Minutes of the Workshops and Steering Committee Meeting

September 4 - 6, 2000
Rijswijk, The Netherlands

Monday September 4, 2000

Paul van den Hoek welcomed all attendees and outlined logistical issues. 

Workshop Attendees:

Ahmed Abou-Sayed, Advantek International

Idar Svorstol, Norsk-Hydro


Doug Ashford, PanCanadian Petroleum

Tony Settari, Taurus


Marco Brignoli, ENI

John Shaw, Statoil


Jean-Louis Detienne, Total Fina Elf

Alastair Simpson, Triangle


Trond Jensen, Phillips Petroleum Company

Gerald Sommerauer, SIEP


John McLennan, TerraTek

Paul van den Hoek, SIEP


Kitt Ravnkilde, Maersk




There was a brief discussion of the goals and the expectations of the meeting. It was established that Tasks 2, 3 and 4 would be focal points and abbreviated updates would be provided on the other tasks. Particularly for Tasks 2 and 4 (Matrix Injection and Stimulation/Mitigation) which are now being led by Advantek, the interest was to ensure that the work program and the final products were adequately defined and in progress. There was concern that the allotted time for the Economics presentation was excessive although it was agreed that the proposal for the economics effort should be put forth, considered, and ideally, endorsed.

Paul van den Hoek indicated that he still felt that more deliverables needed to come out from all of the previous workshops.

At this point, Ahmed Abou-Sayed began presentations on Task 2, starting with an overview of what has been completed by Heriot-Watt University. Figure 1 is a list of some of the accomplishments of Heriot-Watt University. The presentation is available. The initial focus of the discussion was on the formation damage mechanisms, starting with a review of formation damage models and the associated restrictions of numerous input parameters (methodology for overcoming this by looking at bulk quantities was presented later by Ahmed).

The conclusion was that these none of the models realistically describes the injection process. Existing formation damage models cannot be practically used.
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Figure 1.
Products from Heriot-Watt University

(from Ahmed Abou-Sayed's Summary Presentation).

The PEA-23 correlation is a starting point. The premises of the PEA-23 model were introduced - it was developed for fracturing, lacks the time factor, etc. 

As shown in Figure 1, Ahmed listed the reports/tools that were provided. Ahmed gave credit to Heriot-Watt for starting with a large body of information and effectively archiving it. That the upcoming focus would be to derive conclusions and recommendations from the information that had been consolidated.

Jean-Louis Detienne emphasized that looking at the micromechanics of the processes was not the focus of this program. "Don't do a micromechanics review."

The posture presented to Ahmed, with some examples, was that it would be appropriate to look at the bulk quantities and parameters that were readily available. This would add a level of practicality (for example, volumes, OIW, solids, etc., without specific consideration of the parameters that are more difficult to acquire that are used in some of the micromechanically-based models). It was argued that on a routine operational basis, for example, it would be possible to readily get "constituents" but less easy to acquire specific quantities of additives, etc.

Discussion returned to the PEA-23 correlation (looking at it from a general point of view, recognizing that it was developed for fracturing regimes). John Shaw brought out that the PEA-23 correlation was used elsewhere and wondered whether it was appropriate. John indicated that he had one case where it had worked well. 

Paul van den Hoek reminded everyone of the utility of using the half-life concept because it is already non-dimensionalizing the data.

Ahmed indicated that the proposed approach considered momentum-type behavior during injection.

It was also suggested that another approach would be to use one of the existing models. After considerable discussion of the limitations of available matrix models, it was discerned that the University of Texas Model (WID) might be the only available model worth evaluating. Ahmed's summary on the Heriot-Watt efforts on injectivity models is available.

Jean-Louis Detienne indicated that he was anxious to see from processed data in all Tasks if the PEA-23 correlation works in other fields than Prudhoe Bay and in non-fractured formations. He believes that there are other parameters that are not taken into account. Jean-Louis is anxious to know what these parameters are and look at what the main variables are.

