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Abstract:
This case study focuses on a $380 million project involving the development of eight new offshore fields in Block 2 Angola, which became a success story despite facing major obstacles during early phases of the project. This study highlights how a multi-dimensional approach to managing risk and uncertainty, coupled with excellent cooperation with Partners and government, can lead to an economic success.
With the interruption of the Angolan peace process in 1992, Block 2 became directly affected during the construction phase of the project.  For a two year period and until the signing of the Lusaka Peace Accords in 1994, which re-established a cease-fire in Angola, mitigation of risk and uncertainty became the primary driver in completing this project. As a minority shareholder in Block 2, Texaco - Angola (Texaco Panama Inc.- Angola) as Operator needed to gain consensus among all its Partners and government for a revised development plan, taking into account some very divergent views of the risks facing the partnership. Ensuring the security of personnel, continuity of income, and maintaining sound project economics were required to gain the consensus needed to move ahead.  A complete re-design of the development concept ensued while in the construction phase.  The result was that this project was completed some 3 years later with acceptable economics.
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Figure 1.  Block 2, Angola.
Unconventional and innovative design, financial hedging and project management solutions will be highlighted to illustrate how this was accomplished.
Introduction:
Investing in $100+ million dollar oil and gas projects in developed countries is usually a highly refined process with the primary focus being on traditional and proven project management and control techniques. It is not uncommon for each successive major project to achieve new efficiencies in design, construction and the application of new technologies that break old barriers and result in very high investment efficiency. Most such projects also boast of “on-time” and “on-budget” completion.
This, however, is a case study of a $380 million project considered a major success that cannot make such claims.  In fact it was 2 1/2 years late.  Yes a success and yes, many barriers were broken, new techniques developed, precedents set and success formulas redefined.  How was it possible to interrupt development of eight offshore oil fields for over two years, after having spent over $100 million, completely re-engineer the conceptual development plan in the middle of the construction phase, and still make a reasonable return on investment?  This is not a trick question.  The answer has to be “break paradigms”! 
Perceptions are driven by one’s past experiences. These perceptions often limit one’s ability to think past problems that, by definition, are beyond one’s control and are traditionally “Force Majeure”.  What must be overcome are the limits on what is considered possible and what is considered controllable.
Traditionally, the Oil and Gas Industry has been about managing exploration and development uncertainties. Source, seal, structure, reservoir and occasional political uncertainties have been the major focus.  However, with the evolution of the new world political and economic order during and after the 1980’s, some new and complex uncertainties have emerged as the primary drivers of the industry.  For example, many developing countries with known and under-exploited hydrocarbon resource potential have recently opened their doors to outside investors. This has resulted in a shift in the mix in the areas of uncertainty that have been the main management concerns in the past. 
It is this shift in the nature and degree of uncertainty of the business that makes it necessary to break paradigms in order to be successful when unusual opportunities arise.
History:
In 1992, the Block 2 development project consisted of 11 conventional offshore platforms. This represented development of eight oil fields in relatively shallow water (60-140 feet).  All fields were to be interconnected by pipeline to an onshore facility for processing and subsequent export. The four-leg, 9-slot, wellhead platforms and an onshore, 3 phase, separation facility were designed with most fabrication already awarded to Angolan, European and USA Contractors.
Following contested elections in late 1992 and early 1993, the peace process in Angola was suspended.  Renewed conflict directly affected the Angolan fabrication sites. Conflicts adjacent to the Block 2 area of operation led to the evacuation of the onshore area, loss of the onshore warehouse and supply base, and the complete loss of the oil export terminal.
As a result, the existing development strategy being implemented was no longer viable, at a time when platforms were in various stages of construction, some wells were pre-drilled, and more than $100 million had been spent.  To complicate matters, there were no means of export, no means of offshore supply support, no means of processing new crude and complete stoppage of 60,000 BOPD of existing production.
Dealing with Crisis:
With the loss of onshore facilities, the first step was to assess and prioritize potential threats to Block 2 offshore operations.  Measures were taken to minimize Block 2 exposure and to address threats to the operation which included possible direct and indirect involvement of offshore facilities.
The next priority was to immediately reconfigure offshore production processing and arrange an alternate method of exporting crude.  This was accomplished within 3 weeks, albeit, meeting minimum specifications and under less than ideal conditions.
The investment program was then reviewed and it was concluded that the ongoing construction schedule should be completed.  This decision was taken due to the significant sunk investment already made and the marginal savings that could be achieved by stopping construction of half-built platforms.  The decision to complete fabrication was reasonably easy to agree on.  However, the next step was not so clear, nor so easy.  As with any crisis that injects numerous uncertainties and financial risk, it took stakeholder perseverance to obtain agreement and understanding, amongst the four different corporate nationalities/cultures that comprised the Block 2 partnership, on both the full scope of the challenge and the way forward...if there was one.
