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摘   要 

本奉准因出國案，期間自 2 月 27 日起至 3 月 8 日止，主要目的

是參加由美國石油工程師學會(SPE)所舉行「International Symposium 

on Oilfield Chemistry」及「E&P Environmental and Safety Conference」

二項研討會，藉以學習研討油氣鑽探/生產過程之監測、腐蝕、水合

物、結垢、鑽井泥漿等各種鑽井/完井化學問題處理及工安與環保相

關議題，同時於會中發表本公司研究成果論文－「An Innovative 

Utilization of Drilling Wastes as Building Materials」，宣達中油公司於

鑽井廢棄物資源化之研發成績，並與相關專家學者研討。 

有鑑於近年來台灣地區許多油氣層正面臨蘊藏量枯竭所衍生的

問題不斷，因此鼓勵參與相關會議，派員訓練增長技能，以因應現場

需求是迫在眉睫的課題，也是長久經營之必要；而面對台灣陸上油氣

枯竭的困境，建議研發激勵生產，提高採收率的技術，或可為一新的

契機。在油價高漲、全世界對於環境議題日益矚目的情況下，身為台

灣最大能源供應者的中油公司應更正面、積極、遠瞻的處理環境問

題，以降低生產成本，增加獲利，開發替代能源，提升環境友善技術，

是中油責無旁貸的企業責任，也是中油永續發展的方向之一。 
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壹、目的 

本出國案主要目的是赴美國休士頓參加由 SPE(Society of  

Petroleum Engineers,美國石油工程師學會)所舉行「International 

Symposium on Oilfield Chemistry」及「E&P Environmental and 

Safety Conference 」 二 項 研 討 會 ， 藉 由 參 與 「 International 

Symposium on Oilfield Chemistry」會議之機會學習研討油氣鑽探、

生產過程之監測、腐蝕、水合物、結垢、鑽井泥漿等各種鑽井/完井

化學問題處理，以因應未來配合現場需求進行鑽井泥漿、井管防蝕及

酸處理等研究，另於「E&P Environmental and Safety Conference」

會中發表本公司研究成果論文－「An Innovative Utilization of Drilling 

Wastes as Building Materials」，宣達本公司於廢棄物資源化之研發

成績，同時藉由研討瞭解有關鑽探/生產過程中所產生各類環境、工

安問題之先進技術。赴美國休士頓期間並至 KAPPA North America, 

Inc.公司，研討並瞭解油氣鑽探相關軟體及未來趨勢。 
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貳、過程 

本次出國行程如表1所示。96年2月27日搭機至美國休士頓，自2

月28日起至3月2日為期3天，參加第一場會議：「International 

Symposium on Oilfield Chemistry」，會議全程於Woodland的The 

Woodlands Waterway Marriott Hotel & Convention Center舉行，過

程除參與會議，聽取相關研究論文、實際經驗發表外，亦參觀於會場

參展之儀器設備、軟體等產品並交換資訊；第二場會議：「E&P 

Environmental and Safety Conference」則自3月5日起至3月8日於

Galveston的The San Luis Resort舉行，參與會議除聽取發表外，並

於3月5日會場議程中口頭發表中油公司研究成果論文－「An 

Innovative Utilization of Drilling Wastes as Building Materials」，宣

達中油公司於廢棄物資源化之研發成績，並與相關專家學者研討。出

國期間並利用3月3日、4日二天參訪KAPPA公司位於美國休士頓之分

公司，研討、學習該公司在油氣探勘/生產等相關領域之工程軟體的

產品及功能。行程於3/7日晚間搭機返國。 
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表 1. 出國行程表 

日期 工 作 內 容 地 點 

2/27 啟程 苗栗-美國 休士頓(市區) 

2/28-3/2 
參加「International Symposium 
on Oilfield Chemistry」 休士頓(Woodland) 

3/3-3/4 參觀 KAPPA North America, 
Inc. 

休士頓(市區) 

3/5-3/7 
參加「E&P Environmental and 
Safety Conference」 休士頓(Galveston) 

3/7-3/8 返程 美國 休士頓-苗栗  
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參、心得 

此次出國期間參加由SPE所舉行「International Symposium on 

Oilfield Chemistry」及「E&P Environmental and Safety Conference」

二個研討會，並參訪 KAPPA North America, Inc.公司瞭解油氣探勘/

生產相關工程軟體，茲將所參與各行程所得分述於下： 

一、參加「International Symposium on Oilfield Chemistry」會議 

本次在休士頓舉行的「International Symposium on Oilfield 

Chemistry」是第 21 屆，自 2 月 28 日起至 3 月 2 日為期 3 天中，共

有 11 個場次的口頭發表及專題演講(參見表 2)，有 90 餘篇報告，其

中包括各種關於能源生產的基礎理論研究成果、實務問題解決及現場

案例呈現等，所探討的主題有：鑽井及完井 （ Drilling and 

Completions）、水泥封固及液裂的發展（Advances in Cementing and 

Fracturing ）、藉由激勵增加油氣生產 (Oil and gas production 

enhancement by stimulation)、氣體及生產水控制與增進油回收技術

(Gas and water production control and enhanced-oil-recovery 

techniques)、維持流動的問題解決:包括水合物及無機物的預防與管

理  (flow-assurance solutions including prevention and 

management of hydrates, inorganic scale prevention and 

management)、有機物固體沈澱(organic solids deposition)及乳化液
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- 蠟 、 柏 油 與 環 烷 酸 (emulsions – waxes, asphaltenes and 

naphthenates)等。由於全場會議發表的論文範疇甚為廣泛且場次眾

多，因此筆者於會議過程僅能選擇部分與目前工作相關之議題參與，

學習研究其觀念與技術，茲將部份所參與議題內容摘要分段敘述如

下： 

 

表 2  International Symposium on Oilfield Chemistry 場次議題程序表 

日期 時間 會場 場次議題 

8:30-12:00  Waterway 1-2 Drilling and Completions 
8:30-12:00  Waterway 4 Wax and Asphaltenes 
13:30-17:00 Waterway 1-2 Advances in Cementing and 

Fracturing 

2/28 

13:30-17:00 Waterway 4 Naphthenates, Emulsions and 
Chemical Delivery 

8:15-11  Waterway 1-2 Water Treatment and Biochemical 
Solutions 

8:15-11  Waterway 4 Production Enhancement – 
Improved Oil Recovery and 
Stimulation 

13:45-17:15 Waterway 1-2 Reservoir Souring–Do Nitrates 
Work?  

3/1 

13:45-17:15 Waterway 4 Flow Assurance and Hydrates 

3/2 8:30-12:00  Waterway 1-2 Water and Gas Control 

 8:30-12:00 Waterway 4 Scale Prevention and Management 
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圖 1 International Symposium on Oilfield 
Chemistry 會議會場 

 
 
 
 
 
 
 
 
 
 
 
 
 

圖 2 International Symposium on Oilfield 
Chemistry 議題會議室 

 
 
 
 
 
 
 
 
 
 
 
 
 
 圖 3 International Symposium on Oilfield 

Chemistry 會議參展儀器設備 
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對鑽井工程而言，泥漿具有舉足輕重的地位，是否能夠調配出適

當性質的泥漿，對於整體的工程進行是否順利影響甚鉅。在本次研討

會發表中，即有不少對於鑽井泥漿選擇、使用及改善等方面之論述，

例如其中有利用矽基泥漿以降低金屬腐蝕的探討 (Use of 

Silicate-Based Drilling Fluids To Mitigate Metal Corrosion，M. 