John Shaw cautioned people about mixing matrix situations with fractured situations. John reiterated that the PEA-23 correlation is incorporated into a spreadsheet developed by Laurence Murray and that this spreadsheet is available to the contractors. Use it for the various field cases. 

Re-release the BP spreadsheet. Use the spreadsheet before re-releasing. 

John Shaw says that he agrees with Ahmed Abou-Sayed and the correlations should avoid too much detail - scale was given as an example. If you are looking after corrosion, bottomhole quality should still be good. Just look at bulk quantities.

Trond Jensen argued that parameters of concern in a reasonable matrix model should include suspended solids as well as size. He would like to look at the "performance" of published models with field cases. Heriot-Watt has apparently not gone through exercise of fitting the field data. They have not gone through the exercise of using these models - rather than using curve fitting. 

In most cases there is not a complete data set. Marco believes it is more realistic to use bulk properties and gross behavior than trying to invoke detailed physics. Trond agrees that there is merit to keeping it simple. He believes that you are better off with a phenomenological approach rather than a micromechanical approach.

WID models may be the only realistic models to look at. Ahmed believes that it is. The Shell models are not available for public release. WID is only for solids at the moment (per Jean-Louis Detienne).

Jean-Louis Detienne argued that evaluation of field cases is important but as Paul van den Hoek stated that it is very important to have a simple description of the models - clearly summarized. Write a summary document.

The Action Items for this part of Task 2 - Matrix Injection Models and Phenomena - included:

1. Summarize models. 

2. Test data with WID. 

3. Summarize the pros and cons of available models. 

4. Develop correlations from the available data apart from using the models. Evaluate the existing data.

Continued discussion focused on the influence of oil-in-water. PEA-23 left no question that OIW was important. Maersk data and Statoil data do not support this. Is this due to size effects, or what are the situations where the OIW is important? When does oil-in-water have an effect? Jean-Louis Detienne stressed again that he would like to know what the main parameters are. Trond Jensen suggested that there can be different mechanisms impacting the influence of the oil present in the injected water - for example schmoo might cause different changes in injectivity in comparison to changes in relative permeability that may be more relevant for other situations.

Continuing with his update on what Heriot-Watt University had provided, Ahmed Abou-Sayed indicated that a friction calculation module had been developed in spreadsheet form and indicated that one of his group's effort would be to improve the user interface and broaden the applicability of the tool. Ahmed summarized the characteristics of a tool starting from the Heriot-Watt spreadsheet that could be used for design. It would incorporate the friction calculations and point to current best practices, including completions. This presentation summarized some of the potential completion options in soft formations - the purpose being to show that the Tool would suggest potential completion possibilities (refer to Figure 2, for example). Ahmed acknowledged that what he has proposed is ambitious. Jean-Louis Detienne pointed out that diagnostic criteria have to be included. Ahmed indicates that this will be performed plus expected performance criteria and provide methods for discriminating where the damage might be occurring. Proposed is a tool that will look at performance, evaluate diagnostic criteria and suggest expected performance. This would be an integrated effort with Task 4 - Stimulation and Mitigation.
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Figure 2.
Some of the possible completion options that might be considered for various scenarios in completing in soft formations. Note that the tool integrates matrix and fracturing Tasks.

Heriot-Watt has summarized using Hall plots - methods, advantages, limitations, etc. and had developed an injectivity alert system that was designed to provide more immediate notification of when problems were being encountered with injectivity. Ahmed Abou-Sayed and Quan Guo have been looking at additional methods for processing injectivity data, specifically looking at trailing averages over different time periods and looking for deviations from average behavior. Various examples, using available field data, were presented. Advantek demonstrated that if you are looking at a trend and that your injectivity is far away from the average, something must have happened. One of the "startling" aspects of various data sets evaluated (included data sets presented by others later in the Workshops) was a negative slope on the injectivity plots. At least in one case, the Elf 3 data, the change in slope was large enough that erroneous friction pressure calculations can not be taken as the cause of the negative slope.

