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MEETING NOTES
THE WELL EXAMINERS' PERSPECTIVE ON PRODUCTION PHASE WELL INTEGRITY MANAGEMENT - JOHN KEARNS, NRG WELL EXAMINATION LTD
The Well Examination protocol was initially developed as a response to the North Sea Piper Alpha tragedy and regulation introduced in the 1990's (e.g. Safety Case, DCR). 
The well examination protocol that has been developed since has been shaped by the evolving industry standards and regulatory bodies such as API 14, Oil and Gas UK, NORSOK D-010, and ISO. Areas more recently being addressed in these standards include multiple well barrier requirements, MAASP criteria, well elevation monitoring, management of suspended and long term shut in wells, and life extension for aging wells. 
The Records Management element includes more emphasis on multiple anomalies in one well, component specific analysis, and the use of well integrity specialist software for managing well integrity related data, risk ranking, and reporting. 
Risk management has taken two approaches: 
One is an open ended process, more suitable for operators with a large wellstock and a dedicated well integrity staff. 
The other uses the FMEA process to define specific failure modes and effects and is more suited for smaller companies and less wellstock and no dedicated well integrity staff. 
The group was asked if any companies use the FMEA process, but no one indicated that they currently do this. The examiners have noted a skill gap in Engineers and Production Operators around well integrity principles and methods, such as annulus management. 
New international development such as Ireland and New Zealand are using well examiners, in addition to insurance companies and joint venture non-operating partners. The issue of well examiner competency was raised by a OpCo member, with one OpCo indicating that they have a competency framework in place to audit well examiner competency. One OpCo member noted that a consortium of operating companies including CoP, BP, Tullow, and Nexen are working  together to define well integrity skills and core competencies and specific job disciplines, and are developing software to manage this competency framework. 
A question was asked about methods to de-rate equipment due to wall thinning, and a 50% derating factor was mentioned as a typical approach, with de-rating up to 80% observed. An OpCo member noted that there is a lack of good well integrity erosion/corrosion models by which to determine de-rating factors.
Production Operator Training: The Human Factor in Better Well Integrity Surveillance - Cameron Laing, Laing Engineering & Training Services Limited

A training and skills gap has been observed for both seasoned (20-30 years’ experience) personnel, as well as younger workers that have never had any formal training on what is in the well and the basics of well integrity. 

One example stated was for ESP wells which had multiple collapsed tubing failures due to a lack of understanding and skills by Operators. This skill gap is exacerbated when there is no rig activity for years and therefore the production crews have no opportunity to observe the downhole equipment while on deck before being installed downhole. This is also the case for subsea wells where the wellhead and tree is not visible. 

A good practice based on Cameron’s experience is to have an external trainer deliver the basic well integrity introduction, followed by a Company Rep that delivers the more technical training content. A simulated well integrity exercise is also helpful to flesh out more of the details and get the students to apply what they have learned. 

Cameron’s observation is that the Prod Ops staff appreciates an introduction to well construction/integrity, and feel that they have been neglected or forgotten in this regard in the past. Conversely, the wells function/personnel have been ‘unloved’ by topsides since wells equipment is out of sight and out of mind by the operations personnel. Whether a younger or more mature and seasoned crew is more adept at managing well integrity is difficult to say, and based on situational factors. 

One OpCo rep stated that younger workers are more suited to the offshore working environment. Management has the key role in setting training expectations for the workforce. The OIM is certainly pivotal in this regard, but more senior Ops Management above the OIM level must also be engaged and active in setting and communicating expectations. POB pressure has resulted in a smaller Ops Tech workforce and support personnel. This smaller workforce has less available time to manage well integrity and ensure adequate fabric (e.g. tree/wellhead) maintenance. 

One OpCo rep noted the importance of focusing on annular pressures and SSSVs, instead of understanding general well equipment fundamentals such as what is a packer. Also, the best way to handle human factors issues may be to engineer it out of the system and thereby reduce the dependency on Operators. One approach in this regard is to automate annular pressure readings and deliver the data to the desktops at the office. 

In general, though, it is critical to teach and train offshore staff on the importance of accurate and timely data. For instance, the typical statement ‘bled annulus’ noted on a report by Ops personnel is not adequate to allow engineering personnel to assess and determine the next steps to manage well integrity. Also, utilizing the data to drive business decisions and improve results will demonstrate the value of the data to the Prod Ops. Conversely, a lack of application of data to improve business results may serve to demotivate the crew. 