McDonald 等人)，發表作者以在加拿大西部實際應用矽酸鉀基鑽井泥

漿的研究案例，說明以矽酸鈉及矽酸鉀的化學特性保護金屬材質不受

腐蝕損壞，此外在鹼性環境中，矽酸可在各種金屬材料表面沈澱形成

保護膜，因此更可強化其防蝕。其他另有如水基鑽井泥漿在高溫/高

壓環境中應用的探討 (Water-Based Drilling Fluid for HP/HT 

Applications, M.A. Tehrani 等人)，在鑽井過程中，泥漿乳化作用對

於地層層污損之形成原因  (Formation Damages Caused by 

Emulsions During Drilling With Emulsified Drilling Fluids, Ingebret 

Fjelde 等人)，氧化作用對於油基泥漿與合成泥漿流變修整、造成劇

變的潛勢探討(Oxidation as a Rheology Modifier and a Potential 

Cause of Explosions in Oil and Synthetic-Based Drilling Fluids, K. 

Shahbazi 等人)。  
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圖 4 矽酸鹽在金屬表面的沈積 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

圖 5 含矽酸鹽及不含矽酸鹽之水基泥漿中，鐵的腐蝕化學

反應示意 

 

另有以微膠粒子進行儲氣井堵水的實際經驗(Using Micro Gels 

to Shut Off Water in a Gas Storage Well, A. Zaitoun等人)，在作者

發表中描述，該技術是結合實驗室的岩心浸沒試驗及由鄰近區域鑽孔

所得儲氣層模擬結果進行設計，該團隊在2005年6月時，以鑽鑿在砂

岩儲氣層結構的試驗井(裸孔完井)進行試驗，過程選擇使用粒徑約 

2μm 的微膠粒子，將微膠粒子填置於主要產水的薄高透水層區塊(位

於高透水層的底部)，由於壓力的限制，整個處理體積僅26m3，此後
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再以氣體逆沖排到氣體可注入性恢復，經過處理後產水顯著的減少，

產氣率增加，再經模式模擬預測井況良好，證實堵水成功。 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

圖 6 生產井堵水處理原理示意圖 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

圖 7 聚合物及完全水解微膠體種類 
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二、參加「E&P Environmental and Safety Conference」會議 

本次於休士頓 Galveston 島所舉行 SPE 探勘及生產環境與安全

研討會係為第 8 屆，會議探討主軸在油氣探勘/生產工業中的環境問

題與安全管理，研討會自 3 月 5 日起至 3 月 7 日連續舉行 3 天，議程

中包括 3 場大會主題討論、2 場專題演講及 10 個場次的口頭發表，

其中包括專家學者的研究成果、現場實績經驗的分享與學生的研究論

文等，共有 55 篇文章刊錄在研討會議程中。 

3 場大會主題討論題目包括：溫室氣體(Greenhouse Gas)、工安

領導階層作為(Safety Leadership)及受颶風襲擊後，在墨西哥灣區受

到影響的產油設施，災後所面臨的挑戰 (Challenges of Post 

Hurricane Decommissioning in the GOM)。在 3 月 5 日會議開幕後

的第一場大會主題討論，是溫室氣體議題，由 Michael L. Godec 主

持，Vello Kuuskraa, Michael Moore, Steve O’Connell 及 Carl Wirdak

等人主要參與議論，會議中談論近年來受到矚目的全球氣候持續變

化，以致於全世界各國將溫室氣體排放控制列為主要的改善計畫，且

這項方案將不可避免逐漸擴大、嚴格，許多國家更將訂定法律加以規

範，而此趨勢將對油氣探勘/生產工業產生相當的衝擊，許多政府基

金提供資金鼓勵較前瞻性的工業以抑制溫室氣體的排放，但如此作為

的同時，也造成增加油氣生產量與減少溫室氣體排放間的矛盾，對於
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是否持續供應廉價的碳氫燃料在未來必將面臨爭議與討戰，參與討論

的專家提出許多油/天然氣公司在這種趨勢下的所扮演的角色、石油

工程師如何在石油工業中有效的減少溫室氣體排放、以及藉由工業操

作將二氧化碳永久隔離在油/氣田或其他地質結構中，這些對溫室氣

體減量都是具有重大意義，而對於台灣目前面對二氧化碳減量公約衝

擊，乃至中油公司未來如何積極因應二氧化碳減量政策，深具啟發價

值。 

而接續的第二場大會討論即為關於工安領導階層作為的議題，由

Rennie Heath 主持，Frank Perry, Mike Thompson, Ian Sutton 等人

與談，會中談論到石油及其相關工業中，傑出的工安領導階層如何積

極的建立公司的安全作業基準，提供安全環境、作業安全在石油工業

中對經營者的重要性、為達到工安保障及財務兩全，在執行管理上關

鍵性要點等議題，同時與會專家也提供了解決工安問題的技術、工具

與策略上的管理方法。另外在 3 月 6 日下午的第三場大會討論，探討

在 2005 年受到卡崔納(Katrina)及芮塔(Rita)等颶風襲擊後，在墨西哥灣

區受到影響的產油設施，災後所面臨的挑戰。根據 MMS(Minerals 

Management Service)統計，在墨西哥灣的海上產油/氣設備中，4000

個海上平台中有 76％、33000 海哩的管線中有 73％是直接暴露在一

個或二個颶風侵襲的路徑中，而颶風侵襲毀滅了 115 個平台，損壞了
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52 個平台，輸油管線有 535 處毀損。會中描述在颶風襲擊後，墨西

哥灣的這些產油/氣操作者正面臨災後重建的各項挑戰，並且檢討、

提出各項建議。 

表 2 「E&P Environmental and Safety Conference」場次議題程序表 

日期 時間 會場 場次議題 

8:30–10:00 Grand 
Ballroom A&B

Plenary Session I – Greenhouse 
Gas 

10:30 12:00 Grand 
Ballroom A&B

Plenary Session II – Safety 
Leadership 

13:30-17:00 Windjammer 
Room 

Safety and Environmental 
Management I  

13:30-17:00 Elissa Room Site Issues 

3/5 

13:30-17:00 East Mainsail 
Room 

Student Papers 

8:30-12:00 Windjammer 
Room 

Safety and Environmental 
Management II 

8:30-12:00 Elissa Room Produced Water 
8:30-12:00 East Mainsail 

Room 
Culture 

13:30-15:00 Windjammer 
Room 

Transportation 

13:30-15:00 Elissa Room Panel I - Impact Of Oil & Gas 
Activity on Marine Environments 

13:30-15:00 East Mainsail 
Room 

Panel II - Safety Integrity 

3/6 

15:30–17:00 Grand 
Ballroom A&B

Plenary Session III – Challenges 
of Post Hurricane 
Decommissioning in the GOM 

3/7 8:30-12:00 Windjammer 
Room 

Community/SD 

 8:30-12:00 Elissa Room Waste 
 8:30-12:00 East Mainsail 

Room 
Safety at Work 
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此外，在 3 月 6 日的議程中並安排 2 場分組專題演講，分別講述

有關油/氣探勘生產活動對海洋環境的衝擊與如何落實工業安全相關

議題。 

參加本研討會除聽取相關研討、成果發表及演講外，並在研討會

議程中發表中油公司近年來在鑽井廢棄物資源化再利用的研究成

果，於此摘要說明本研究成果，同時對各研討會場次發表文章中有關

助目前工作者，摘取部份敘述如下。 

成果發表：「An Innovative Utilization of Drilling Wastes as 

Building Materials」，本計畫是以中油公司近年來在台灣地區油氣鑽

探過程所產生鑽井混合廢棄物為對象，進行廢棄物資源化可行性研

究。考量廢棄物之性質、技術可行性及產品市場，本計畫於實驗室利

用鑽井廢棄物進行建築用普通磚、部分取代混凝土及透水磚等資源化

產品之產製與試驗。試驗結果顯示，鑽井廢棄物之資源化可朝製作成

透水磚、建築用普通磚等產品方向著手，另外在添加輔助材料及適當

條件下亦可部份取代水泥作為混凝土材料。而由於鑽探期程、添加泥

漿等條件的差異，也反應出鑽井廢棄物若干性質的不同，其間也影響

到廢棄物資源化再利用的用途，因此未來鑽井廢棄物應依鑽鑿期程、

泥漿添加、地質變化等分階段予以儲集處理，以利於後續之資源化再

利用，降低處理成本與風險。 
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圖 8 利用鑽井廢棄物資源化製作建築用普

