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This short article outlines a study that investigated the common characteristics among eight ‘breakthroughs’ in drilling or completion performance.  The breakthroughs studied came from a wide range of operations – deep water drilling, shallow on shore wells, gravel pack completions, heavy oil fracing and re-completion, extended reach, and others.  These diverse operations did all have one thing in common: they increased value or decreased the costs of these operations by 33% to 50% in almost a single step.    

The hope of this study being that by reviewing what others had done to make step changes in improvement, it would be possible to find a set of principles could serve as a road map for creating breakthroughs in other operations.  There is not enough space in this short article to describe each of these breakthroughs in detail.  There is enough room here, however, to outline the key principles common to each. 

What is a Break-through?

For the purposes of this study a breakthrough was defined as a step change in performance relative to the best industry benchmkark by more than 25% (in for these cases the minimum improvement turned out to be 33%).  So breakthroughs aren’t necessarily 50% reductions in well costs - say, going from worst in class to best in class.   Breakthroughs are situations where the best in the industry has ever done is improved.  They are things that significantly change the basis of competition, and they often make the uneconomic worth doing.  It should be mentioned up front that these breakthroughs didn’t come at the expense of reduced safety or reduced well quality.  They show that it is possible to do things faster, better and safer at the same time.
If I wanted to make a breakthrough how would I do it?

The whole basis of engineering is taking systematically understanding the principles of how the world works, and profitably applying those principles to create something new.  This study tried to understand breakthrough principles by investigating situations where legitimate breakthroughs occurred and finding out what was common among them.  For this study I surveyed seven ‘step changes with respect to the industry’ where individuals significantly improved the economics of an operation.  To give credit where it is due, the people, organizations that were interviewed to understand the breakthroughs studied are included below:  

John Willis, Phillips - Worldwide Daily Footage Record

John Minge, BP - Witch Farm Extended Reach wells 

Curt Newhouse, Chevron  - Deepwater GOM
Ron Neal, Amoco  - Wyoming Infill D&C

Forrest Estep, Transocean  - Dual Activity Rig
Richard Morgan, Texaco - GOM completions

D.A. Harms, Mobil - Heavy Oil Fracturing
This article ‘distills’ the experience of these breakthroughs and describes it in a way that perhaps others can use to create new breakthroughs.

This study showed the following intentionally developed ingredients were common to all of these breakthroughs: Commitment, Detailed Process Focus, Involving the Right People, and Investment of Time and Resources.

Ingredient #1 – Commitment

“You have to make sure you have everyone on board”

How do we know that ‘commitment’ is a key element to a breakthrough?  There are many reasons but the simplest and most direct way we can know that commitment is required to create a breakthrough is: in every single case studied the technology (tools and hardware) required to create breakthrough existed somewhere else the prior year – yet the organization did not implement it. Why?  One reason common to all of the situations studied is that people had no compelling reason to try do anything different.  Everything was “OK like it was”.  If there had been a big enough reason to improve, it was technically possible.   All of these individuals report that one key ingredient to creating the breakthrough was to ensure that everyone associated with the operation was committed to making the improvement.

Creating a breakthrough is more of an art than a science, but there is one basic ‘law of physics’ for creating a breakthrough.  That is that if you do not change, you will not create a breakthrough.   Organizational change of this scale is difficult because it means changing the way almost everyone associated with the operation does their job, doing new things and getting rid of some old ways of doing business. 

How to create commitment?

In just over half of the cases studied the commitment necessary to drive the change was created by a real crisis.  The economics of the operation was such that people would loose their jobs if performance did not significantly improve.  Winston Churchill said, “the prospect of hanging wonderfully concentrates the mind”.  People can do amazing things when they have no other choice.  Awaiting a real crisis is “the necessity is the mother of invention” way of creating commitment.

