兼營該些土地租售業務。由於Sanga Sanga礦區油氣生產和銷售業務順利，同時拜高油價之賜，投資回收相當順利，目前已還清4.5億美元所有國外貸款本息，預計至西元2018年Sanga Sanga礦區合約結束前，每年將為本公司創造數千萬美元利潤；本次趁赴紐奧爾良AIChE演講之便，順便轉機到休士頓，召集該公司主管舉行座談，聽取印尼Sanga Sanga礦區產銷、財會、美國地區探勘拓展和地產等業務簡報，除嘉勉各位同仁辛勞外並期許未來有更大之發展。

2. 視察市中心土地使用和管理情形

近年來雖然全球經濟低迷，但休士頓地區房地產仍蓬勃發展，大型建設仍持續在進行，尤其是市中心附近，由於興建之大型體育館即將完成，更具良好展望，OAI/OHI公司目前尚擁有市中心總計約11.2英畝土地，其中不乏鄰近體育館或地段良好者，本次特別前往現場，視察土地使用和管理情形，並囑咐由於地產業務非本公司主要業務，應詳加思索、妥善規劃和定位未來整體發展方向，期能掌握時機，爭取公司最大利益。

3. 察看機場附近土地 

由於該公司尚擁有機場附近四百多英畝土地，目前尚未開發利用，為實地勘察和瞭解，雖然行程相當緊湊，仍於搭機臨別前，轉往該地視察，實際瞭解周遭地區發展情形，以為未來決策參考。

乙二、林正雄、賴宗成出席AIChE年會下列活動：

三月卅日    參加歡迎晚餐。

參加AIChE主辦單位設宴於Jackson餐廳之之歡迎晚餐，包括紐奧良市長代表Gina Nadas女士、Dr. Claude Jablon、Dr. Jeffrey Yen (AIChE F&PD 現任主席)、Dr. Stuart Shih (AIChE F&PD 卸任主席)、Dr. Soni Oyekan (AIChE 理事)、Dr. Ray Anthony (Texas A&M 教授會首席)等四十餘位貴賓參加。
三月卅一日   參加美國華人化工學會(CACS)研討會。

參加者包括Dr. Jeffrey Yen , Dr. Joe Cramer , Dr. Stuart Shih , Dr. TC Ho, Mr. K. Lott, Dr. Theo Lee, Mr. Ke Liu, Dr. C. K. Lee等20餘名專家，會中由會員發表論文多篇，並互相討論，交流意見。

三月卅一日   參加AIChE燃料及石化部(F&PD)之頒獎晚宴。

參加AIChE燃料及石化部(F&PD)假紐奧良市國際會議廳(Morial Convention Center)附設餐廳舉行之「卓越貢獻獎」頒獎晚餐。

四月一日     參加AIChE大會各專題研討

1.「第三屆天然氣利用研討會」：包含下列主題

(1) 液化天然氣

· 天然氣生產規模

· 液化天然氣處理及運送

· 輸送技術及設備

· 儲存技術及設備

· 程序之安全模擬

· 研究開發現況

· 海上浮漂生產及洩貨技術

(2) 天然氣轉化為液態油品之製程研發及經濟評估

· 合成氣製造技術

· GTL燃油合成技術

· 產品油純化技術

(3) 氣體水合物

· 甲烷水合物之礦源分佈

· 甲烷水合物系統之物化研究

· 甲烷水合物之分離研究

2.「第六屆石油煉製國際研討會」：

現今石油煉製工業面臨的挑戰，包括下列主題：

(1) 如何降低煉油廠工安事故

(2) 如何因應嚴格的環保廢氣排放法規

(3) 如何生產符合清淨配方之燃油

(4) 如何變更製程以提煉愈來愈重及含硫量高之原油

(5) 如何透過國際合作以革新技術

(6) 如何降低工廠生產風險及成本

(7) 如何因應公司裁併及重整之問題

3.「第十五屆乙烯生產者專題研討會」：

本次研討會，包括多項議題，其中與本公司有關者如下列：

(1) 媒裂設備增產輕質烯烴：利用FCC或RFCC現有設備可將AGO、ATB、VGO、VR等低價油深度裂解，增產乙烯及丙烯等高價石化原料，原有設備不須大幅修改便可完成，目前中國大陸的Sinopec/RIPP公司已宣告完成商業化製程，為目前此方面技術之領先者。

(2) 丁二烯萃取蒸餾新製程：BASF公司宣稱，其所擁有的丁二烯專利萃取製程，歷經30年不斷的改進目前已在現有製程技術中居於領先地位，其優點為工廠設置成本較其他公司降低約10%，由於設備精簡且使用新型聚合反應抑制劑，”Popcorn”幾乎不會發生，因此操作持續五年不用停爐。