通磚試體磚成品 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

圖 9  利用各鑽井廢棄物燒製成之透水磚成品 

 
 
 
 
 
 
 
 
 
 
 
 
 

另有與本研究相似的成果發表，其將海上鑽井鑽屑加入柏油中混

合，做為道路舖面材料(The Development and Trial Use of Oil 

Exploration Drill-Cutting Waste as an Aggregate Replacement in 

Cold-Mix Asphalt, Bob Allen 等人)，此研究成果結合產出鑽屑的鑽井

單位、道路管理單位與柏油生產單位的技術合作。研發過程添加 20

％的焚化底灰藉以增加混合物的孔洞結構，使其可以包容鑽屑的高含 
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圖 10 研討會研究成果發表現場 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
圖 11 與其他與會專家研討合照 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
圖 12 研討會壁報發表會場 
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水率，以黏結低黏度的油，整個計畫包括土方場/工廠的實驗室研發

試用，經過實場生產評估及最後的應用。這個程序證實不但可有效減

少海上鑽探所產生的廢棄物，且符合環境安全性。此研究之處理對象

與中油公司目前正積極研究處理的鑽井廢棄物甚為相似，因此其成果

對中油公司而言深具參考價值。 

而在Jacquelyn F. Star等人所發表的「Application of Innovative 

Chemical and Mechanical Processing for Treatment of Difficult 

Production-Waste Sludge」中，則以印尼的Kalimantan為案例，描

述其團對處理長久來一向難以處理的油槽(桶)、油輪等累積的底泥、

油泥、乳化油、結合金屬氫氧基的皂化物和各種混合砂土、臘質混合

物；以往該類廢棄物的處理隨習慣經驗、使用範圍、當時考量等從簡

易的開放式燃燒、土地散佈到注入裂縫處理各有不同，但這幾種選擇

從未考量將回收油、環境保護、法規等問題，本計畫中使用積極的熱

處理、特殊化學去乳化沈澱與各種離心分離設備組合，證實能處理大

部分的混合廢棄物泥，作者的團隊在Lawe and Santan Terminals成

功轉化了500,000桶的廢棄物泥，最近更在Santan Terminal完成以高

能光線處理了220,000桶廢棄物泥的實驗，其從試驗中完成關鍵設備

組合、建立設計參數、處理速率及回收油的最佳化、移除砂粒等固態

物和處理成本評估，結果證明此處理程序可以提供商業化、兼顧成本
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及環境保護的處理。 

 
 
 
 
 
 
 
 
 
 
 
  

 

 

圖 13 油泥混合廢棄物處理流程 

 
 

除了對於鑽井廢棄物減量、資源化的相關研究之外，對於鑽井過

程所產生廢水與地層水的處理與再利用亦有不少的成果發表，例如在

重原油生產過程所產生伴產水與地面水的減量、運送、處理等控制與

管理的研究 (Environmental Challenges of Heavy Crude Oils: 

Management of Liquid Wastes, Jerry M. Neff)；George H. Holliday

以美國西部的油氣生產操作每年產生10億桶伴產水，評估分析若能將

此伴產水去鹽化處理，使其可作為灌溉用水或飲用水，則其對水資源

效用將大有幫助 (A Need for Converting Produced Waters to 

Useable Waters)，而J.A. Veil 等人更在會中發表「Innovative and 

Interactive Produced-Water Information Resource」，介紹由阿岡國

家實驗室 (Argonne National Laboratory) 所發展的網絡基礎伴產水
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管 理 資 訊 系 統  (web-based Produced Water Management 

Information System , PWMIS)以推廣積極有效的管理、運用油氣生

產過程所產生的伴產水，使其成為寶貴的資源。 

而其他有基於環境友善的鑽井泥漿應用研究、實績經驗發表，如

M. Amanullah等人所發表，針對在水基泥漿中所使用的環境友善添加

機 篩 選 與 評 估 (Screening and Evaluation of Some 

Environment-Friendly Mud Additives To Use in Water-Based 

Drilling Muds)，發表中談到，雖然基於環境因素，由含有害成份的油

基泥漿轉而使用環境友善的水基泥漿越來越受重視，但由於傳統水基

泥漿的工程實用特性差與熱穩定性低，因此常常被棄而不用。在其研

究中即比較三種新的水基泥漿添加劑，分析描述其黏度控制、流體損

失與熱穩定性，結果顯示其中最佳的一種新添加劑，對於基礎皂土泥

漿可增加PV超過100％、YP增加超過400％，10秒膠體強度增加200

％(150℃熱旋轉16小時後)。而Seyed Mohsen Samaei等人以在伊朗

的實用經驗發表「The Possibility of Replacing Oil-Based Mud With 

the Environmentally Acceptable Water-Based Glycol Drilling Mud 

for the Iranian Fields」，其論述中也是以基於油基泥漿所衍生的環境

問題，尋找適當無害的水基泥漿；而水基乙二醇泥漿由於具有頁岩抑

制特性、環境可接受性及操作容易、高潤滑性質，越來越受到歡迎，
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作者在伊朗油田以環境可接受性水基乙二醇泥漿替代油基泥漿，進行

可行性探討，評估過程進行二種泥漿的流變試驗，並以乙二醇泥漿進

行頁岩粒子(取自現場的鑽屑)的崩解試驗(以熱旋轉進行)，計算頁岩

回收率，評估其頁岩抑制性質；經由實驗室試驗結果顯示，乙二醇泥

漿可顯著降低黏土分散與鑽屑的水合作用，因此可被考慮作為油基泥

漿的替代。 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 圖14 乙二醇泥漿的Cloud Point Activity示意圖 
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三、參訪 KAPPA North America, Inc.公司 

本次赴美期間，趁二個會議議程空檔，於 3 月 3 日、4 日二天參

訪 KAPPA 公司，學習瞭解該公司近年來在石油工程、油氣鑽探相關

軟體的發展產品及未來趨勢。 

KAPPA 公司建立於 1987 年，主要在研發石油工程相關軟體，目

前總部設於法國的 Sophia Antipolis，而在全球 10 個國家設有分部據

點，其主要產品為一整合型作業平台，可以進行流動動力學分析的工

業標準軟體「Ecrin」，其內容元件包括：暫態壓力分析模式(Saphir)、

生產分析(Topaze)及整合生產記錄分析模式(Emeraude)，此外另有

二個軟體：節點分析模式及油層實場模擬模式。KAPPA 公司目前擁

有超過 3000 個商業軟體執照，是經微軟公司(Microsoft)驗證的伙伴

之一，全世界有 300 家公司以上使用過其產品；KAPPA 公司同時也

提供其軟體相關配套訓練及諮詢顧問服務。 

最初，基於現場顧客及人員需求，KAPPA 公司在單一環境下結

合其數個應用軟體於成為一整合型的工程工具軟體-「Ecrin」，使其可

大量節省工程師處理的時間，免除重複處理、繁瑣的輸入/輸出程序。

在 2005 年，Ecrin 4.0 版僅單純結合三個模式去處理固定性的井底量

測數據、數據管理(Diamant)、暫態壓力分析(Saphir 及 Saphir NL)