Jean-Louis Detienne asked if the bottomhole pressure was in reality decreasing as shown and that maybe friction pressure calculations could explain part of the observed behavior. Ahmed Abou-Sayed indicated that in processing the field data they are trying to make more quantitative assessments. Ahmed indicates that preliminary evaluation supports the premise that mitigation is preferable to stimulation and that one of the objectives of Task 2 is to determine when it is most appropriate to restimulate. Paul van den Hoek believes that it is important to continue this exercise (valuable to use the trailing average evaluation). Ahmed emphasized that trends are evident and that this is not a random walk analysis.

Kitt Ravnkilde asked about measuring THP pressure only. Kitt would like a tool that uses THP only. How can you take into account if the effects are just happening in the wellbore? Maersk's experience is that most of their difficulties have been due to tubing problems. 

Tony Settari supported the methodology being adopted by Advantek. Tony indicated the importance of comparison with a theoretical injectivity index. On the next day, Tony would outline some of the mistakes that are blindly made in calculating an injectivity index, particularly for fractured situations.

Ahmed concluded by providing an audit of the available field data, as compiled by Heriot-Watt University. This presentation is available.

After Ahmed's presentation, John McLennan presented an independent appraisal of matrix data that had been stimulated by information provided by Chevron. Although Chevron have developed physically-based methodologies for forecasting upcoming performance on the basis of coreflooding, an important contribution is also the philosophy that so many assumptions are required that lumping parameters together is an appropriate consideration. This is completely in line with Ahmed Abou-Sayed's presentation of evaluating bulk parameters. Following further from the concepts outlined in the Chevron methodology, John showed a two-parameter lumped model that captured some of the features of the GOM data presented in Wennberg's Ph.D. thesis. All of this supported the possibility of successful application of Advantek's approach of considering a limited number of bulk parameters and using the available data to develop phenomenological predictions for matrix well performance. John also showed data from Phillips and Kerr McGee. The driving parameter in the changing Phillips' injectivity seems to be largely changes in reservoir pressure.

A draft document, summarizing Chevron's approach is available for review and critique.

After lunch, John Shaw presented a collection of interpreted Statoil data. In summary, some of the Critical Issues pointed out by John were:

1. John suggested that friction pressure calculations were a big issue. 

2. Pre-cooling water was not appropriate. 

3. Much of the data, including PLT were inadequate. Accurate bottomhole calculations were important. John argued that for the cases that he was showing that changes in reservoir pressure were the most important aspect of changing performance. 

4. In the cases presented, John saw no correlation to OIW. For example, John showed a fractured well where there was no substantial effect of oil and water. The influence of oil-in-water stands out as an unknown in some of the fields being evaluated throughout the JIP. 

5. In Yme, when there is poor water quality, the pressure is below fracture gradient. Is there is a cause-effect relationship. John speculates that operational issues because of failure of the coolers led to sending out more oil. Trond asked if there is any indication of skin buildup and John said no. 

6. John believes that looking at the Hall plots gives a fair indication of what is going on - at least early on. John argued that by taking the cumulative deviation from the slope on the Hall plot is very diagnostic. This contrasts, to a certain extent, with the opinions offered by Ahmed that standard interpretation of Hall plot. 

7. Although there is some doubt about oil-in-water, some data, notably Yme, supports the impact of water quality does in fact have an effect. This case works with PEA-23. However, the PEA-23 correlation is not adequate for Statfjord. 

8. In regard to Item 7, John Shaw has used the spreadsheet developed by Laurence Murray, which incorporates the PEA-23 relationships and correlations for viscosity and density. One of the difficulties in using the spreadsheet is that it requires an experience factor for inputting friction pressure drop along the length of a created fracture. 

