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ABSTRACT 

The Abu Dhabi National Oil Company (ADNOC) implemented a new phase of offshore oilfield 

development in 2009 that was intended to increase overall offshore oil production by 40% 

by 2017. This new development strategy was based on replacing the traditional practice of 

drilling small well clusters from Mobile Offshore Drilling Units (MODUs) and producing from 

offshore drilling platforms to developing 4 large scale offshore artificial islands and utilizing 

Extended Reach Drilling (ERD) to reach drilling targets up to 10 km from the islands. Early 

in the new development phase, it became apparent that the existing practice of liaising with 

drilling, completions, service contractors and vendors, and monitoring contractor 

performance and delivery on these contracts was insufficient for the increased level of 

development activities. 

The author was engaged in evaluating the existing ADNOC practices for monitoring and 

evaluating drilling, completions, and related contracts and to provide recommendations for 

improving practices. This led to the development of Key Performance Indicators (KPIs) that 

were used as the basis for internal ADNOC activities, for developing contracts with timelines 

for key deliverables and performance targets, for assessing contractor performance during 

contracts, and for evaluating deliverables at the end of contracts. Knowledge management 

tools and processes were implemented to aid the development of these KPIs, including 

internal bin-lists, external nonconformance and non-productive time (NPT) reports, 

databases for lessons learned, and databases for new technology and best practices. Using 
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these tools, KPIs were developed for i) management and executive-level reporting, ii) Well 

Quality, iii) key services provided by external vendors (including directional drilling and 

measurements, wireline/E-line, drilling fluids, cementing, and coiled tubing), and iv) 

performance incentive bonuses for vendors.  

Implementing these new management practices and KPIs started in 2012 and data to date 

had indicated improvements of average well days from 168 days to 70 days, a 140% decrease 

in well duration and a 42% reduction in well cost in 3 years.  
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Figure 3: Future and Existing Well Profile (Top view) (Rashid et al. 2017, np) 
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750 drilling project was considered one of the world's top-ranked projects. After a 

partnership with ExxonMobil, one of the world's largest oil companies, the project became a 

high profile project with an investment of over a billion-dollar per year drilling these wells.  

Each small effort had a great impact on the project and long term business relationships as 

well for long-term production sustainability. 

 

Figure 4: Typical Extended Reach Drilling  Well Profile 
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In chapter 2, the author discusses briefly the studies led by Robert M. Grant (2013, np) and 

Professor Ramanigopal (2012) on the importance of knowledge management in the oil and 

gas industry. The author also discusses the knowledge management practices in his 

company. Later, the author discusses briefly  his contribution to the project and his efforts 

for each initiative. He adds a summary of each initiative with the challenges faced during 

implementation. Chapter 2 also summarizes the Well Delivery Process (WDP). WDP is 

referred many times in the thesis, so it is quite important to have some briefing on the 

process.  

In chapter 3, the author debates the existing practices in the Company, their deficiencies with 

examples. Vague definitions and wrong target settings are the major deficiencies in the 

existing practices. Started with Level-1, the author describes the deficiencies in each set of 

KPIs, a discussion for change and impact on the project of each KPI including Well Quality 

KPIs. The author further discusses the absence of Level-2 and Level-3 KPIs, Knowledge 

Management practices, End of Well Review (EOWR) Process and Service Companies KPIs. 

The author also mentions about weak KPI reporting practices with examples in chapter 3. 

Chapter 4 covers the immediate solutions to the existing KPIs and lack of processes and 

focuses on the development and implementation of Management KPIs. The chapter 

describes the rules used by the author in developing and implementing the KPIs. The author 

goes over new KPIs for each level and describes the calculation method and reasoning for 

each KPI. The Author discusses the KPIs for the key services and challenges associated with 

the KPIs.  
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performance enhancement on the project.  Application of Artificial Intelligent and real-time 

performance monitoring will bring significant value for the project. With the availability of 

different Data applications across the company, Data Integrity became challenging. The 

solution to such Data Integrity issues is discussed in the way forward section of chapter 8.  
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The clear implication is that linking people to people is a more effective KM strategy than 

linking people to information (Grant 2013, np).  Grant describes the relationship of 

implementation of Behavior, Tools, and Application of Knowledge Management to the 

Performance Enhancement. More alignment among three will have more performance 

enhancement. IT-based knowledge management systems facilitate knowledge storage and 

sharing, yet the ability of an organization to learn, develop, and share knowledge is mainly 

dependent on how organizational members behave. 

 Ultimately, the knowledge and value chains should be incorporated to contribute to 

enhancing profitability. Otherwise, knowledge management systems can quickly turn into a 

garbage pool, which can exacerbate the problems of knowledge overload (Grant 2013, np). 