(3) 乙烯工場安全措施：暴炸與燃燒為乙烯工場常遭遇之問題，本次研討會會列舉常出狀況的設備，例如裂解氣壓縮機、驟冷塔頂部填充段、去甲烷塔底部輸送鞤浦、及裂解加熱爐等，論文發表者對於事件發生始末、事因探討、及事後之設備或流程改善皆有詳細報告。

(4) 乙烯工廠線性規劃：Honeywell公司報告指出該公司發展的線性規劃模式(SLP)，可協助乙烯生產業者進行原料經濟分析、最佳產能、產物規範、及產品需求等中、期之生產規劃，如此業者可根據市場情況彈性調整操作策略。

4.「第二屆燃料電池技術專題研討會」：

作為燃料電池「燃料」的天然氣及液化石油必須將其成份中之硫含量降低至億分之20(即20 ppb)，才不會使燃料電池中之觸媒中毒，而影響到氫氣產生之效率，因此這次研討會有多篇天然氣及液化石油氣除硫的論文。

現有的HDS除硫技術可以被引用，傳統的鈷鉬觸媒或白金觸媒可將油料中的硫化物轉化成硫化氫，硫化氫最後被氧化鋅吸附，可使油料之硫含量達到20 ppb的要求。由於氣體油料不含複雜的芳香烴成份，因此除硫製程的操作壓力及溫度較傳統製程為低，大致上溫度為100～400℃，壓力為1～20 Bar。

HDS觸媒及吸附劑之選擇極為重要，配合不同硫含量須使用不同種類、不同數量的觸媒及吸附劑，因此必須要有小型試驗設備進行完整的測試後，才能推廣至商業化工廠。

乙三、林正雄、賴宗成參訪加拿大亞伯達大學

四月二日     參訪亞伯達大學化工材料系及化學所

1.參訪艾德蒙敦市亞伯達大學化工材料所

亞伯達大學屬於加拿大亞伯達省公立大學，化工材料所研究題目相當廣泛，目前主要的專題有：(1)流體動力學模擬及數學模式之建立；(2)催化蒸餾設備開發、理論模式、及商業應用等；(3)燃料電池的應用，除利用燃料電池發電外，嚐試同時生產石化產品。

目前該所爭取了亞伯達省許多研究案，其中大多為燃料電池的應用，例如其中一項研究專題「燃料電池進料之純化」，以硫化氫當固態氧化物燃料電池(SOFC)的燃料，硫化氫由陽極進入，空氣由陰極進入，在電極產生氧化還原反應，產品是硫磺、水及電。另一項研究專題為「以乙烷作為當質子交換膜燃料電池(PEMFC)的燃料」，乙烷在電極進行脫氫反應，產生乙烯及氫離子，氫離子再與空氣中的氧在另一極反應產生水，反應中伴隨產生電子轉移，電則由接電極的導線送出。

2.與化學所教授討論奈米材料之研製

加拿大政府2001年於亞伯達大學設立國家奈米科技研究所(National Institute for Nanotechnology, NINT)，投入大筆研究經費預定2005年完成奈米科技大樓，可容納員工150名，客座研究員45名，研究生及博士後研究員約200名，預計2006年就可全員運作。研究的重點包括生命科學、資訊及通訊技術、能源等三方面。

透過本公司顧問莊子棠教授的安排，化學所的Veinot, Jonathan G. C.教授介紹該所的概況並提供目前在奈米材料開發的進展，他表示目前研究的重點在於奈米級金屬材料如鎳、鈀、鉑、Si、Ge等如何在模板上行成單層的化學鍵結，如果成功，可用於改革燃料電池的儲氫材料，觸媒、DNA檢測，發光二極管、奈米電器等，應用範圍極廣

肆、建議
近年來LNG市場及價格變化已轉為買方市場，價格將變得穩定且便宜，競爭力足可與石油匹敵。基於技術及財務能力之考量，各國產氣國營公司已紛與BP, Exxon/Mobil, Shell, 及TotalFinalElf等大油公司合作，利用中東及南美便宜的石油井伴產氣製造LNG，料將衝擊LNG市場。以往亞洲地區由於LNG長途運輸及龐大的高壓設備費用，天然氣價格較歐洲及美國為高，近年來在LNG供應量增加、礦產氣生產成本降低、液化技術進步及建造大型天然氣生產工廠等因素影響下，LNG價格已大幅降低。