和生產分析(Topaze)，2006 年 KAPPA 公司更新發行 Ecrin 4.02 版，
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而為了更緊密連結 Ecrin，並在 Ecrin 模式處理相關數據，KAPPA 公

司也研發了一個中央伺服器「Diamant Master」，使其可以處理常態

固定性的數據及收集、過濾、分享井底量測數據和生產數據，Diamant 

Master 伺服器，是以在 Ecrin 內的 Diamant 模式進行操作。而在後

來的補強中，另外增加在 Saphir 模式中整合最新發展的工業非標準

程式，以及在 Topaze 模式內增強多井模擬功能。後來 KAPPA 公司

也持續研發出 PA 模式的非線性版本(Topaze NL)，整合強化生產記

錄分析軟體 (Emeraude)、新的油層模擬 (Rubis)和節點分析模式

(Amethyste)。 

由於油氣探勘/生產是結合複雜地質、物理、化學、機械等複雜

的工程，所須耗費成本甚高，風險亦高，然其成功價值回饋也高，所

以如何在先期探勘、生產操作等過程以適當軟體進行模擬預測，進而

節省不必要的花費或避免意外產生，是絕對必要的；因此對於參考相

關軟體的功能與發展現況，進而尋求、採用適當軟體進行模擬，對中

油公司油氣探勘/生產作業而言，是重要的工作之一。
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肆、建議 

此次出國行程計畫中，同時參加了「International Symposium on 

Oilfield Chemistry」及「E&P Environmental and Safety Conference」

二個由SPE所舉辦的研討會，由於二者恰好在相近的期間，均在休士

頓地區舉行，以一次出國之機會同時參加二個會議，兼收兩者之精

萃，所得豐碩，殊為難得。由參與研討會及參訪KAPPA公司過程中，

學習到了不少石油工程相關新知與新技術，也讓視野更加開闊，獲得

不少交流經驗，收穫匪淺，然而其中也有一些體悟與感想，茲以下提

出數點建議，供以省思、參考：  

1.近年來由於台灣地區現有陸上油氣蘊藏量日益減少，故不論在現有

油氣層的生產或新油氣層的鑽探，都日漸困難；在現有生產的油氣

井中，由於許多油氣層都已面臨可生產的末段，因此往往產生蘊藏

量枯竭的許多問題，例如生產層出水，導致末端水處理問題、產氣

減少、油管腐蝕、如何有效堵水？選用有效防蝕劑？…等相關問題，

由於生產壓力降低導致生產量不足，如何激勵油氣層以增加產量？

低壓生產問題；而在新油氣層的鑽探，由於必須鑽探深度日益增加，

其所衍生的鑽井技術突破、耐高溫/高壓泥漿的選用…等，都是亟待

解決的問題，因此如何尋求提升更新、更有效的技術以因應現場需

求是迫在眉睫的課題，透過參與相關的研討會積極獲取新知/新技術
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並交流分享經驗，是一經濟實惠的管道，且遠瞻於長久經營之必要，

增進新技術的提升與創新，與世界新潮流接軌，公司應積極鼓勵參

與相關會議，派員訓練增長技能。 

2.在中油公司努力經營六十餘年，台灣地區現有油氣井在現行生產技

術下，多數都已達可生產的末期，雖然近年來的策略重心在積極探

勘新油氣層、開發蘊藏量，然而鑽探工作卻仍少有展獲，可尋得的

新油氣層日益減少；在本次所參加的研討會議題中，有不少油氣田

激勵生產，提高採收率的論述，咸認為以激勵、改善生產技術，延

續、增加現有油氣井的採收，增加生產量，是一個值得發展的方向；

以新探勘尋找新油氣層，估算其尋獲機率、花費成本、所耗時間、

人力，即使可獲取新油層，然若其蘊藏量不夠大，效益未必高於在

現有油氣井提升採收率的獲利，以台灣地區陸上油氣探採現況，若

能使現有井增加數個百分點的可採收率，其效益或許即大於新油層

的開發，對中油公司而言，或可是一條新的途徑。 

3.不論在全世界或國內，對於環境議題的矚目程度日益著重，由本次

參加的兩項研討會中可看出，從近來備受全球重視的溫室效應氣體

排放控制議題，廢棄物質資源化觀念與技術提昇(例如伴產水再利用

/管理、鑽井廢棄物資源化再利用)到環境無害技術的開發(例如對環

境友善鑽井泥漿的應用、鑽探/生產廢水、廢棄物的處理、鑽探/生
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產環境管理)，全球油氣鑽探/生產工業對於環境友善議題正由損耗

的、負面的觀點轉向成有利基的、正面的觀點。對於台灣最大的石

油公司，營運超過六十餘年，即將面臨的末端生產所衍生環境問題

會是更加嚴峻的，環境法規、群眾要求只會越來越嚴苛，環保問題

或許”成事不足”，但絕對”敗事有餘”；正面、積極、遠瞻的面對、

處理環境問題，提升環境友善技術，會是未來企業降低生產成本，

增加獲利的重要途徑之一。 

4.雖然近二年來國際原油價格高漲，使得全世界多數油公司獲利豐

碩，然以台灣石油幾乎百分之百仰賴進口而言，卻是一項危機警訊。

全球有限的石油存量、高漲的油價、國際溫室效應氣體排放抑制公

約，迫使世界各國競相發展替代能源，雖然截至目前，不管是風力

能、太陽能、水力能或生質能等，都尚未達到足以取代石油的階段，

但「石油枯竭」卻是未來必然面臨到的問題，是未來的世界趨勢；

雖然中油為台灣最大的石油能源公司，但依賴石油進口所能獲得的

利基必將逐漸降低，對能源公司的長久經營而言，積極發展石油替

代能源，是不容推卻的責任，也是企業永續發展的方向之一。許多

夕陽工業衰敗的景象，令人怵目驚心的上演，繁華瞬間凋零，在今

天這個十倍速運轉的時代，沒有不可能；不斷因應時代轉變，多元

尋求生存之道，經營多角化，才是企業永續經營應變之門；今日石
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油、碳氫能源的光彩，明日是否依然？在全球普遍體認環境問題的

嚴重性之下，潔淨生產風潮正炙，我們是否仍持續冷眼旁觀替代能

源的開發，輕忽環境友善技術的研究？！值得我們深切省思。 
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伍、附錄 

「International Symposium on Oilfield Chemistry」研討會收錄論文一覽表 

收錄 
編號 發表文章名稱/作者 

SPE 
96741 

Limiting Scale Risk at Production Wells By Management of PWRI 
Wells 
Eric J. Mackay, Heriot-Watt U 

SPE 
100599 

Use of Silicate-Based Drilling Fluids To Mitigate Metal Corrosion 
M. McDonald, National Silicates, and K. Barr, S.R. Dubberley, and G. Wadsworth, 
Alliance Drilling Fluids 

SPE 
102627 

Salt Free: A Case History of a Chemical Application To Inhibit Salt 
Formation in a North African Field 
Steve Szymczak and Randy Perkins, BJ Chemical Services; Mark McBryde, 
Anadarko; and Mohamed El-Sedawy, BJ Services 

SPE 
102677 

Fracture Stimulation Utilizing a Viscoelastic-Surfactant-Based System 
in the Morrow Sands in Southeast New Mexico 
Vibhas J. Pandey and Tarik Itibrout, Schlumberger; Larry S. Adams, Chevron; and 
Tracy L. Cowan and Oscar A. Bustos, Schlumberger 

SPE 
102711 

Advanced Technology To Reduce Water Cut: Case Studies From the 
Pemex Southern Region 
Gustavo A. Farrera Romo and Héctor Hernández Leyva, Cinco Presidentes Asset 
Team, Pemex, and Raúl Bonifacio Aguilar, Carlos Caballero Campos, Larry Eoff, 
and Dwyann Dalrymple, Halliburton 

SPE 
102738 

Inhibition and Removal of Low-pH-Fluid-Induced Asphaltic Sludge 
Fouling of Formations in Oil and Gas Wells 
Kenneth M. Barker and Michael E. Newberry, Baker Petrolite 

SPE 
104750 

An Experimental Investigation of Interactions Between Supercritical 
CO2, Aspheltenic Crude Oil, and Reservoir Brine in Carbonate Cores
Abdulrazag Y. Zekri, Shedid A. Shedid, and Reyadh A. Almehaideb, United Arab 
Emirates U. 