The above comments concluded very well on the effectiveness of the Knowledge 

Management practices. The Company uses the Knowledge Management tools at an 

insufficient level with limite d resources. Initially, a lessons learned database was established 

to share the lessons learned among all drilling groups; later, due to extra resources 

requirements, its use became limited, and another useful approach was adopted. All the 

lessons learned database information was converted in the improvement of the sources 

documents, such as programs and procedures. Instead of developing a vast repository of 

unused and ineffective knowledge, learning from failures was transferred to the correction 

of programs.  

Though the Knowledge Management practices were not fully adopted for implementation in 
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Table 2: Overview of Well Delivery Process 
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CHAPTER 3: Review of Existing Practices in the Company  

As discussed in Chapter 1, the drilling department was established after ExxonMobil joined 

the ZADCO in 2008. Before all the drilling activities were managed by a sister company, 

ADMA-OPCO, an ADNOC company. Once the Drilling Department was established in ZADCO, 

people were mobilized from ADMA-OPCO to ZADCO.  The team carried over all ex-

procedures and processes. Coming from a different work environment and organization 

structure, the adaptation of the team as well as procedures and processes to a new work 

organization became challenging. The procedures turned ineffective and the process cycles 

became incomplete.  Later the author found that many of the processes and procedures were 

poorly written and could not be sustained without good understanding and support. It 

became a great challenge for the drilling department to re-establish new processes, 

procedures before the drilling activities were started at Artificial  Islands. Meanwhile, a new 

team was constructed to handle the UZ750 project alongside the old drilling team which was 

mobilized from the sister company. The new team started to look after the UZ750 Project, 

meanwhile, the old team was responsible to keep continue drilling using the existing 

platform to meet the production requirements unti l the new project became self-sustained. 

After the author joined the project in 2011 and realized that he had to work smartly with 

both teams to make sure processes and procedures were adaptable and acceptable for both 

teams. The author started to address the lack of processes and procedures especially in 

Knowledge Management, Performance Reporting (KPIs) and Data Management.  The author 

worked on Management KPIs, lesson Learned processes, Data Reporting and Integrity on a 
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collectively and implement them across all the fleet for performance enhancement in all 

areas and dimensions.   The author involved and lead to developing four lessons learned 

processes, NCR, Bin-list, End of Well Review, New Technology for the drilling department. 

Later, a lessons learned database was established by the author for the company. The author 

led the correction of Level-1 KPIs, the introduction of Level-2 KPIs (SVP to CEO) and Level- 

3 KPIs (VP to SVP), the replacement of existing Well Quality KPIs with new enhanced and 

detailed Well Quality KPIs, the introduction of Key Service KPIs for service companies and 

development of performance bonus schemes including streamlining the KPI reporting 

process.  
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in the pre and post job meetings.  

Later, contract engineers started to refer the KPIs in each new contract for confirmation of 

service delivery. That helped to standardize the requirements from vendors and to focus 

them on performance improvement.  
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Figure 6: The Bin-list Stages (Rashid et al. 2013) 
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Figure 9: Stages of NPT/NCR Investigation Process (Rashid et al. 2013) 
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Figure 10: NPT/ NCR Investigation Request Form (Rashid et al. 2013) 
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Figure 13: Root causes -  the whole Industry (+24 companies) (Rashid et al. 2013) 
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Figure 14: Root causes of Company A, an International Company (Rashid et al. 2013) 

Figure 16 shows the root cause distribution profile of Company A for its certain services 

(associated with a single department of Company A). So, with the help of NCR/NPT 

investigation process, we were able to focus on certain departments or segments of a 

company, which provided the Drilling Management with a chance to intervene in the service 

company to improve its business model or practices, otherwise, the service company might 

lose business based on the documented poor performance and commitments.  On many 

occasions, the drilling management cancelled some contracts based on the NPT/NCR 

investigation data. 
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Figure 15: Root causes of 2012 failures - Company A (Rashid et al. 2013)  

 

Figure 16: Root causes of 2013 failures - Company A (Rashid et al. 2013) 
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Figure 18: Root Causes of Company B (Rashid et al. 2013) 

 

Figure 19: Root causes of the Well A (Rashid et al. 2013) 
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meetings. It started to resolve the issues on time such as miscellaneous data 

availability, timely approval of programs, communications gaps etc.  

Table 6: End of Well Review Duties 
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Figure 24: Excel Sheet to calculate the Well Quality KPIs  
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Figure 27: Well days 25kft with target and projection 
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engineering sense.  

 

Figure 32: Overall - Well Quality Score  

 

Figure 33: Well Quality (Delivery) Breakdown for UZ-750 Project Wells -2017 

Later, it was recognized to unify the KPI process overall for the company. Besides the 

unification of the process, the need for the training & development of engineers was 

recognized to standardize the competency level among Engineers and other staff.   

96.0%
95.5%

98.8%

97.0%

2014 2015 2016 2017
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Figure 35: Drilling Efficiency of the project wells for 2016 
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73.3% for 2016 for project rigs and 74.8% for 2017 for the project rigs.  