近年來石油煉製面臨嚴苛挑戰，不僅價格浮動甚大，且受到環保約束導致煉製成本節節升高，油公司獲利率普遍大幅降低，相較之下，LNG目前適值開發初期，市場價格相對持穩，因此建議開發獲利穩定，無環保問題之「天然氣資源」，以降低不利因素對本公司造成之衝擊。

針對天然氣市場價格之變動及生產技術之演進，本公司已著手加強下列事項之管理能力：

1、 產氣地區蘊藏量及生產量之資訊現況。

2、 天然氣全球供需及市場流動現況。

3、 天然氣生產成本、運輸成本及市場價格之變動情形。

4、 天然氣船、接收站及輸送系統之安全評估與災害預防。

五、附錄
1、 二OO三年AIChE春季年會主題演講演講稿。

2、 二OO三年AIChE春季年會主題演講發表稿。

3、 AIChE會期結束後之致謝函。

附錄一、

Global Natural Gas Market 
Challenges for the Petroleum Industry in the 21st Century
 Wenent P. Pan, President

Chinese Petroleum Corporation
Mr. Chairman, Honorable ladies and gentlemen, I would like to express my sincere gratitude to attend the meeting and address before this distinguished audience. I’ll focus on natural gas market, business and discuss challenges petroleum industry is facing this century. At the very beginning, let’s me make a short introduction on Taiwan and Chinese Petroleum Company.  

[Exhibit 02] Taiwan: The Taiwan Island is on the south of Japan and Okinawa. Across Basht Channel south are the Philippines. Taiwan is relatively small with the size ~1/20th of Texas but populated with ~22 million. 75% of the land, mostly on the center of the island, is mountain area with hundreds of peaks above 10,000ft. Strong economic growth began in early ‘70s with 12~13% annually except for the ’74 and ’75 during the energy crisis and missed double digits in the ‘80s. Even strongly affected by the latest Asia economic crisis, Taiwan still managed to 6.2% growth in the ‘90s. The island is lack of natural resources. Other than some hydraulic power plants and production of limited amount of coal, natural gas and condensate, the energy dependence on import is near 96%.

[Exhibit 03,04] CPC Profile: Chinese Petroleum Corporation (CPC), headquartered in Taipei, has three refineries, two (KOR and Talin) in the southern part of the Island on Kaohsiung city and the other one (TOR) near the major international CKS airport. There is a petrochemical complex (Lin Yuan) less than 10 miles away from the very southern refinery. The total crude topping capacity is 800,000BPSD and ethylene production capacity is 2.3 billion pounds annually (1,050 kt). Exploration & Production activities on central part (Miao Li area) have resulted in small quantity of condensate and low-grade natural gas. There is a research center for upstream operation and another one (RMRC) for downstream technology research. CPC began to step in LNG business in late ‘90s with the operation of a receiving terminal in Yung Ann. There is an expansion of the storage capacity since then and we are planning for a second terminal in the northern Taiwan. The company used to be the sole transportation fuels provider in the island till the operation of Formosa Plastics in big Mai-liao complex in ’99 and the liberalization of petroleum products at the same time. Currently there is a huge refining overcapacity in the island and competition is heavy. 

   The company is currently a state owned enterprise and is to be privatized soon. Annual business sale in 2001 was nearly 12 billion US$ with a total employee of 15,900. CPC has business in E&P, refining, marketing, petrochemical, lubricants and solvents. We are stepping in international business with operation branches in US, Vietnam, Indonesia and many other countries. We also have a joint venture in MeOH & MTBE production in Qatar. 

 My talk will cover several topics. I’ll use a few slides to show the current status of reserve, supply and demand for crude oil and natural gas. Next will be some maps showing the natural gas production and movement worldwide. Then we will discuss trend in LNG business, specifically focusing on trade issues and what changes has been seen in the business. And finally concluded with discussing on challenges in petroleum industry.  

A. Energy and Natural Gas
[Exhibit 05] Energy: Crude oil and natural gas remain to be the most important primary energy in the world. The demand increase in 2020 over year 2000 is expected to be nearly 1,300Mtoe both for oil and gas. Oil remains to be the dominant energy at 3,500Mtoe in year 2000, while gas is at 2,100Mtoe. In terms of the percentage over this base year, the annual demand increase in the coming 20 years would be at ~3.0% for gas, and ~1.8% for oil. Energy consumption is strongly related to capita income. Asia region, with strong uprising economic activities, remains to be the most populated in the world and the total energy consumption is predicted to be increased significantly in the future. 