9. Spreadsheet - account for friction coefficient. The spreadsheet is available. 

10. SEND OUT THE BP SPREADSHEET. 

After John Shaw's presentation, Alastair Simpson showed the Surface Systems Tool. This ongoing development is a result of agreements at the Stavanger Meeting that, as part of Task 4, but with application to all Tasks, there is a Best Practices document for Surface Systems. Alastair has compiled the relevant data and put it into a package for comment. Best Practices are being written from the compiled information. A draft version of the Surface Systems Guidelines package is available. The version shown here shows structure. Data are not included in the version in these minutes (in the interest of file size) but this will be included for download from the web site in the near future. This work is in progress. Please provide feedback to Alastair. In this version, there is only information attached to the Data Arrow. As the Best Practices are written, they will be sent out for review. Alastair acknowledged that the bulk of the review process will fall on himself and other contractors and that there would be too much for Sponsors to likely review in detail. It was stressed that the Best Practices should be kept at a high level (meaning that they are concise and focused). It was suggested that where possible performance metrics for equipment should be included (i.e., hydrocyclones can have xxxx performance specifications under yyyyy conditions).

Tuesday September 5, 2000

The day started off with Tony Settari giving an update on what V.I.P.S. has been carrying out. There was grave concern over the fact that there were still difficulties in the V.I.P.S. modeling not representing thermally changing injection fluid properties and a concern about them spending additional money.

Ahmed Abou-Sayed strongly cautioned Sponsors about the fact that VISAGE does not have a fundamental fracturing model and that there are mass balance difficulties. There is more discussion of this and a resolution later in the meeting.

Tony Settari provided a review of Task 3 (Soft Formations). The work completed since the June meeting in Edinburgh includes:

1. Data has been added to the existing field data on soft formations. 

2. A general methodology of analyzing the data has been set up and this has been posted on the website. 

3. Analysis of 3 data sets. 

4. Review of modeling tools has been completed and distributed for comment. Any redundancy with similar reviews in Task 1 will be resolved. 

5. A spreadsheet analysis of injector performance, in terms of permeability damage or skin, has been constructed and applied to the analyzed data sets. 

6. A spreadsheet tool is now available for calculating poro- and thermoelastic stresses. Tony will make this available shortly. 

7. Tony has summarized the critical issues and pitfalls of injectivity index calculation (presentation is provided below). 

Tony then summarized the work that is in progress. This includes:

1. Analysis of two additional data sets (Kerr-McGee, Phillips). 

2. Simple method of representing damage in matrix injection developed (applied to Elf and Shell data). 

3. Review of injectivity of completions. 

4. Investigation of completion skin of perforated completions, and, 

5. New explanation of apparent injectivity loss in fracture injection. 

Tony summarized what data are available. What data are available? Tony showed the posted list of available field data and observed that:

1. Electronic data not available for most of the BP data sets. An action item was to contact Laurence Murray and to see about updating the BP data. 

2. Marathon West Brae needs to be added. 

3. Is there any missing data? 

4. Maureen Phillips data are available. 

Jean-Louis asked "Does the PEA-23 correlation work on soft formations?" Tony indicated that this needs to be investigated.

Tony summarized his review of modeling tools which encompasses the requirements for soft sands modeling and summarizes the capabilities of existing models (refer to Figure 3). As can be seen, there is currently no all-encompassing model.
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Figure 3.
Summary of the capabilities of models for modeling of injection into soft formations. Green (with X) indicates full capability. Yellow (with x) indicates partial capability. White indicates approximations are made and pink indicates no capability.

Tony then summarized calculation procedures that are available for calculating skin or pressure drop that is associated with completions - covering most of the completion methods that are outlined in the Soft Formations Completions Worksheet. He pointed to some of the less appreciated aspects (for example, turbulence in gravel packed or perforated completions). Figures 4 through 6 are examples of the importance of the completions skin.
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Figure 4.
From the standard perforation literature, this figure indicates the influence of turbulence in a perforation if flow is turbulent and also highlights the theoretical influence of perforation length. Note that there is dispute over the relative importance of length, as is emphasized by the advocating of KISS charges by some parties. In fact insensitivity to length is supported by Tony Settari's other presentation on perforation effects.
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Figure 5. This figure demonstrates that the effective perforation length in a gravel pack can be impacted significantly by the gravel and formation permeability and the dimensions of the perforation. Notice particularly what happens to the effective perforation length as progressive plugging reduces the gravel permeability!
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Figure 6.
This figure emphasizes that turbulence should not be dismissed when calculating reduction in injectivity. These numbers go down by an order of magnitude for a horizontal well because of convergence!
The results of the data analysis highlight the importance of evaluating all factors causing a reduction in injectivity - including progressive or initial damage to the completion itself – the effect is cumulative!