 

Figure 37: Rig Utilization for Project rigs 

 

Figure 38: Rig Utilization by rig for 2016  
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%NPT became the most important KPI and many analyses were conducted as the KPI had a 

direct and indirect relationship with all KPIs. A high NPT on a well-affected many KPIs such 

as Drilling Efficiency, Rig Utilization, and % Well Delivery. So management all every level was 

interested to learn more NPT to have better control over it. The author had done various 

analyses to have a better awareness of the issues and set detailed guidelines to capture 

accurate information. Detailed statistical analysis was done regularly to identify the critical  

issues related to the performance of different rigs. These activities were benchmarked easily 

to compare the progress over a period.  

 

Figure 40: Overall NPT % 

Figure 39 shows the overall NPT% of the project from 2013 to 2016. Figure 40 shows the 

overall NPT % based on fleet type, Island, and Jack-up. As Figure 39 shows, NPT% for drilling 

was consistent over four years, but Figure 40 shows that overall NPT% for the project was 
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reducing over the same period.  A significant and continuous NPT reduction over time was 

observed on the Island project. NPT was reduced from 29% of the total operating time in 

2013 to 19% of the total operating time in 2016.  

 

Figure 41: Overall NPT % (Fleet Type) 

Figure 41 shows the NPT% for all the project rigs for 2016. Rig 3 had the highest NPT for 

2016. 42% of the total operating time was lost time and rig was not productive for the 

duration. Due to high non-productive time, at Rig 3, the drilling efficiency and rig utilization 

were also low, which shows the direct relationship with NPT %. So it was concluded on many 

occasions if a good overall KPI score was required, then control the NPT.  
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Figure 42 shows the NPT break down on Rig 3 to identify  the major areas of the failures. A 

further analysis was made using NPT / NCR investigation system to identify  the root causes 

of the failures at Rig 3. Figure 43 shows the Root cause categories of the failures for Rig 3.   

 

Figure 44: Root Cause Analysis for Rig 3 (2016) 

With the implementation of new NPT coding, NCR/Investigation and guidelines to record 

NPT helped to have good data for better analysis and to develop long term actions to improve 

the performance of each rig and overall the project. A detailed NPT analysis shows that how 

we can use the conventional data in a modernized way to get maximum output for the 

decisions.   A detailed 2016 NPT analysis is also discussed below confirming data availability 
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Figure 47: Analysis of Hole Problem NPT (Days & %) 
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Figure 49: Analysis of Rig Surface Equipment NPT (Days & %) 
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Figure 51: Analysis of Logistics NPT (Days & %) 
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Figure 56: NCR report per year over 5 years period 

NCR/NPT investigation request became one of the successful processes which were used 

very efficiently by the drilling teams. Approximately 1900 NCRs had been logged by May 

2017.  

 
Figure 57: NCR Status (May 2017) 
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Figure 56 shows the current status of NCR and the number of counts. Figure 57 shows NCR 

utilization by fleet type. The Figure expresses the benefits of the NCR process on the Island 

project wells, where NPT significantly dropped from 29% of the operating time in 2013 to 

19% of the operating time in 2016. Jack-up teams did not use the process as aggressively as 

Island teams did. A difference in overall efficiency was obvious. A significant and gradual 

impact was observed on the Non-Productive Time reduction over a four-year interval.  

 
Figure 58: NCR utilization by Fleet type 
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handling the data?" Drilling is the first and ultimate source of information for the oil and gas 

industry, from the surface to the deep reservoir. 

Has the industry of drilling adopted contemporary practices? Drilling data integrity refers to 

the accuracy and consistency of drilling information inputs and is at least as important as the 

security of the data. Drilling data integrity should be the most critical activity in drilling a 

well. However, it has not received the same attention as other activities, such as directional 

drilling, have received. It is observed that with a lack of data integrity practices, data 

generated is unreliable, and the rate of failure continues to be high. The CAPEX assigned to 

data integrity is minimum to none. A revolutionary approach is required. Beginning from the 

data source, a strong data structure (flow), competency of data puncher and reliability of 

data entry systems, incorporating quality assurance and quality control tools (practices) is 

required. This data, of course, needs to be stored properly and be available for data analysis 

in the present and especially in the future. 

The right investment in data integrity at the right time (which is now) could not only save 

millions in the future but also bring the industry close to the contemporary and 

revolutionary model. A massive paradigm shift is required to modernize the drilling industry 

as a pioneer data management organization with stringent data integrity practices. More and 

more checks with real investment in improving consistency and accuracy from real-time 

data transmission are required. 

In Appendix H, a complex data flow model and data integrity practices discuss the need of 
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the application of the 4th Industrial Revolution in connecting the Internet of Things using 

unified interf ace by having standardized vendor interfaces and the application of AI 

(Artificial Intelligence) to reduce not only data integrity issues, but also to enhance the fast 

execution of decision making data accurately and timely (Rashid 2018, np).      
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APPENDIX A 

Problem Events, NPT, Scope Change, and DDR Guidelines 

 

 

 

 

 

  






































































































































































































































































































