[Exhibit 06] Natural Gas History: It was suspected that the “eternal fire” in Iraq area 100 A.D. probably was due to the lightening strike on leaked natural gas. Ancient Chinese also had observation of “water and fire from the same stone crack”. There is even a famous tour site for this in Taiwan. In 1821 the first drill in Fredonia, New York, was to provide gas to street lamps. The later development of “Bunsen” burner had extended the usage of NG to household. In 1894, there was the first construction of long distance pipe from Indiana to Chicago and the extensive nationwide pipeline network was build after WW II. Currently many families in the US can enjoy the convenience of having gas for home usage.

[Exhibit 07] Natural Gas Advantages: Comparing to crude oil as primary energy source, natural gas has several obvious advantages in: relative abundance shown as a higher reserve/production R/P ratio, cleaner burning with a higher hydrogen content, convenient for household usage at the region and cities where pipeline network is available, and higher efficiency for combined cycled turbine for power generation. With the advanced of GTL technology, potential commercial production of sulfur free liquid transportation fuel is possible in the near future.

[Exhibit 08] Crude Oil and Natural Gas Reserve: Crude oil has been an important energy source for many countries such as Taiwan for decades. Chinese Petroleum Corporation has to rely on ~100% of crude import mainly from mid-east. Mid East region owns 65% of world crude oil reserve with other regions all less than 10%. On the gas reserve, Former Soviet Union (FSU) equals Mid East region with ~35% of gas reserve.

[Exhibit 09] Natural Gas Price: For the long-term observation, natural gas price in the US is cheaper (in terms of $/mmBtu) and is less fluctuated than crude oil. During the energy crisis in early ‘80s, gas price was increased more smoothly and moderate. The late 2000 price spike in the US could be due to combination of factors such as: increased usage for power plants, flat domestic production for several years, below normal gas inventory level, unexpected cold weather and competition from distillate fuel. The market structure in the US is reflecting the competition among gas suppliers. And gas price is strongly determined by gas production, inventory, and competition. It is less affected by the crude oil price. While in country as Japan, gas is more strongly linked to crude oil price as common LNG contract has a clause for price formula. Gas price in the US is much cheaper comparing to Western Europe and Japan.   

[Exhibit 10] The Usage of Natural Gas: The greatest and steady usage of natural gas is in chemical industry such as to produce methanol, hydrogen and fertilizer. This consumes more than 1/3. With urbanization and pre-layout of gas pipeline during construction of a living complex, household usage of natural gas in home cooking and heating is convenient. In developing region such as Asia (including Taiwan), this usage is increasing tremendously recently. Residue oil has been an important fuel for power generation plant in Taiwan for decades. Other than continuous calls for the reduction of sulfur content of fuel oil, now down to 0.5wt%, there is a government policy to encourage the usage of natural gas to replace residue fuel oil in electricity power generation.  

   The clean burning of methane greatly reduces the flue gas pollution and carbon dioxide emission. Chinese Petroleum is doing all the effort to buildup terminals for LNG import to Taiwan. The company considers supplying of clean fuel as one of its mission. This trend of switching to natural gas for power plant could also be seen in Northeastern Asia, Japan and Korea. These two countries and Taiwan are very similar in energy dependency and currently are big LNG importers.  

B. World Natural Gas (and LNG) Production and Movement

[Exhibit 11] World Natural Gas Consumption: During the last decade of the last century, there is only a slight increase in natural gas consumption in the US, Europe and former Soviet Union. However, the rest of the world and most noticeable in the Asia Pacific shows an increase of more than 50%. This may be a reflection of stronger economic activity, change of the living environment in the region and governments are setting policy to pursuit cleaner energy source to replace fuel oil. 

[Exhibit 12] Natural Gas Production and Consumption by Region: North America is the largest gas production and consumption region, while former Soviet Union and Middle East have the largest proved reserves. Most regions are fairly balanced in production & consumption. Europe is the biggest importer while former Soviet Union is the largest exporter.     

[Exhibit 13] Natural Gas Movement: Moving large quantity of natural gas from production region to market destination, either pipeline or LNG can be adopted. Geographical location is obviously the first consideration in the Asia region. Island countries such as Japan, Taiwan has to depend on LNG transportation from far away production sites and pipeline construction is almost impossible. Cost consideration indicates that LNG is superior to pipeline for a distance of more than ~4,000km. Constant and new technology development on gas to liquid (GTL) process should also be reviewed constantly as this may be an alternative for the natural gas movement in the future.