The data and considerations for turbulent pressure drop and injectivity reduction in various completions are in a document that will be released to the JIP in the next month. Ultimately, there will be a toolkit for estimating skin in perforated completions with perforation collapse or fill up and turbulent effects. Jean-Louis asked if this toolkit will include gravel packs. Tony indicated yes.

Upcoming Deliverables for the task on soft formations were delineated as:

1. Complete trend analysis of additional data sets (Kerr-McGee, Phillips, BP, Norsk Hydro), 

2. Understanding different signatures of the data in fracture injection when the WHP is operator limited, 

3. Provide a toolkit for estimating skin in perforated completions with perforation collapse or fill-up, and turbulent effects, and, 

4. Demonstration of the effect of different modes of reservoir deformation on the process via modeling (worked as part of Task 6 - Horizontal Injector Wells). 

After this summary, Tony presented on some of the misconceptions in calculating injectivity indices. Although the concept is simple, everyone should read this presentation and recognize that after fracturing has occurred, it is important to calculate the injectivity index as a tangent slope to the pressure-rate curve rather than as a secant slope. The conclusions of the presentation were as follows.

1. Conventional calculations should not be used in the fracturing mode (they result in underestimates of the injectivity index and they are rate dependent). 

2. Proper determination requires an independent analysis of the slope and intercept in P vs. Q plot - i.e., matrix and fracture injection need to be treated separately 

3. Serious problems can result if a conventional injectivity index is used to develop trends and correlations (e.g., II as a function of water quality and k …) 

Following on from this discussion, Ahmed Abou-Sayed suggested that PEA-23 needs to be revisited and that the curves may need to be shifted parallel to each other rather than have a change in slope. To clarify this, recall the original PEA-23 relationships.

"The produced water quality-injectivity correlation determined as part of the original PEA-23 prgogramme used data from several fields, and from Prudhoe Bay in particular, to estimate the relative reduction in injectivity a produced water re-injection (PWRI) well would experience when subject to injection of water with a given suspended solids (TSS) and oil-in-water (OIW) content, taking the injectivity on clean produced water as a reference:
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It is important to note that these injection losses are in excess of the typical 30-40% injection loss which can be experienced owing to the thermal stress increases which occur when converting a well from seawater (SW) to PWRI. If produced water (PW) was cooled to SW temperature prior to injection, these results indicate the total losses which may be expected due to water quality effects."

The PEA-23 investigators eliminated transient effects in their considerations and normalized data to clean water performance. Injectivity was defined in a manner consistent with what Tony Settari has emphasized. "Injectivity in this case is defined as the inverse of the gradient of the pressure-rate plot (bpd/psi) above fracture pressure, as indicated in Figure 7."

Also bear in mind that Murray et al.1 presented an updated relationship that accounted for the injection zone permeability - and this should be used in preference to the foregoing relationship. The appropriate equation is:
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where:

kavg ~22 md,
k is the average injection zone permeability (md),
TSS is the total suspended solids level (mg/l), and,
OIW the oil-in-water content (mg/l).

Preliminary evaluations by Advantek would indicate flatter slopes (refer, for example to Figure 8). In reality, there may be only semantic differences in the behavior based on the definitions applied (i.e., PEA-23 prescribes initial clean water injection). Regardless, everyone was advised to keep an open mind and let the data do the talking. Ahmed was tasked to discuss this in greater detail with Laurence Murray.
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Figure 7.
Schematic behavior as proposed in PEA-23 methodology.
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Figure 8.
Schematic behavior as proposed by Advantek.

Figure 9 demonstrates another important observation made by Tony Settari and originally suggested by Jean-Louis Detienne. "A good diagnostic of fractured behavior is horizontal movement (backwards and forwards) on the pressure-time plots."
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Figure 9.
One example of sub-horizontal translation of (p,q) data as injection rate fluctuates above fracturing pressure.