SPE 
105048 

A Case Study in the Removal of Deposited Wax From a Major 
Subsea Flowline System in the Gannet Field 
H.A. Craddock, K. Mutch, and K. Sowerby, Roemex Ltd., and S. McGregor, J. Cook, 
and C. Strachan, Shell U.K. Ltd. 

SPE 
105049 

The Application of Wax Dissolver in the Enhancement of Export Line 
Cleaning 
H.A. Craddock, E. Campbell, and K. Sowerby, Roemex Ltd.; M. Johnson, CNR Intl. 
Ltd.; and S. McGregor and G. McGee, Shell U.K. Ltd. 

SPE 
105129 

Well Modeling Incorporating Nonisothermal Effects and Asphaltene 
Precipitation 
W. Thanyamanta, T.E. Johansen, and K. Hawboldt, Memorial U. of Newfoundland

SPE 
105485 

Water-Based Drilling Fluid for HP/HT Applications 
M.A. Tehrani and A. Popplestone, M-I Swaco, and A. Guarneri and S. Carminati, 
Eni E&P 
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SPE 
105505 

Squeeze Chemical for HT Applications—Have We Discarded 
Promising Products by Performing Unrepresentative Thermal Aging 
Tests? 
Rex Wat, Lars-Even Hauge, Kåre Solbakken, Kjell Erik Wennberg, Linda Merete 
Sivertsen, and Berit Gjersvold, Statoil ASA 

SPE 
105765 

Thermochemical Process To Remove Sludge From Storage Tanks 
Nelson O. Rocha, Carlos N. Khalil, Lúcia C.F. Leite, and Andre M. Goja, Petrobras

SPE 
105784 

One Year Experience With The Injection of Nitrate To Control Souring 
in Bonga Deepwater Development Offshore Nigeria 
Cor Kuijvenhoven, Shell Intl. E&P B.V., and Jean Christophe Noirot, Paul Hubbard, 
and Lukman Oduola, Shell Nigeria E&P Co. 

SPE 
105815 

Anionic Surfactant Gel Treatment Fluid 
Thomas D. Welton, Jason Bryant, and Gary P. Funkhouser, Halliburton 

SPE 
105858 

Formation Damages Caused by Emulsions During Drilling With 
Emulsifi ed Drilling Fluids 
Ingebret Fjelde, IRIS 

SPE 
105907 

Conformance and Mobility Control: Foams vs. Polymers 
Guoyin Zhang and R.S. Seright, New Mexico Petroleum Recovery Research Center

SPE 
105925 

A Study of Polyacrylamide-Based Gels Crosslinked With 
Polyethyleneimine 
G.A. Al-Muntasheri, Delft U. of Technology and Saudi Aramco; H.A. Nasr-El-Din 
and K.R. Al-Noaimi, Saudi Aramco; and P.L.J. Zitha, Delft U. of Technology 

SPE 
105935 

Oxidation as a Rheology Modifi er and a Potential Cause of 
Explosions in Oil and Synthetic-Based Drilling Fluids 
K. Shahbazi, S.A. Mehta, R.G. Moore, M.G. Ursenbach, and K.C.V. Fraassen, U. of 
Calgary 

SPE 
106005 

Application of Viscoelastic Surfactants as Mobility-Control Agents in 
Low-Tension Surfactant Floods 
Istvan Lakatos, Janos Toth, Tibor Bodi, and Julianna Lakatos-Szabo, U. of Miskolc, 
and Paul D. Berger and Christie Lee, Oil Chem Technologies 

SPE 
106006 

Designing Cement Slurries for Preventing Formation Fluid Infl ux After 
Placement 
Ashok Santra, B.R. Reddy, and Mfon Antia, Halliburton 

SPE 
106010 

Design of a Novel Composite Agent for Improving the Toughness of 
Oilwell Cement Sheath 
X. Yao and S.D. Hua, Nanjng U. of Technology, China 

SPE 
106012 

Sensitivity Study on the Main Factors Affecting a Polymeric RPM 
Treatment in the Near-Wellbore Region of a Mature Oil-Producing 
Well 
O. Vazquez, M. Singleton, and K.S. Sorbie, Heriot-Watt U., and R. Weare, Baker 
Petrolite 

SPE 
106016 

Nanoemulsions: A New Vehicle for Chemical Additive Delivery 
Lucilla Del Gaudio, Eni E&P; Rossella Bortolo, Eni R&M; and Thomas P. Lockhart, 
Eni E&P 

SPE 
106042 

Using Microgels To Shut Off Water in a Gas Storage Well 
A. Zaitoun, R. Tabary, and D. Rousseau, Inst. Français du Pétrole; T. Pichery and 
S. Nouyoux, Gaz de France; and P. Mallo and O. Braun, Seppic 
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SPE 
106048 

Engineering Rhamnolipid Biosurfactants as Agents for Microbial 
Enhanced Oil Recovery 
Xiangdong Fang, Qinhong Wang, Baojun Bai, Xi Cai Liu, Yongchun Tang, Patrick J. 
Shuler, and Willliam A. Goddard III, California Inst. of Technology 

SPE 
106054 

Laboratory Evaluation of an Innovative System for Fracture 
Stimulation of High-Temperature Carbonate Reservoirs 
H.A. Nasr-El-Din and A. Al-Zahrani, Saudi Aramco, and J. Still, T. Lesko, and S. 
Kelkar, Schlumberger 

SPE 
106059 

Effect of Shear on Flow Properties During Placement and on 
Syneresis After Placement of a Polyacrylamide-Chromium Acetate 
Gelant 
Stan McCool, Xianping Li, and G. Paul Wilhite, U. of Kansas 

SPE 
106062 

Modeling the Impact of Capillary Pressure Reduction by Surfactants 
Rick Gdanski, Halliburton 

SPE 
106067 

Evaluation of a Renewable, Environmentally Benign Green Solvent 
for Wellbore and Formation Cleaning Applications 
Sandra L. Berry, Joel L. Boles, and Kay E. Cawiezel, BJ Services Co. 

SPE 
106074 

Experimental Investigation and Modeling of Naphthenate Soap 
Precipitation Kinetics in Petroleum Reservoirs 
S. Sarac and F. Civan, U. of Oklahoma 

SPE 
106078 

Biosurfactants Produced From Agriculture Process Waste Streams 
To Improve Oil Recovery in Fractured Carbonate Reservoirs 
S.J. Johnson, M. Salehi, K.E. Eisert, and J.-T. Liang, U. of Kansas, and G. Bala and 
S.L. Fox, Idaho Natl. Laboratory 

SPE 
106081 

Effect of Temperature on Degradation of Polymer Drag Reduction 
and Heat Transfer in Non-Newtonian Fluid 
A.A. Hamouda and Omotayo T. Moshood, U. of Stavanger, Norway 

SPE 
106105 

Remediation of Proppant Flowback—Laboratory and Field Studies 
Philip D. Nguyen, Jimmie D. Weaver, Richard D. Rickman, and Michael W. 
Sanders, Halliburton 

SPE 
106106 

Flexible Treatment Program for Controlling H2S in FPSO Produced- 
Water Tanks 
E.D. Burger, EB Technologies; C.A. Andrade, Petrobras; and M. Rebelo and R. 
Ribeiro, Baker Petrolite 