[Exhibit 14, 15, 16] Natural Gas Movement by Region: The US remains to be a net importer of natural gas. North America, as a whole, is fairly balanced as large production fields in Canada can be pipelined southward. There are four LNG receiving terminals in the US with a total capacity of 1 trillion cubic feet. This is projected to be enough till year 2010. There are more than 10 planned projects to increase LNG capacity up to 5 tcf capacity. Western Europe is a big net gas importer and the pipeline movement from former Soviet Union westward is crucial to meet market requirement. Algeria and Middle East also provide large quantity of LNG to the Europe market. Far East, on the other hand, has to solely rely on LNG shipment by sea from Middle East and Southeastern Asia. More recently, there is a call for the pipeline from Russia, such as from Sakhalin Island to Japan and another one through Mongolia/China to Korea. This would change the current pattern of LNG transportation in this region.

[Exhibit 17, 18] Global Demand and Production of LNG: As mentioned previously, Japan, Korea and Taiwan are very similar in energy dependency with nearly 95% importing. North Eastern Asia is the region with largest LNG demand with shipment mostly from Indonesia and Malaysia. Europe is also a big LNG importer. It is expected that increase usage for LNG for this decade would be nearly 40%. South Eastern Asia is the largest LNG production region with Indonesia and Malaysia the major two countries. Algeria, with an excellent location of closer to Europe, can easily secure the European market. More recently, more LNG supply comes from Australia, Brunei, UAE and Qatar. The diversifying of suppliers has driven LNG trading toward buyers’ market. 

C. Changes in LNG Business

[Exhibit 19] Characteristics of LNG Projects: Exploration of new gas fields in with reserve enough for commercial production requires years of geological studies and well drills. Locate the suitable market is crucial as the gas is more difficult for long distance transportation and sold in spot market as crude oil. Most of possible productions fields are, in general, far away from seaport. Pipeline for the gas movement, liquefaction plant and shipping facility all requires massive investment. On the importing end of LNG, investment on receiving terminal with storage facility, gas vaporization unit and pipeline transfer to the very end user will never be a small project to an energy company. Government involvement is also quite often to help selling their natural resources and to enhance foreign relationships. 

[Exhibit 20] Traditional LNG Commercial Terms: As all commodities with limited suppliers, LNG business has been more like a sellers’ market. With massive investment on the LNG project, restricted measures are required to find financing support. The LNG purchasing contracts include: more than 20 year of long term contract, take-or-pay with price heavily linked with crude price, limited volume flexibility, fixed loading destination and even designated ship. The system has been worked out many years with the involvement of Export-Import Bank of Japan in many projects. Recently, there is a call for the revise of such LNG contract due to greater competition on both supply and demand sides.

[Exhibit 21] Changes in LNG Business: Oil drilling may find wells produce large quantity of gas with liquid crude. Finding of dry well is even considered as a failure. Gas is generally burned off in large oil fields as this is of little economic usage. Oil producers are promoting the associated gas into high value product. This is evidenced by many new LNG projects in Middle East. The addition of new suppliers especially from Middle East and possibly South American has increased competition. New liquefaction technology has been applied. Cost for an LNG project is greatly reduced. More flexible transaction activities such as spot purchasing and movement, cargo swaps between sellers and buyers, transfer of a cargo from a buyer to another, are more often heard than used to be. LNG business is leaning toward buyers’ market.     

[Exhibit 22] LNG Cost Down: LNG price, especially in Asia, is still relatively higher on a calorific basis than crude. This is due to the fact that LNG projects generally require huge investment and long distance transportation. With the addition of new LNG suppliers, there are excess non-contracted liquefaction capacities and the LNG price is expected to be lower. Lower LNG cost greatly enhances its competitiveness to other fuels. 

The development of technology in ‘90 has reduced cost in E&P. The averaged construction time of production facilities is reduced at least 20%. High pressure pipeline can transferred larger quantity of gas than before. Construction of many liquefaction trains with larger capacity is even more economical. The current bottleneck of not having enough LNG ships for movement should be released with planned order of new ships. It is, therefore, expected that LNG price would be reduced further and make it more competitive. 

[Exhibit 23] New Trend in LNG Business: As the business leans more toward buyers’ market, there is quite a change in commercial terms. Portfolio with long-term, short-term contracts and even spot is available to LNG importer. With many new order and construction of LNG ships, some ships are not tied to specific projects and therefore encourage the LNG trading and spot marketing. There is also greater flexibility both on the quantity to be taken and shipment destination than used to be. The philosophy of cross investment not only relieve the heavy financial burden for a project but also closely tight up the market with production, a sense of profit and risk sharing.