Tony Settari concluded by presenting details from three field cases that have been evaluated comprehensively (Elf 3 Well 1 + 2, Statoil Heidrun B3H, and, Marathon West Brae). In all cases, there are certain pertinent observations.

1. All data sets show significant reduction of injectivity compared to theoretical. The skin was substantially above what would be anticipated even for the most extreme completion damage. 

2. Perm reduction and skin plots help visualize the problem 

3. Each case must be processed very carefully, assembly line approach will give misleading results 

4. Simple damage model looks promising, can incorporate dynamic changes (p(t), stimulations, …). 

This concluded the presentations on Soft Formations. Ahmed Abou-Sayed proceeded with examples illustrating the accomplishments of Heriot-Watt University and Advantek's proposed program for Task 4 - Stimulation and Mitigation. This presentation is available. Much of the presentation is intermeshed with some of the earlier matrix presentations. The objectives that Advantek is seeking to accomplish are:

1. Flow chart for Best Practices. 

2. Formalize formation damage identification. 

3. Summarize what sort of remedial action can be taken and when. Where there are gaps in PWRI experience, general information from service companies. 

After Ahmed's presentation, John McLennan revisited the NAM-1 case that had been brought up in Edinburgh in June. This presentation is available. Figure 10 illustrates the basics of the presentation. First, it would seem like this was a fractured injector and the fracture pressure was lower than the 0.7 psi/ft that had originally been assumed. Secondly, removal of schmoo from the tubing and perforations (after the green triangles) led to improved injectivity. Progressive plugging appeared to move the injection pressure slightly higher but parallel to the previous trends (supporting the Advantek assertion of parallel behavior). The other observation of important was the fact that the injection pressure was nominally constant regardless of the injection rate (as observed in other wells presented at this Workshop). There in fact was a slight negative trend. This could either be due to inaccuracies in friction calculations or a real physical behavior.

Discussion returned to one of the proposed Advantek products for Task 4 (integrated with Task 2). This is a toolkit delineating when a treatment is required. One component of this would be an economics evaluation. The economics module would not be limited to stimulation.

John Shaw stated that if you must identify what the problem is before taking action. Ahmed indicated that this was a component of the toolkit. First you need to identify the problem. After assessing the relative performance and identifying the cause of poor performance you would be guided on the possible stimulations that could be carried out. Mitigation would be a component - carried out in conjunction with efforts in Task 5 on Layered Formations. The toolkit will also include industry standard performance metrics (typically how successful are certain types of treatments).
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Figure 10.
Variation of calculated sandface pressure with injection rate for well NAM-1.

Ahmed committed to look at sponsor data while developing the toolkit. There is a comprehensive set of Maersk data. Paul van den Hoek emphasized the value of an economics model for determining how often to do stimulation because it is difficult to tell the value of the treatment otherwise.

Although it sounds trivial, the observations from the available data seem to support the observation that "The best stimulation is mitigation."

The longer you wait during the decline, the less effective the stimulation and the shorter time that it will last.

Jean-Louis Detienne had questions on the efficiency of propped fractures. Ahmed discussed the potential for using wedge fracturing. There was also discussion of well testing of injectors. Advantek has been evaluating the literature that has been specifically written for testing injectors. One observation was that:

Well testing of producers gives the response all the way to the radius of investigation. For injectors, you only discern characteristics for the radius that the fluid has penetrated.

At this point, John McLennan provided a summary of the status of Task 1, on Monitoring and Task 5 on Layered Formations. This presentation is available. Relevant information is in the presentations. Two important aspects are as follows.