A good practice noted by one OpCo was to establish dedicated wells crews for maintenance of well equipment (e.g. wellheads, trees, and SSSV) which results in more consistency in the results and improved performance. Having engineering and management personnel present in the field was also noted as a good practice to build relationships with, and provide challenge to the Op Techs on the quality of the data reported. Another good practice noted was to integrate a Well Services rep into the production crew, resulting in more awareness of well integrity issues and activities. The Well Services rep also provides coaching to the production crew on proper wellhead maintenance and other similar issues.

Global Wells Reliability Database - Simon Sparke, Tullow Oil


Tullow has taken a comprehensive approach to manage well integrity. One part of this initiative is rigorous well handovers (WHO), which are mandated and must be conducted face to face. WHO data has not been of very good quality, but upgrading the database and the collection of the data will result in improvements.  
WellView data is imported into SafeWells automatically through an import function that was created at low cost (a few thousand dollars). The intent is that SafeWells is the one package Prod Ops personnel can go to for critical information. Plans are to conduct an annual MAASP review every year. The goal of the global well reliability historic performance (failures) database is to assist Petroleum Engineers in managing well integrity. 
There are currently three databases in industry that provide well reliability historic performance (failures):

· WellMaster has been rebuilt and is now very good, providing MTBF data that can be accessed in five steps. 
· RFITS has also been redone and is much improved. RFITS supports PCP and ESP Forums that have specific failure codes for this type of equipment. It was noted that the ESP Forum collects very detailed data. One OpCo noted that they attended a recent PCP Forum in Houston. The membership cost for WellMaster and RIFTS is $40K/year for each database. 
· iQRA also is a very powerful industry database. Suppliers are not allowed access the historic databases since the operators believed that this would provide an unfair advantage to the larger suppliers. One common principle is that ISO 14224 can be used to define the import function to gather the data. 
Tullow reports data consistently to these databases on a monthly basis. One OpCo indicated they are using the data to guide equipment selection. One member commented that the Completion Reviews conducted by Rushmore lack OpCo buy-in. One OpCo noted that they are just starting to use the Rushmore benchmarking data. Some members indicated scepticism about the reliability database results (e.g. MTBF), since the specific equipment that is downhole may not be known. Without good underlying data, the reliability results are questionable. One issue noted is the delay in securing the breakdown data, which can average six months or more. A response to this was that this negates the value of applying the data to individual wells. Rather, it should be applied more broadly across well and equipment types.

Reducing and Managing Risk in Wells with Sustained Annulus Pressure - Coll Brodie, PTC


Several products offered by PTC were presented and discussed. One OpCo noted that for technology solutions like this, you must be able to preserve the ability to flow through the A and B annulus, and allow for both injection and bleed off. The related issue of monitoring annulus pressures on subsea wells was raised. For the B annulus, the value of pressure information was debated since typically no action can be taken based on the data. Another OpCo rep noted that this B annulus data does have value to determine if the annulus management strategy is working, as well as helpful for planning abandonments in the area. A quick survey indicated that all members had a shared aspiration to continuously monitor the A annulus pressures on new subsea wells (both producers and injectors). One OpCo rep noted that monitoring annulus pressures with pressure transmitters is very good, but the cost per well to install the equipment can be very high and cost prohibitive. This cost for a large Middle East land field development was noted as about 500K GBP per well, and was not implemented due to the cost.  

lucky dip SESSION

A quick-fire “what’s your opinion on…” session was conducted as described below. 

Q1 – Use of storm chokes as a replacement for SSSV. 

The group supported this practice for up to several wells on a typical production platform (with low to moderate FTP). More frequent testing was advised in this scenario.  

 
Q2 – Fabric maintenance for wellheads/trees. 
This was noted as an industry wide issue, with a lack of maintenance resulting in external corrosion of the equipment. One OpCo noted that they had a program in place to prep and recoat the equipment on a platform by platform basis to preserve it and prevent corrosion.  


Q3 – Electronic gauges for testing of SSSVs and trees. 
The precision of electronic gauges makes it more difficult to demonstrate that they are leak tight. Use of a physical dial type gauge is not as precise and can make demonstration of leak tight results more achievable. One OpCo rep responded that they manage this issue by setting an acceptable pressure decline rate on a percentage basis. He also noted that they don’t define SSSV as a barrier, since they are designed to have some leakage rate. 