[Exhibit 24] Announced LNG New Production Projects: Major oil companies BP, Exxon/Mobil, Shell, TotalFinaElf are all actively involved in new LNG projects. Trinidad, Nigeria and Malaysia have projects under construction for a total of 18.5mt LNG capacity. Expansion in Omen, Qatar, Egypt etc. will add up another 38.4mt. Planning projects in Angola, Yemen and Nigeria are reported to increase LNG supply by 25.3mt. With such an increase on the production capacity, extra capacity for spot market movement is expected. 

[Exhibit 25] Pipeline NG projects in Asia: Giant refining players such as Exxon, Shell, BP all are actively in NG projects in Asia. Papua New Guinea natural gas can be moved by pipeline to Brisbane, Australia or exported by LNG. Additions of Sakhalin NG to Japan and other Russia NG to China and Korea could have a great impact on the LNG market in North Eastern Asia. Trans ASEAN pipeline initiative would be a great project to be completed as this involves the transaction among many countries. On the demand side, two LNG terminal projects in China with a much better pricing and flexibility terms than the current one has opened up a new LNG business format. India is also a potential big LNG importer as more than 10 terminal projects has been announced. 

[Exhibit 26] Attractive Route through GTL Process: Other than movement by pipeline and LNG to end users, a potential NG utilization is through Gas to Liquid (GTL) process. The process is basically a Fisher-Tropsch reaction. Liquid product distribution at boiling range of gasoline, kerosene and diesel can be adjusted by change of reaction conditions. With clean natural gas as feedstock, liquid products are virtually sulfur free and contain very little aromatics. Transportation of these liquid fuels from production site and using the current fuel distribution system could be easily done. F-T liquid with higher hydrogen content is also considered to be an excellent feed to fuel cell. 

[Exhibit 27] Opportunities for GTL development: Intensive work has been put on GTL research in Universities and major oil companies. Development and technology improvement has made this commercially feasible. The United States and Europe have set regulation of 50ppm sulfur road fuels and eventually sulfur free fuels. Severe hydrotreating of products from crude refining would be necessary to meet stiff regulation. This benefits the application of GTL as the products are sulfur free. With the advance of technology, production cost for natural gas has been decreasing. At the same time, continuous research and improvement on GTL catalyst and process will reduce capital investment and operation cost. Large GTL plants might be established in natural gas production sites to export liquid products besides natural gas. Major oil companies, especially Shell; have announced plans to build commercial scale GTL plants at natural gas production sites. In Iran, Indonesia, Trinidad, Egypt, each of plant capacity will reach up to 70,000BPSD. It is expected that GTL capacity should reach 0.3 million BPSD by 2005 and around one million BPSD by 2015.

[Exhibit 28] Challenges for the Petroleum Industry: As refining profits continue to be low, international companies are increasing refining utilization capacity and moving liquid fuel products to scale up globe competition. Merge and acquisition to form mega companies and closing of smaller refineries will be continued. Refineries have to invest large hydrotreating capacities to meet stiff environmental regulations on fuel specifications. There is always quite an uncertainty on crude price especially in the midst of Mid East crisis, though it is expected to be relatively stable than ‘80s. Deregulation and liberalization on energy sector has been seen around the world. Many national oil companies used to be focusing on local market and facing little competition. This is also an opportunity for NOCs to step in as new international players. Petroleum refining companies can develop natural gas resources to reduce the impact. Many companies have a positive view on natural gas based on the relative availability and a way to diversify energy sources. Long distance pipelines from gas production wellheads to market end user may have to across many countries. Negotiations among sovereign governments, gas supplies are required and might be very time consuming. Companies have to be patent with long-term commitment to be successful in energy business in the future. 

[Exhibit 29] The Changing National Oil Company: Traditionally a national oil company has the responsibility for exploration and supervising of national upstream resources. As privatization of public business, deregulation and liberalization of energy sectors becomes a trend in the world, restructuring to change organization culture is the first step often adopted by an oil company. A more bureaucratic company will turn into a more efficient one. To stay in competition, secure of stable crude and gas supply is essential. This can be done by actively involving in upstream exploration, management and operation of reserves.   

[Exhibit 30, 31,32] Energy Issues: Before I make my final remark, I would like to share with you my personal view on energy issues among developed and developing countries. The concept of a “world village and only one earth” has been accepted by many people. To have a better and cleaner environmental is becoming an undisputed goal for mankind. There remains, however, a great gap on the “south and north” economic development and consequently different views on energy usage. 