1. The primary effort on Task 1 now is developing an appropriate Best Practices presentation. An example of the envisioned Best Practices (in preparation) is provided. Various changes are already envisioned and additional feedback is requested. Some of the changes include improved navigation (this is essential) and breaking it up into "tutorial" type presentations that provide background (much of what exists now is more tutorial) as well as concise and focused Best Practices. As the Best Practices develop, they will be distributed to Sponsors in one of two ways. There will be a button added to the web page and they will be distributed on CD. With the CD they can be most easily loaded on company Intranets. Various links need to be fixed and some coding changed so that it will be functional in Netscape as well as in Internet Explorer. John Shaw will be providing Heidrun data for a performance prediction. 

2. In regard to Task 5, one of the follow up items from the Layered Formations Workshop in Denver, earlier this year, was to circulate a survey to evaluate practices that various companies would adopt for mitigation. This survey has been prepared and was distributed. It is also available here. The survey implicitly tried to summarize some of the methods that are available for mitigation and the importance of profile control. It is recognized that it would be a great deal of effort to fill out this survey. Any comments whatsoever would be appreciated. 

3. Also, in terms of Layered Formations, Norsk Hydro will be providing Snorre data. 

Alastair Simpson also discussed the Field Validation Task (Task 8). Alastair has been summarizing ongoing field activities and this is available on the web site. Some additional cases were delineated during the Workshop. Jean-Louis Detienne emphasized that one of the issues that TEF is most interested in for this Task is Guidelines on When and How to Conduct a Pilot Program.

John McLennan also provided an update on the Soft Formations' Completions Worksheet. Various versions have been released and changes are ongoing. In the next week (plus or minus) the Help Section for this Worksheet will be completed and linked to the Worksheet. A prototype of the Help routine is available. Additional information is being added to finalize this.

Wednesday September 6, 2000

John McLennan recapped the discussions for all Tasks. This recap is available. This includes the Database (Task 7). The presentation is reasonably self-explanatory.

Ahmed Abou-Sayed presented the proposed effort on the economics module. There was very little consensus on the requirements and the extent of the program. Sponsor interest varied from receiving an actual tool to benchmarking costs, to merely having a proposed list of cost elements. Discussion lasted for a couple of hours, at the end of which, Sponsors indicated that Advantek was to allocate not more than 1.0 man-months to this in the upcoming quarter and report on progress at the next Steering Committee. 

Ahmed's presentation on the economics module is available.  The results of the presentation and the ensuing discussion are as follows.

1.
Advantek would rebuild the two spreadsheets that had been provided by Paul van den Hoek (one OPEX spreadsheet and one Economics Spreadsheet.

2.Advantek would start filling these with already available cost data.

It was judged that this would provide a tangible result that could be shown to the Sponsors in December.

Some of the essentials of the discussion are:

1. People have a general concern that the Economics Task may become a "beast" that blows up both in terms of costs and in terms of time.

2. The initial idea, as agreed upon in Edinburgh, was that Advantek would already show initial 'tangible' results on the Economics project at the September meeting. Paul van den Hoek stressed that to "mitigate" these concerns, it is ESSENTIAL to show tangible results in the December meeting.

3. In communications following the meeting between Advantek and Paul van den Hoek it was agreed that Advantek would provide, under separate cover, an e-mail containing a fluid project plan for the economics task, including time schedule, milestones and associated costs; clearly stating what will be presented in December.  This plan would be reviewed before release by Paul van den Hoek and Laurence Murray.

4. Advantek has started collecting cost data for an Economic evaluation of PW Management options (from suppliers).

Tony Settari also summarized the interactions with V.I.P.S. The parties present indicated to Tony that he should not visit V.I.P.S. on his return trip because it was felt that the time that the JIP would be charged by V.I.P.S. would not be of value to the J.I.P. John McLennan would contact Bob Siegfried and explain the situation where Sponsors have not seen satisfactory progress in this area and that further expenditures by V.I.P.S. should be terminated unless explicitly instructed by the Sponsors. Tony is instructed to briefly summarize the V.I.P.S. results - with an appropriate disclaimer on the front - and release the V.I.P.S. report, provide a brief outline of the model characteristics, a summation of the applications that the V.I.P.S.' packages can be used for and take it no farther than this. The effort on Task 6 needs to be clarified and focused (this is Horizontal Injectors) and needs to concentrate on methods rather than models. Tony will also consult with Laurence Murray on this issue. 