SPE 
106112 

Zeta Potential Altering System for Increased Fluid Recovery, 
Production, and Fines Control 
Sarkis Kakadjian and Frank Zamora, Weatherford Intl. Inc., and Jim Venditto, Shell 
E&P Europe 

SPE 
106128 

Experimental Investigation of Emulsions Stability in GOSPs—Part I: 
Analyses of Separated Phases 
A.M. Al-Ghamdi, Saudi Aramco; C. Noïk and C. Dalmazzone, IFP; and S. Kokal, 
Saudi Aramco 

SPE 
106133 

The Optimisation of a Scale Management and Monitoring Program for 
During the 
Production-Decline Phase of the Life Cycle 
Myles Jordan, Nalco; Ian Archibald, Chevron; Rod Farrell, Baker Petrolite; Clare 
Johnston, Nalco; and Alistair Strachan, Baker Petrolite 

- 28 - 



 

SPE 
106134 

The Development of a Scale Management and Monitoring Program 
for a High-Temperature Oil Field During the Production-Decline 
Phase of the Life Cycle 
Myles Jordan, Nalco; Eyvind Sørhaug, Talisman; and Morag Elrick and David 
Marlow, Nalco 

SPE 
106154 

Advanced Nitrate-Based Technology for Sulfide Control and 
Improved Oil Recovery 
D.M. Dennis and D.O. Hitzman, The LATA Group Inc. 

SPE 
106160 

Kinetic Parameters for Dilute Epoxy Resins Measured by Nuclear 
Magnetic Resonance Spectroscopy 
Richard D. Rickman, J. Michael Wilson, and Jim D. Weaver, Halliburton 

SPE 
106166 

Accelerating Effect of Surfactants on Gas Hydrates Formation 
Marek Pakulski, BJ Chemical Services 

SPE 
106168 

Factors Determining the Reverse Osmosis Performance of Zeolite 
Membranes on Produced Water Purification 
Ning Liu, Jun Lu, Liangxiong Li, and Robert Lee, New Mexico Petroleum Recovery 
Research Center 

SPE 
106178 

Nitrate-Based Souring Mitigation of Produced Water—Side Effects 
and Challenges From the Draugen Produced-Water Reinjection Pilot
E.A. Vik, A.O. Janbu, F. Garshol, L.B. Henninge, and S. Engebretsen, Aquateam 
A/S; C. Kuijvenhoven, Shell Intl. E&P; and D. Oliphant and W.P. Hendriks, A/S 
Norske Shell 

SPE 
106180 

A Study on Catalytic Aquathermolysis of Heavy Crude Oil During 
Steam Stimulation 
Shoubin Wen, Yujian Zhao, Yongjian Liu, and Shaobin Hu, Daqing Petroleum Inst.

SPE 
106185 

Understanding Formic Acid Decomposition as a Corrosion Inhibitor 
Intensifi er in Strong Acid Environments 
Juanita M. Cassidy, Halliburton; Robert I. McNeil, Shell E&P Technology Co.; and 
Chad E. Kiser Halliburton 

SPE 
106197 

On-Site Freshwater Production for Offshore Facilities 
J.P. Osegovic, J.W. Hill, S.R. Tatro, and M.D. Max, MDS Research 

SPE 
106200 

Gas Drying Using a Pass-Through Hydrate Crystallizer 
S.R. Tatro, K.M. Sheps, L.A. Brazel, J.P. Osegovic, and M.D. Max, MDS Research

SPE 
106204 

Effects of Polymers on the Structure and Deposition Behavior of 
Waxy Oils 
Jack F. Tinsley, Robert K. Prud’homme, Xuhong Guo, Douglas H. Adamson, Susan 
Shao, Devang Amin,  and Scott Callahan, Princeton U.; Heather D. Dettman, Natl. 
Centre for Upgrading Technology; and Robert Kriegel and Rajesh Saini, Halliburton 
Energy Service 

SPE 
106205 

Effects of Flow Conditions and Surfactant Availability on Adsorption 
Reid B. Grigg and Alexander A. Mikhalin, New Mexico Petroleum Recovery 
Research Center 

SPE 
106207 

Design and Evaluation of an Elastomeric Sealant for Use in Primary 
Cementing 
J.S. Phipps, H.K.J. Ladva, B. Craster, J.-P. Caritey, and B. Dargaud, Schlumberger

SPE 
106209 

Characterization of the Chemical Properties of Crude Oils To Explain 
Observed 
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Asphaltene Inhibitor Specificity 
Michael Squicciarini and Andrew Yen, Baker Petrolite; Donald F. Smith, Ryan P. 
Rodgers, and Alan G. Marshall, Florida State U.; and Geoffrey C. Klein, Christopher 
Newport U. 

SPE 
106216 

Internal Breakers for Viscoelastic-Surfactant Fracturing Fluids 
James B. Crews and Tianping Huang, Baker Oil Tools 

SPE 
106227 

Fluid-Loss Control Improves Performance of Viscoelastic-Surfactant 
Fluids 
Tianping Huang and James B. Crews, Baker Oil Tools 

SPE 
106288 

Use of Nitrate or Nitrite for the Management of the Sulfur Cycle in Oil 
and Gas Fields 
G. Voordouw, B. Buziak, S. Lin, A. Grigoryan, and Krista M. Kaster, U. of Calgary; 
G.E. Jenneman, ConocoPhillips Co.; and J.J. Arensdorf, Baker Petrolite Corp. 

SPE 
106321 

Sandstone Matrix Stimulation Can Improve Brownfi eld Oil Production 
When the Chemistry and Procedures Are Correct 
Yin-Chong Yong and Karim Saaikh, Brunei Shell Petroleum; Joao Queiros, Yan 
Song, and Surasak Srisa-ard, Well Services Brunei; and Keng Seng Chan and 
Mathew Samuel, Schlumberger MEA Technology HUB 

SPE 
106375 

Asphaltene Gravitational Gradient in a Deepwater Reservoir as 
Determined by Downhole Fluid Analysis 
Oliver C. Mullins and Soraya S. Betancourt, Schlumberger-Doll Research; Myrt E. 
Cribbs and Jefferson L. Creek, Chevron Energy Technology Corp.; and Francois X. 
Dubost, A. Ballard Andrews, and Lalitha Venkataramanan, Schlumberger-Doll 
Research 

SPE 
106402 

Oilfield Surfactants Improve Recovery by Imbibition 
W.W. Weiss and X. Xie, Correlations Co. 

SPE 
106418 

Use of Microbial DNA Probes as a Potential New Tool in Oil 
Exploration and Characterization 
Hans Kristian Kotlar, Statoil ASA, and Odd Gunnar Brakstad and Sidsel Markussen,
SINTEF Applied Chemistry 

SPE 
106420 

Wax Control by Biocatalytic Degradation in High-Paraffinic Crude Oils
Hans Kristian Kotlar, Statoil ASA; Alexander Wentzel, NTNU; Mimmi Throne-Holst, 
SINTEF; Sergey Zotchev, NTNU; and Trond Ellingensen, SINTEF 

SPE 
106421 

Enhanced Oil Recovery by COMB-Flow: Polymer Floods Revitalized
Hans Kristian Kotlar and Olav Selle, Statoil ASA, and Ole Torsaeter, NTNU 

SPE 
106422 

Modelling of Nonaqueous and Aqueous Scale-Inhibitor Squeeze 
Treatments 
O. Vazquez, E.J. Mackay, and K.S. Sorbie, Heriot-Watt U. 