The total energy consumption for industrialized countries is 200 quadrillion Btu in 1997, while developing countries consumption is only 60% to this value. It is projected that by year 2020, both parties will consume 250 quadrillion Btu each. The reason for the greater growth rate for developing countries is due to greater population growth rate and higher economic development potential. Developed countries worry about the greater energy consumption and would like to see some control action being taken.

Viewing energy intensity by countries, each of developed countries has higher GDP per capita with higher energy consumption per person. The excess usage of energy has been blamed by developing countries for responsible on the global warming effect and ozone damage. These countries, mainly the US and Canada, are expecting to decrease per capita energy consumption while maintaining growth. Developing countries, on the left lower end corner as indicated in the figure, are pursuing economic development and would increase energy consumption at the same time. In order to slow down energy consumption rate without sacrificing economic growth, advanced technologies should be adopted. It is eagerly expected that such technologies be transferred to developing countries free or at lower cost so that impact on economic growth is minimized. At the same time, population control from developing countries would also be one of the better practices to reduce total energy consumption. Only by faithful cooperation of all parties a better future can be reached. This reminds me the story of “Tortoise-Hare Race”. While we might all familiar with the stunning victory by diligent tortoise and the negligence of the hare on the traditional story, I am impressed by the continuation of the story that appeared on the website. The hare won the second race easily, while the tortoise fought back with the victory when there was a river along the course on the next race. Here is the episode for the last and the fourth race: (1) The race was started off as usual. (2) The hare carried the tortoise till the riverbank. (3) The tortoise took over and swam across the river with the hare on the back. (4) On the opposite bank, the hare again carried the tortoise and reached the finishing line together. What a touching story that tells the cooperation to reach a win-win situation. Cross investment in LNG projects has tied production with market. Multinational companies work together with NOCs to strengthen competition. To cope with energy and carbon dioxide issues, corporation among countries, industrialized and developing, should extend to a further degree.

[Exhibit 33] Conclusions: Natural gas growth rate will be the highest in the energy sector. Greater usage especially on the new power generation is expected. Other than pipeline movement of natural gas, LNG offers a greater advantage of being a global commodity especially with the new commercial terms offering a greater advantage in pricing formula and flexibility in trading transaction. With energy deregulation and liberalization, many national oil companies are taken steps to restructure the organization and gradually expanding into international business. While giant multinational companies continuously hold technology and management advantages, activities in corporation with local companies are increasing in order to strengthen competition.

  Last of all, many thanks for your attention and I wish everyone a wonderful week in this beautiful city. 
附錄二、
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Relatively abundant reserve;

Cleaner fuel by direct burning;

Convenient for households;

Higher efficiency for power generation;

Potential commercial GTL production.                     
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Projects

Projects



Long Time Span: 

--Explore gas field

--Locate & secure market

--Develop project and production



Massive Investment:

--Production facility

--Liquefaction plant &  LNG tankers 

--Receiving terminal 

--Re-gasification unit & inland pipeline



Deep Government Involvement:
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

Seller’s market



Long term contract (~10 –20 years)



Price heavily linked with crude oil



Take-or-pay arrangement



Limited flexibility



Restricted destination



Designated ship

AIChE 2003 New Orleans  Pan/CPC-20

AIChE 2003 New Orleans  Pan/CPC-20


[image: image22.emf]Changes in LNG Business

Changes in LNG Business

AIChE 2003 New Orleans  Pan/CPC-21

AIChE 2003 New Orleans  Pan/CPC-21



Low-cost associated gas joined

the market



More suppliers, more competition



New Technology developed



More flexible transactions needed



Lower cost for LNG projects
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LNG cost reduction



New technology



Wellhead Gas cost down



Time saving in construction 



Huge liquefaction train 



Very large LNG vessels 

Enhance competitiveness to other fuels
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

New portfolio of LNG transactions 

(long-term, short-term, or spot)

Maximized flexibility

Less oil-linked price

Less restriction on destination

Buyer’s participation in gas production, 

liquefaction plant and shipping

Seller’s downstream participation in

receiving terminal 
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LNG New Projects 

Under construction:                      ~18.5 mt

Trinidad & Tobago(B), 

Nigeria(S), Malaysia TIGA(S)

Expansion:                                   ~38.4 mt

Oman(S), Nigeria(S), Qatar(E,T), 

Australia NWS(S,T,B)

Indonesia(T), Trinidad & Tobago(B)

Greenfield:                                  ~25.3 mt

Indonesia(B), Venezuela(S,E,T

)

, Angola(B,T,E

)

,  

Yemen(T), Australia(S,E,B), Iran(T)

Note:  B: BP    E: ExxonMobil     S: Shell    T: TotalFinaElf
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border Pipeline 