Jean Louis Detienne emphasized that one of the elements that his operational colleagues are most interested in was the methodology for conducting a PW Evaluation program.  Whether this fell under Task 1 (Monitoring) or Task 8 (Field Validation) was not an issue as long as guidelines were provided.  Another issue was that the Best Practices would be updated and mad available for download and/or a CD as new versions became available.

John McLennan is to contact Bob Siegfried to follow up on recovery of original reports, etc. from Heriot-Watt University, following appropriate protocols.

John McLennan distributed brochures that Bill Landrum (Conoco) had provided on the PWRI JIP being carried out at the University of Texas and indicated Bill's posture that some form of synergy may be possible between the two programs.

Sponsors met separately and provided the following Feedback to the Contractors.

1. Next Meeting: Be sure that there is a plenary session first - one day. Go into specific deliverables. Presentation of status, followed by Steering Committee Meeting. 

2. This would be followed by breakout sessions that deal with individual data sets and technical issues. 

3. Potentially, there would be a workshop on Horizontal Wells. Laurence Murray would be asked, as Mentor, to canvas people on what they have to present on horizontal wells. This Workshop would be for a maximum of one day - maybe less. 

4. Three and one-half days in total. The session would end Thursday at noon. 

5. Various Sponsors expressed the desirability of having a hard copy of the presentation available in advance (formatted two per page, double-sided).

6. Tentatively, the Meeting was scheduled for December 11 through 14 in Houston. Ahmed will sort out a specific location by contacting Sponsors who have facilities in Houston. Please respond to John McLennan, John Shaw and Laurence Murray if these dates are absolutely impossible. They were effectively the only possible times for the Sponsors and Contractors present at this Workshop. 

_1031558599.doc
[image: image1.wmf][image: image2.wmf]

Survey of models for PWRI soft formation injection modelling







 







X = adequate capability







 







x = partial capability







 







Model







 







3







-







D frac geometry







 







3







-







D 







stress/geomech







 







Reservoir flow 







simulator







 







Solids transport







 







BP BPOPE







 







X







 







x 







-







  only soln in frac 







plane







 







X







 







x 







-







 in fracture 







solution only







 







BP Spreadsheet







 







2







-







D only







 







analytical estimates







 







analytical







 







 







 







PEA 23







 







2







-







D only







 







analytical estimates







 







leak







-







off model







 







X 







 







CSIRO Flowmech







 







not dynamic







 







X 







 







x 







-







 single phase







 







 







 







Shell







 







X







 







 







 �







X







 







x 







-







 i







n fracture 







solution only







 







Arco WASTEFRAC







 







2







-







D only







 







 







 







leak







-







off model







 







x 







-







 in fracture 







solution only







 







Duke STRESSFRAC







 







x 







-







 pseudo 3







-







D







 







x 







-







 1







-







D 







approximations







 







x 







-







 1







-







D 







approximations







 







only frac tip 







plugging







 







V.I.P.S.







 







via joint dilation







 







X







 







X







 







 







 







Cornell FRANC2D/3D







 







X







 







X







 







x 







-







 single phase 







(PoreFranc only)







 







 







 







Duke GEOSIM







 







x 







-







 link to frac 







models







 







X







 







X







 







 







 







U. of Texas WID







 







 







 







 







 







x 







-







 1







-







D radial only







 







X







 







Sandia JAS3







 







 







 







X







 







import of external 







soln







 







 







 







TNO DIANA







 







via joint dilation







 







X







 







x 







-







 single phase or 







import







 







 







 







Marathon GOHFER







 







X







 







�x 







-







 only i







n frac plane







 







X







 







only on frac face 







via leakoff coef







 







Ithasca FLAC, UDEC







 







via joints







 







X







 







x 







-







 single phase or 







import







 







 







 







ENHANS 3







 







via bdy conditions







 







X







 







x 







-







 "homogenized" 







single phase







 







 







 







 







x-only soln in frac plane
