The challenge became:
-- “How to” design a new development scenario under the new uncertainty?
-- “How to” obtain agreement among internal and external stakeholders of the widely differing perceptions of the risks? 
Addressing the first challenge gave new meaning to flexibility and safety.  The starting point for the second challenge involved getting all stakeholders “on the same page”.  To do this required further defining the various risks and uncertainties. 
Defining the Problem and Strategy:
The first step was to set up new development criteria. Beyond the conventional uncertainties, e.g., source, seal, etc., significant new operational uncertainties arose which could potentially have had a major impact on overall system reliability. The new uncertainties involved areas such as offshore support capabilities (spare parts, fuel and food), income surety, new safety and environmental concerns (off-design processing, H2S gas, real-time production/tanker loading), marine support, facility access limitations, personnel and equipment insurance coverage, and of course, security concerns.
Quantification, or bracketing, of the risks was called for in order to determine if there were acceptable risk levels under different development scenarios.  This was derived from general qualitative assessments and rigorous methods such as HAZOP analysis. As a result of the risk quantification process, new risk drivers emerged: political-military, financial, personnel safety, insurance, environmental, marine security, operational, etc.  Sorting through this new set of risks led to the establishment of imperatives which governed design and operations.
A strategy of not only “staying in business” but “growing the business” requires an aggressive look at the risk profile by:
·  changing what you can;
·  controlling what you can’t change;
·  balancing “Risk/Reward” of what you cannot control;
· reducing uncertainty through better information sooner; and
·  leveraging revenue to offset the downside.
 The range of potential risks vary from those that must be fully mitigated, to those that can be partially mitigated to tolerable levels, or counter balanced by system flexibility or operational procedures. In this case, prerequisites for development were also identified and were based on ensuring the safety of personnel and the protection of capital investments
For this project, safety, security and system reliability, became main drivers. Flexibility to adapt to a changing environment and still continue production at the same level of safety that existed prior to the outbreak of hostilities was also a key strategic component.  Remote operation or shut-down capability for near-shore facilities provided operational flexibility and are good examples of improvement in the risk profile.  Also, establishment of operational support facilities, autonomous of onshore activities, became a risk reduction strategy in such an environment.  Modification of existing equipment, built for onshore, had to be incorporated into the plan if an accelerated restart of offshore production was to be achieved.  In this way, continued income and a return on investment could be ensured, the risk mitigated, and investment decisions made easier.
Cost became, to a certain degree, a secondary driver, counter to normal project management mentality. Cost and degradation of economics then became items to control rather than change. Designing a more costly but flexible system with a low risk profile, i.e. high certainty of pay-back, also required modified fiscal terms. A phased facility development with incremental capital investments reduced the financial risk profile and improved the investment efficiency and the rate of return significantly. This is because early pay-back from phased minimum facilities funded subsequent phases. This financial “boot-strapping” resulted in complete development with the minimum amount of investment being put at risk at any one time.  Hence, self-funding became an integral part of the strategy.
Decision Making: Creating a Common Vision
As with any crisis, some form of disorganization is the initial effect. Differing interpretations of events among all stakeholders must first be overcome before the way forward can be clearly seen. In this case, ongoing events and uncertainty left open the question of how future decisions could be made. Some very good techniques were developed over the past decade (mostly to support exploration) to assist in decision making under conditions of uncertainty. However, to agree on techniques, the stakeholders needed to have confidence that such techniques were valid under their set of values and constraints. In order to achieve this, the Operator undertook to conduct decision analysis training for the stakeholders by a 3rd party industry expert. The result was a common knowledge base of decision analysis techniques applicable to this particular environment for development decision making.
To gain a common vision of the future, sights were set on what the “ideal operation” should look like 10 years in the future (see Figure 2). This leap into the future, bridged the near-term period of uncertainty, and allowed all stakeholders to clearly see the ultimate goal. Detailed technical and economic studies of development facility options supported the ideal ten year picture.  A ten year period was selected as it represented a time period that stakeholders could agree went well beyond the existing uncertainties.  It also represented a period where all assets under appraisal would have matured and been developed.  The fully integrated plan focused on optimized ultimate recovery and provisions for flexible future facilities to address reservoir performance uncertainties and best-practice operations. Once this was agreed, the plan was reverse engineered to determine the present day requirements. Uncertainties among the various building block components of the plan had to be defined and backout provisions put in place throughout the course of the 10 year plan. With the out years clearly defined, near term events became dependent on conditional analysis. This reverse planning enabled the Partners to agree on the initial components and sequence of development.  It also showed that a self funding 10 year development could be achieved after the first year, when prudent optimizations to the plan are made.