SPE 
106442 

Development and Field Application of a New Hydrogen Sulfide 
Scavenger for Acidizing Sour-Water Injectors 
H.A. Nasr-El-Din and M. Zabihi, Saudi Aramco, and S.K. Kelkar and M. Samuel, 
Schlumberger 

SPE 
106443 

A Study of Acid Cement Reactions Using the Rotating Disk Apparatus
H.A. Nasr-El-Din, A. Al-Yami, and A. Al-Aamri, Saudi Aramco, and Y. El-Marsafawi, 
Schlumberger 

SPE 
106444 

Chemical Diversion Techniques Used for Carbonate Matrix Acidizing: 
An Overview and Case Histories 
Frank F. Chang and Xiangdong Qiu, Schlumberger, and Hisham A. Nasr-El-Din, 
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Saudi Aramco 

SPE 
106450 

Evaluating Chemical-Injection Packages for Downhole Continual 
Injection in High-Rate HP/HT Gas Production Systems 
Britt Marie Hustad and Rex Wat, Statoil ASA, and Ian Littlehales and Gordon M. 
Graham, Scaled Solutions Ltd. 

SPE 
106461 

19F NMR Study of Ovalbumin Diffusion in Guar Filter Cake 
Lin Fu, Brian Pethica, Robert Prud’homme, and Carlos Pacheco, Princeton U. 

SPE 
106463 

The Importance of Fluid Chemistry in High-Temperature Hydraulic 
Fracture Stimulation 
Bob Shelley and Phillip C. Harris, Halliburton 

SPE 
106467 

Advances in Microbial Ecology Relevant to the Application of Nitrate 
To Control Reservoir Souring 
S. Maxwell, Commercial Microbiology Ltd. 

SPE 
106476 

Advances in Inhibitive Water-Based Drilling Fluids—Can They 
Replace Oil-Based Muds? 
Arvind Patel, Emanuel Stamatakis, Steve Young, and Jim Friedheim, M-I Swaco 

SPE 
106480 

Assessment of Barite Scaling Potentials, Sulfate Removal Options, 
and Chemical Treating Strategies for the Tombua-Landana 
Development 
Huey J. Chen and Charlie J. Hinrichsen, Chevron ETC; Christopher A. Burnside, 
Chevron CIEP; and Mark Widener, Chevron ETC 

SPE 
106492 

Alteration of Sand Wettability by Corrosion Inhibitors and Its Effect on 
Formation of Sand Deposits 
E. Gulbrandsen and A. Pedersen, Institute for Energy Technology 

SPE 
106498 

Maximising Chemical Placement in Complex Wells 
Robert Stalker, Kristen Butler, Gordon Michael Graham, and Fazrie Wahid, Scaled 
Solutions Ltd. 

SPE 
106499 

Understanding the Factors Influencing the Formation and Control of 
Calcium Naphthenate Solids and Stabilised Emulsions Using a Novel 
Laboratory Flow Rig 
Helen Williams, Sarah Dyer, and Gordon Graham, Scaled Solutions Ltd. 

SPE 
106506 

Biodegradable Surfactants Aid the Development of Environmentally 
Acceptable Drilling-Fluid Additives 
Jeffrey Miller, Halliburton 
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SPE 
98054 

Screening and Evaluation of Some Environment-Friendly Mud 
Additives To Use in Water-Based Drilling Muds 
M. Amanullah, CSIRO Petroleum 

SPE 
98476 

Moving Beyond Management System Descriptions To Achieve a Step 
Change in HSE Performance 
K.W. Walters and J. Wallace, ExxonMobil 

SPE 
98585 

Oil and Gas Industry Guidance on Voluntary Sustainability Reporting
B. Boyle, BP, and S. Depraz, IPIECA 

SPE 
101973 

Environmental Challenges of Heavy Crude Oils: Management of 
Liquid Wastes 
Jerry M. Neff, Neff & Assocs. LLC, and Randi Hagemann, Statoil Research Center

SPE 
103317 

Operating in the Shadow of a Megalopolis 
D.D. Dudics and L. Arsenault, THUMS Long Beach Co. 

SPE 
105094 

A Need for Converting Produced Waters to Useable Waters 
George H. Holliday, Holliday Environmental Services Inc.  

SPE 
105177 

Innovative and Interactive Produced-Water Information Resource 
J.A. Veil, M.G. Puder, R.G. Sullivan, P.D. Richmond, and T.J. Kotek, Argonne Natl. 
Laboratory 

SPE 
105178 

Options and Costs for Off-site Disposal of Oil and Gas Exploration 
and Production Wastes 
M.G. Puder and J.A. Veil, Argonne Natl. Laboratory 

SPE 
105503 

New Risk-Management Standard for Delivering Superior 
Environmental and Safety Performance 
Andrew L. Smith, Atkins 

SPE 
105555 

Mitigating Risks From Waste Subsurface Pressure Injection and 
Decline Analysis 
F.E. Fragachán, T.A. Shokanov, A.P. Ovalle, and K.G. Nolte, M-I Swaco 

SPE 
105584 

Application of Innovative Chemical and Mechanical Processing for 
Treatment of Diffi cult Production-Waste Sludge 
Jacquelyn F. Star, Unocal Indonesia Co.; Stephen Williams, M-I Swaco; Isham 
Sudardjat, Unocal Indonesia Co.; Roger Kidder, M-I Production Chemicals; and 
Darrell L. Gallup, Unocal Corp. 

SPE 
105615 

Integrity Assessment of Well Barrier Threatened by Increasing Casing 
Hanger Loads 
Eivind H. Okstad, SINTEF, and Sigbjørn Sangesland, Norwegian U. of Science and 
Technology 

SPE 
105672 

HazComWriter—Compliance Tool for MSHA Rule 30 CFR Part 47 or 
OSHA Rule 29 CFR 1910.1200 
Douglas F. Scott, Spokane Research Laboratory/NIOSH, and Paul E. Lecoq, 
Gonzaga U.  

SPE Practical Application of Safety Cultures 
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105831 Danny Spadaccini and Scott Robinson, Weatherford 
SPE 
105934 

Integrating Safety Leadership and Cultural Change 
George Siokos, Enterprise Development Network, and John Karish, Ensco Intl. Inc.

SPE 
106299 

How To Move From Excellent to Extraordinary Safety 
Larry Russell, Behavioral Science Technology 

SPE 
106363 

Reducing Road Traffi c Fatalities Through Driver Education: A Major 
Oil-Producing Company’s Approach 
Seun Odunmbaku and Felix Obarewon, Elf Petroleum Nigeria Ltd. 

SPE 
106388 

Eliminating Disposal of Effl uent Water to Pits and Utilizing the Water 
To Recharge an Ever-Falling Reservoir Pressure  
Riyad Quttainah and Waleed Al-Khamees, KOC, and Salman Ahmad Al-Qabandi 

SPE 
106403 

Using Water Maps for E&P Environmental Protection and 
Remediation 
Val O. Kofoed and Paul Rollins, Willowstick Technologies LLC 

SPE 
106419 

The Possibility of Replacing Oil-Based Mud With the Environmentally 
Acceptable Water-Based Glycol Drilling Mud for the Iranian Fields 
Seyed Mohsen Samaei and Koorosh Tahmasbi, Petroleum U. of Technology, 
Tehran, Iran 

SPE 
106425 

The Integration of HSE&C—Communities, Contractors, Operators, 
and Regulators 
Rex Doyle, Epic Energy Resources, and Tad LeBlanc, Baker Energy 

SPE 
106557 

Use of Diatomaceous Materials for Heavy-Metal Recovery From Oil 
and Gas Produced Water 
E.O. Obanijesu, E.O. Dada, and O.O. Bello, Ladoke Akintola U. of Technology, 
Ogbomoso, Nigeria 

SPE 
106566 

Eliminating Hammer Injuries in the Oil Field 
Brad Bull and Greg Neal, Halliburton 

SPE 
106574 

Spill Prevention, Control, and Countermeasure Plan Rule 
George H. Holliday, Holliday Environmental Services Inc. 