Q4 – Operating at >80% of MAASP. 
An OpCo rep asked the group about operating above 80%, and was considering operating at 90% of MAASP.  One other North Sea OpCo rep indicated that they are doing this, but this position was in the minority for the group, which typically adhere to the 80% rule.
   
Q5 – Tree valves as barriers. For impaired tree valves on producers, do you continue to flow, shut in the well, or fix the valves? 
As a generalisation, the group endorsed conducting a risk assessment, and then typically continuing to flow the well. A related issue was whether individual tree valves or the tree as a whole is considered a well barrier. The majority of the group endorsed treating each individual valve as a barrier. 

Q6 – NORSOK D-010 implementation and conformance. The question raised was how much do OpCos conform to every requirement of D-010? 
The response by the majority was that the principles are honored, but typically there are some requirements that an OpCo chooses not to conform to. 
One OpCo indicated that they used about 95% of D-010 to develop an internal standard that is mandatory for operations to conform to. A comment was also made that the recent revision to D-010 was very good. 

Q7 – Gas Lift valves as a well barrier. 
An API spec is being drafted on gas lift equipment which has very rigorous requirements on leakage rates. The question was asked how this “tight spec” gas lift valve requirement compares to legacy requirements and the impact on operations. 
One OpCo rep with a large onshore field indicated that state regulations do not allow any tubing by annulus communication in production wells. This requires that any gas lift valve leakage is identified and addressed. Drawdown tests and wireline (if needed) are used to diagnose and address issues, in addition to a number of other methods. They also keep up with maintenance requirements. Testing of gas lift valves is triggered when spiking is identified from trend plots. 
One OpCo rep indicated that for an offshore field, gas lift valves were installed as a barrier, but they can’t be recertified. 
One ServCo noted that gas lift is an evolving area for barrier repairs/management. He also noted that Rushmore data indicates that OpCos are moving away from annular safety valves.
Science and Practice of Metal to Metal Sealing - Derek Park, Plexus Ocean Systems

Plexus provides an engineered solution for improved metal to metal sealing on wellheads. This addresses a recognized issue in the industry - mediocre wellhead seal performance and leakage. Casing seals are able to meet a much higher leakage standard, so the challenge to the industry is to bring this same standard to wellhead seals. API 6A has very relaxed testing standards for wellhead seals since they recognize that this is the only way to ensure that they can pass the test requirements. A key principle to an effective metal to metal seal is that the seal must be held motionless. If the seal is allowed to move, then the integrity of the seal is destroyed. The recognized market niche for Plexus is HPHT jack-up exploration wells. Plexus only manufactures wellheads, and not trees.

SPE Paper 142854 Overview - Assessing Well Integrity Risk - A Qualitative Approach - Jerry Dethlefs – ConocoPhillips
ConocoPhillips (CoP) developed this qualitative well integrity risk management approach in response to a casing failure due to casing pressure in their Greater Prudhoe Bay (GPB) field. CoP operates about 1500 wells in GPB. 

The CoP method is typically applied to the entire well population in order to understand where the failure modes are. The method can be and has been applied to a single well, but this is less typical. The method is a variation of a FEMA type analysis. Prod Ops folks are involved in the process and help identify the consequences of actions if they don’t watch the wells closely. 

A question was asked about aggregating the separate well risk levels (red, yellow, green) to get an overall risk score. The response was that there is not a standardized way of doing this, and that each Region does this differently. The typical approach is to use the highest level risk level to set the aggregate score. As an example, if there is one red level risk, then the entire well is indicated as a red risk level. In the CoP method, they typically assume that there are no well integrity failures to begin with. The method has been used to analyze wells with one failure already, but this requires multiple permutations, and for large well populations this approach is difficult to sustain. Several members indicated that they prefer an approach that factors in multiple failure modes (e.g. bad cement job plus casing leak). 

An approach used in industry that one member noted was to create a library of the failure modes that are identified by the group to prevent unnecessary rework. One OpCo rep noted that an approach for multiple failures they have applied is to default to the worst case scenario, the 1 in 10 year or 1 in 100 year type failures. One member noted that this is a qualitative approach driven by the perception of the failure modes by the group performing the analysis, versus a quantitative approach using fault tree analysis, etc. An OpCo rep noted that the outcomes from the “four blokes in a room” type method are heavily influenced by the functional backgrounds of those participating. 

CoP has applied the method to several thousand wells with good results, and has provided a good start on getting organized and focused on where the risks are. The results can then be tweaked moving forward into the future. The method has been used mainly for onshore fields to date, and may not be as applicable for offshore fields due to the regulatory complexity and challenges that need to be addressed. 