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Figure 2. Attributes of the Ten Year Operations and Development Plan which allowed all stakeholders to look beyond short-term risk and uncertainties and share a common vision of the future.
In summary, the approach included:
·  agree on the “Ideal” future integrated operating system
·  look back from the future
·  optimize schedule 
·  leverage limited investment
This resulted in easier near-term decisions and a sound business plan.
Revised Development Plan:
The starting building blocks to the new development were the already fabricated and stored components of the old development plan. Some of these components were not designed for the new conditions, but were modified or used “as is” in slightly off-design conditions. This approach allowed an offshore processing platform to be fabricated from onshore plant components and installed in one year once acceptable conditions existed.  This facility was not the final development configuration as it represented the minimum investment to start primary production. Optimal development could only be known once reservoir performance was known. 
The schedule for the new development plan by necessity had no fixed start point as the start was a set of conditional decision trees that were site specific.  Areas of operation with common risk conditions were grouped together for the conditional analysis which allowed development phases to be established.  These conditions were established after rigorous analysis of the differing risks and uncertainties relevant to each area.  The overall duration was based on a critical path project network plan which included minimum durations with essentially no float.
The result was a plan which aggressively applied newer technology, such as extended reach and horizontal drilling and potential subsea completions.  This resulted in deleting three 9-slot well platforms and hence, optimized investment. Additionally, the plan aggressively leveraged investment and maintained flexibility by leasing rather than purchasing jack-up accommodations, floating storage offloading (FSO), and a floating warehouse.  It improved production profiles by replacing a number of vertical wells with more productive horizontal wells and utilizing early production from exploration and appraisal wells.  The latter will provide better reservoir information early thus improving on the normal reservoir risk aspects in the future.  This will also contribute to a more cost efficient facility design when that activity commences.
Downside Protection:
Even with all the improvements in investment efficiency through the optimization of facility planning and enhanced reservoir development techniques, the two year delay in the project (considering more than $100 million had been invested) left un-competitive economics.
In recognition of the need to maintain a competitive fiscal environment to attract international investors, the government has shown a willingness to discuss fiscal terms to ameliorate demonstrated hardship.  In this case, negotiations resulted in modified fiscal terms and agreement on alternative plans that had equivalent investment efficiencies to those in the original development plan. The resulting atmosphere encouraged aggressive development investment which had a risk profile commensurate with traditional oil and gas developments worldwide.
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Figure 3.  Schematic of the current configuration of platforms, pipelines and export facilities which were originally configured for onshore processing.  Eight new fields included Lombo North, Cavala, Calafate, Bagre, Estrela, Albacore, Savelha, and Chopa.
Results:
The first phase of the revised development project was given the go-ahead in February 1995 and the second phase kicked off two months later.  Ten new platforms were installed and processing capacity was expanded on existing platforms during late 1995 and early 1996 (see Figure 3).  First production from the new platforms was achieved on March 6, 1996.  A Block 2 milestone of 100,000 BOPD was achieved in May 1996.  The last three of the eight new fields will be put on production by end 1996 as drilling progresses.  During the first two major phases of this ten year plan, the operation also achieved exemplary environmental program performance and established all-time safety records.
Conclusion:
Recovery and success of a project subject to “force majeure” type events is possible by: 
1. breaking out of the generally accepted paradigms of what is possible and what is controllable;
2. applying an analytical approach to defining uncertainty and quantifying risk, to obtain a definition of risk drivers for that environment;
3. changing the risk drivers that can be changed, control those that can’t be changed, and balancing the risk/reward of those that can’t be controlled; and
4. gaining a common understanding of the plan of action and a common vision of the future by all stakeholders by looking beyond the near term period of uncertainty and reverse planning to today
Such a multi-dimensional approach to understanding, mitigating and controlling operational and business risk can not only assist in overcoming unforeseen events, but can help ensure that the added value expected is actually realized.
Acknowledgments:
We thank our secretary, Manascencia M. Jaime and Joseph N. Canga of our graphics department for their valuable assistance in preparation of this paper.  Additionally, thanks go out to Richard H. Fritz, Security Advisor, for his comments on this paper  and his professional security advice during the project.  We would also like to thank Alan W. Halsey, General Manager, for his essential leadership which resulted in the success of this project.  We would be remiss if we didn’t thank the personnel of Texaco Panama Inc. - Angola and our supporting engineering group, Offshore Engineering Department (formerly COE), for their dedication, perseverance, and innovation during the challenging period on which this paper is based.  Lastly, we thank Texaco for permission to publish this paper.

_1327582954