NG projects in Asia

NG projects in Asia



PNG pipeline (3200km) :ExxonMobil

Papua New Guinea -Australia (Brisbane) 



Sakhalin pipeline(1200km) :ExxonMobil, Shell

Sakhalin -Korea  -Japan(Hokkaido)



RussiaIskustskpipeline (4100km) :

Russia-Mongolia-China-S.Korea



Trans-ASEAN pipeline (10,000KM)



Thailand-Malayia(366 KM): PTTPlc,Petronas 



Natunapipeline(600 KM) :Conoco

Indonesia -Singapore
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Process 

Process 

Ultra clean fuels by F-T reaction with

：

Adjustable naphtha, diesel, kerosene

products with less transportation cost

Non-detectable sulfur, and aromatics

Compatible existing distribution system

Immiscible with water and low toxicity

Higher hydrogen density for fuel-cell
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Opportunities for GTL

Technology developments have reduced

costs and allow more product flexibility

In addition to oil prices, the future of GTL

depends on the move to ultra low and later

essentially sulfur free fuels

Large commercial plants to produce diesel

have been announced, over 300,000 BPSD

capacity in the near future 
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Petroleum Industry

Petroleum Industry



Low profit on refinery operation 



Stiff environmental regulations 



Volatile crude prices



Deregulation and liberalization around the 

world



NOCs as new international players

Development of natural gas resources

can reduce the impact
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Traditional function

--Supervising upstream resources

--Responsible for sufficient energy supply      



Currently facing deregulation, liberalization 

and privatization

--Actively involve in the management and 

operation of oil and gas reserves

--Implement reorganization and 

restructuring

--Become more efficient

--Aggressively look for international

opportunities

The Changing National Oil Companies The Changing National Oil Companies
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and Developing Countries

and Developing Countries



Agreement on a better, cleaner environment



Developed countries worry about rapid energy 

consumption growth of developing countries 

and demand some control



Developing countries complain that the 

developed countries are responsible for global 

warming & ozone damages due to the past 

energy consumption; and demand:

•

Reduce consumption 

•

Transfer energy-related technology free 

or at lower cost
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Natural gas supply growth rate will be the 

highest in the energy sector



LNG will play a more important role in the 

international natural gas trade



Global natural gas market is changing 

with more competitive, flexible and less oil 

related contracts

Conclusions

Conclusions
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National oil companies are modernizing 

and try to become international players



Multinationals’competitive advantages 

will continue but will cooperate more with 

NOC/local companies 



Understandings between industrialized 

and developing countries is very 

important to deal with future energy 

issues     

Conclusions  

Conclusions  

(continued) (continued)
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American Institute of Chemical Engineers

Fuels & Petrochemicals Division

c/o Atofina Chemicals/TotalFinaElf

     900 First Avenue

     King of Prussia, PA 19406

April 7, 2003

Dr. Wenant Pan, President

Chinese Petroleum Corporation

3 Sungren Road, Shin-Yi Chiu

Taipei, Taiwan 11010

Republic of China

Dear Dr. Pan,

On behalf of the American Institute of Chemical Engineers (AIChE) and its 60,000 plus members worldwide, we have been totally overwhelmed by your outstanding, high profile keynote speech on “Natural Gas Market and Global Challenges for the Petroleum Industry in the 21st Century” at the AIChE 2003 National Meeting in New Orleans on March 31, 2003.  

Your keynote speech has been well received and highly regarded by over 1200 meeting attendees as well as our honor guests.  Through your presentation,  we have an in-depth understanding on the market, business status, potential growth and strategic development on natural gas and LNG as well as their global impacts on the petroleum, chemical and related industries. As a bonus to the meeting attendees, you have provided them a better understanding on Taiwan and Chinese Petroleum Corporation.  

Because of your great contribution and support to this international event, Mayor Ray Nagin of the City of New Orleans has proclaimed this week “the American Institute of Chemical Engineers Week” and certified you “The Honor Citizen of the City of New Orleans”.   Dr. Diane Dorland, President of the AIChE, congratulated you on your excellent keynote speech which has brightened the 2003 AIChE National Meeting and has a far-reaching impact on the industry beyond this meeting.

The entire event is a great success.  Again, we sincerely thank you for all the time and efforts you have committed.  Please also extend our sincere regards to our fellow engineers and professionals at Chinese Petroleum Corporation.  We are looking forward to interfacing with you and CPC closely in the future.

Best regards,

Jeffrey H. Yen, Ph.D., P.E., Fellow

Chair, Fuels and Petrochemicals Division

American Institute of Chemical Engineers
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