One example of a successful application of this method was to drive the decision on timing for a critical well P&A. This injected more logic and analysis into the discussion around this decision which was very helpful. The method is also quite often combined with a formal Management of Change (MoC) approach, where the emergence of any new well issues must be reviewed in a MOC to proactively address and avoid a second failure mode.

SafeWells Well Integrity Data Management System - Simon Copping, Expro


The case for establishing a robust database of well integrity information was presented. One OpCo noted that they are using SafeWells, with the goal of using this for all of their 40k wells. The use of SafeWells is not mandatory yet, however. A concern raised by several members was whether a prioritized approach was warranted in collecting and entering the data initially, and to ensure that the collection and management of quality data was sustained over the longer term. 
One approach suggested for operators with a high overall well count was to limit the scope to high value wells. Another OpCo indicated that they are capturing and managing data for all wells, and believe this to be an effective approach, and one that is necessary given the regulatory requirements in areas like the North Sea. This same operator did suggest that a sensible starting point be selected, and that collection of all historical data does pose a challenge. The caution was voiced to not outrun your organizational capability to manage and sustain the data longer term. Most operators agreed that they are behind in getting all subsea wells fully captured in a database. 
A key principle noted was that a database approach will fail if a well integrity policy endorsed by senior management has not been established first. A member noted that insurance companies are increasingly conducting well integrity audits where data must be available before any insurance is provided. Also, the emerging EU Regulations may drive more stringent requirements for well integrity. However, it was noted that the EU Regulations must first be adopted and more specific requirements defined by each individual country.  
Well Integrity Competency and Training - Dan Gibson, Independent
Dan led the group in brainstorming factors in determining the competency requirements for well integrity personnel. This list included: 
· Type of well stock – for example, HPHT vs. ESP

· Organizational model – a separate well services group, versus integrated into Prod Ops

· Regulatory environment and requirements

· Annular pressure management – causes and actions to take

· Wellhead/tree maintenance and testing requirements

· Well diagnostics/troubleshooting

· Understand the companies well integrity policy and procedures

· Certification to go to the wellsite

· Mental attitude that challenges the status quo and is inquisitive and a self-starter. This was seen by the majority of members as a critical skill and personal attribute in order to be successful.

· Soft skills in building and managing relationships

Several OpCo reps noted that it takes a year to get a basic understanding, and three years to develop competency in this area. Dan presented a draft five day course syllabus for input, with positive feedback from the members that this represented an effective ‘sheep dip’ to orient new personnel. An OpCo rep noted that developing and providing a developmental roadmap in addition to course work is effective.    
Brainstorm topics list for 2015 meetings

· Remediation Methods for Corrosion Impact on Surface Casing - presentation by Gavin Mundie, Taqa Bratani. This topic was originally scheduled for the COIN HTM No. 41, but Gavin was unable to attend.  

· Creating and sustaining an industry reliability historical database (as advocated by Simon Sparke. Discuss barriers and focus areas and how operators can work together to improve the outcomes.

· 'Myth busters' - debate the merit of technical rules of thumb that have been adopted across the industry. Discuss areas such as leak rate, entire tree versus single valve as a barrier, 100' cement plug.

· Opportunities and challenges with increasing wellbore automation/digitization above the packer. 

· Sustained casing pressure management.

· Management of shallow gas.

· Integrity management of subsea wells - issues and best practices unique to the subsea environment.

· Mechanical integrity of wellheads and trees - where should we drive the manufacturers, and anomaly management strategies. 

· Horizontal trees - developing a shared view across the industry for the future direction.

· B annulus monitoring

FUTURE COIN MEETINGS
Conduct Virtual Meeting (VM) with 2 hour duration ideally 4Q 2014 but may slip to 1Q 2015 to include the following topics: 

· Remediation Methods for Corrosion Impact on Surface Casing - presentation by Gavin Mundie of Taqa Bratani. 
· Integrity management of subsea wells - issues and best practices unique to the subsea environment.
· Lucky dip roundtable topics as time and interest are available.
htm’s
· Conduct one day face to face HTM in 1Q 2015 (specific date to be proposed by Win Cubed). The next ICoTA International meeting is 24-25 March, 2015 in The Woodlands, Texas. This may suggest that 23 or 26 March in Houston, Texas is an effective date and location for the membership.   
· Conduct one day face to face and virtual HTM in 4Q 2015 in Aberdeen, specific date and venue to be announced.
END