SPE 
106606 

Detection of Impacts in a Changing and Highly Variable World: The 
Case of a Floating Storage and Offl oading (FSO) Unit in the Gulf of 
Paria (Venezuela) 
J.J. Cruz-Motta, U. Simón Bolívar; Irene Petkoff, ConocoPhillips Latin America; and 
Eduardo Klein and Haymara Alvarez, U. Simón Bolívar 

SPE 
106610 

Mercury Removal System for Upstream Application: Experience in 
Treating Mercury From Raw Condensate 
Muhamad Rashid Sainal, Petronas Carigali Sdn. Bhd.; Azman Shafawi, Petronas 
Research and Scientific Services Sdn. Bhd.; and Abdul Jabar Mohamed, Petronas 
Carigali Sdn. Bhd 

SPE 
106611 

Premobilization: Equipment Integrity Strategy for Safety Assurance in 
a Company in Nigeria 
Tersoo C. Gwaza, Shell Petroleum Development Co. Nigeria 

SPE 
106619 

Louisiana Orphaned Reserve Pit Cost Assessment 
Adam Lewis, Travis Webre, and Andrew Wojtanowicz, LSU 

SPE Meeting the Environmental Challenges in Cementing 
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106644 Ståle Håheim and W. Chrys Scoggins, BJ Services Co.; Stuart Lebo Jr., Borregaard 
Lignotec U.S.A.; and Rikke Ø. Pedersen, Hydro 

SPE 
106682 

Prevention of Back Injuries: Using an Ergonomic Evaluation Team To 
Customize Training and Identify Improvement 
Joel Disatell and Tom Knode, Halliburton 

SPE 
106697 

Security Is Everybody’s Business: Transforming Security Into a Core 
Business Practice in the SHE Model 
Stephen B. Simmons and Albert J. Robb III, Exxon Mobil Corp. 

SPE 
106753 

Using Risk-Based Analysis To Identify Inspection Priorities 
Stan Belieu, Nebraska Oil and Gas Conservation Commission; Scott Kell, Ohio 
Dept. of Natural Resources; Paul Jehn, Ground Water Protection Council; David 
Lowther, Coordinate Solutions Inc.; and Deborah Gillespie, Virtual Engineering 
Solutions Inc. 

SPE 
106794 

Reducing Incidents in Marine Personnel Transfer 
Philip A. Strong, Refl ex Marine Ltd 

SPE 
106798 

Enhanced Thermal Desorption Process Can Extend Life of Base Oil 
and Reduce Energy Costs 
Cindy C. Fang, Chevron Oronite, and Simon Seaton and William Shumway, 
Halliburton 

SPE 
106799 

Comparison of Stabilised/Solidifi ed Mixes of Model Drill Cuttings 
Based on the North Sea and Red Sea Areas 
M.S. Al-Ansary and A. Al-Tabbaa, Cambridge U. 

SPE 
106800 

Focused Oilfi eld-Specifi c Training Reduces Accident Costs by Over 
10 Times 
George Chedsey, Center for Transportation Safety, and Donald Kaminski and Jeff 
Kaufmann, BJ Services Co. U.S.A. 

SPE 
106802 

Barium Sulfate: A Protocol for Determining Higher Site-Specifi c 
Barium Cleanup Levels 
Jim McGinty, Halliburton; Thomas E. McHugh, D.A.B.T.; and Elaine A. Higgins, 
Groundwater Services Inc. 

SPE 
106803 

Mapping and Monitoring the Petroscape in Venezuela’s Heavy-Oil 
Belt With Landsat and CBERS Satellite Images 
Chris W. Baynard, U. of Florida 

SPE 
106810 

Environmental Management in Engineering and Projects 
Jesper Dahl Frederiksen, Maersk Contractors, Denmark 

SPE 
106812 

Maintaining Observer Skills Through an Effective Coaching Structure
Paula Whitney and Harold Christian Schafer, Halliburton 

SPE 
106813 

Making Personal Responsibility for Safety Work to Create Change 
Kenneth A. Lang, Derek Allan, and Tracey Adam, Baker Hughes Inteq, and 
Vanessa Chew, Live Wire Productions 

SPE 
106814 

Predicted Impacts From Offshore Produced-Water Discharges on 
Hypoxia in the Gulf of Mexico 
Victor J. Bierman Jr. and Scott C. Hinz, Limno-Tech Inc.; Dubravko Justić, 
Louisiana State U.; Don Scavia U. of Michigan; John A. Veil, Arognne Natl. 
Laboratory; Kent Satterlee III, Shell E&P Co.; Michael E. Parker,  ExxonMobil 
Production Co.; and Scott Wilson, U.S. Environmental Protection Agency 
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SPE 
106816 

The Development and Trial Use of Oil Exploration Drill-Cutting Waste 
as an Aggregate Replacement in Cold-Mix Asphalt 
Bob Allen, Aggregate Industries; Dennis Day and Stephen Armstrong, Nynas UK 
AB; Paul Page and Keith Murdoch, BP Exploration; and Ron Beardsley, Shetland 
Islands Council 

SPE 
106817 

Evaluation of the Potential for Gas and CO2 Leakage Along Wellbores
Theresa L. Watson, T.L. Watson & Assocs. Inc., Calgary, and Stefan Bachu, 
Alberta Energy and Utilities Board 

SPE 
106819 

Contingency Planning Considerations for E&P Operations Near 
Mexican Territorial Waters 
David R. Pertuz, Det Norske Veritas U.S.A. Inc. 

SPE 
106820 

Continuous Ion Exchange for Wyoming CBM Produced-Water Purifi 
cation: Proven Experience 
R.S. Dennis, Severn Trent Services Inc. 

SPE 
106822 

Working Hard To Work Hard Safely 
Nicolle Mode and George A. Conway, Natl. Inst. for Occupational Safety and Health

SPE 
106825 

Implementation of a Management System Execution Framework To 
Establish a Culture of Accountability and Improved Safety 
Performance 
Michael F. Cadigan, Premium Drilling Inc., and Joe Stough, Syntex Management 
Systems Inc. 

SPE 
106827 

OGP Land Transport Safety Recommended Practice: An Industry 
Standard for Land Transport Safety 
Derek Tate, Schlumberger 

SPE 
106829 

Treatment of Hydrocarbon-Based Drilling Waste Using Supercritical 
Carbon Dioxide 
C.G. Street, C. Tesche, and S.E. Guigard, U. of Alberta 

SPE 
106842 

Adapting International SE Management Systems for Use in the Gulf of 
Mexico 
Rebecca Day and Nathaniel J. Teti, Sutherland Asbill & Brennan LLP, and Caroline 
J. Deetjen, DNV Energy 

SPE 
106912 

Using PDA Technology for Health, Environmental, and Safety 
Process Improvement 
D.D. Dudics, W.P. O’Toole, and M. Schmillen, THUMS Long Beach Co. 

SPE 
106913 

An Innovative Utilization of Drilling Wastes as Building Materials 
Ta-Lin Chen, Natl. Cheng Kung U.; Sunlong Lin, Chinese Petroleum Corp.; and 
Zsay-Shin Lin, SPE, Natl. Cheng Kung U. 

SPE 
106915 

Road Map to Establishing Effective Shared Environmental 
Governance 
S.A. Haider, K.M. Al-Khamees, and A. Zaher, Kuwait Oil Co., and S. Al-Yakoob, 
The Knowledge Management Center 

SPE 
106977 

Environmental Management System Developments by the E&P 
Industry 
Susan T. Rost, Environmental Management Strategy, and Aston A. Hinds, 
Halliburton Co. 
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