Half of the breakthroughs occurred during a real crisis – but half were not.  That means it is possible to create a breakthrough level of commitment without one.  How did they do it?  There is not enough room here to all the approaches describe in detail, but these include: ‘creating’ a crisis, charismatic leadership, wholesale re-shuffling of personnel, and competition between groups.  The point is that commitment is required and should be specifically and intentionally built as part of any attempt of creating a breakthrough. 
A word about Incentives

“Beat the curve get a bonus” type incentives were used in about 60% of the situations studied.  Sometimes they were used during a crisis and sometimes not.  This means that incentives, if properly applied, can be part of how commitment is created in the organization.  But it also means that they are not necessarily the answer.   It is clearly, however, that everyone should at least not be financially penalized if the breakthrough occurs.  If so, it will be very difficult to create and sustain commitment.

Ingredient #2 - Detailed Process Focus

Breakthroughs come from many, many small improvements  - There isn’t a “magic bullet”

There is rarely (never in these cases) any one single thing that can be improved so much that it alone will create a 25% reduction in cost or improvement in value.   The adjacent figure shows one case of how one breakthrough was made.   On this deep water Gulf of Mexico operation one well was drilled  (labeled A-3) in some 85 days to 4,500m (~14,000ft) in 1,600m (5000ft) of water.  This well wasn’t the best of all wells, but was considered ‘just on the bad side of normal’.  The well team estimated that a perfect well could have been drilled in some 48 days.  The very next well (labeled as A-4) was drilled in a very similar area (with a similar pressure regime, water depth, and formation stability characteristics) to some 6000m (~18,500ft) in 35 days.   The well was 40% deeper, 60% faster and represented a breakthrough. (They even changed their perception of what a perfect well would be – they now know it is possible to get to 4,500m (14,000ft) in some 18 days).

What was the difference between the two well? – Same rig, same people, same environment, same evaluation program, same weather.  The difference was that during the first well some 450-improvement suggestions were collected and some 284 were implemented.  It wasn’t just one thing.  It was 284 things.  

How do you create an understanding of the process details?

All of these cases showed the same thing.  It is not just one or two key changes (the ‘perfect bit’, the ‘right’ price, etc).  Making improvements across the entire scope of the operation – and making lots and lots of those improvements makes breakthroughs.  

How can you find so many improvements?  By looking at every part of the operation in lots of detail.  In these cases this meant detailed a detailed understanding of every part of each operation and working to improve each part.  In these cases everyone broke the operation down into very detailed ‘process maps’ or project plans, analyzed every step and determined how those steps could be improved.  This detailed process understanding is like marrying industrial engineering and drilling/completions engineering.  

When you ask these people what did you do to make the breakthrough, they will say things like “it wasn’t one thing, it was lots and lots of things”.  The point is if you want to make a breakthrough, be prepared to improve every part of the operation.

Ingredient #3 - Involving all the Right People

“This isn’t something you send your best engineer off to do as a special project – you have to involve everyone” 

There is seldom (never?) one ‘magic bullet’ that creates a breakthrough.  Breakthrough improvements must come from all facets of the operation.  Because no single person knows enough about a drilling or completion operation to improve every component, creating a breakthrough requires the active involvement of people from almost every supplier and every technical discipline.  The example shown in the figure has 284 improvements from the A-3 to the A-4 well.   One person probably couldn’t come up with 284 different ideas – even ‘bad ideas’, much less the 284 good improvements required to make that breakthrough.  The point is that even simple drilling and completion operations are very complicated activities that involve the efforts of many dozens of people for many days at a time.  No single person can possibly know so much that they can improve the operation by themselves.  It requires the involvement of almost everyone associated with the operation.

Who should I involve and how should I involve them? 

In these cases, the operators involved everyone involved with the operation – reservoir engineers, completion/drilling engineer, tool pusher, mud engineer, et cetera et cetera, all the way down to assistant driller - and sometimes down to the floor hands.  These people were involved during multi-day sub-team sessions (sometimes spanning weeks at a time) to analyze every single part of the operation in detail.  These teams’ activities were coordinated by the operator, but were empowered to improve the process.  Involving people works to helps to create commitment because the ideas are theirs and they are ‘on the hook’ for making them work.

(Note: one reason the commitment mentioned above is so important is that improvement comes from the efforts of almost everyone associated with the operation.  If they are not genuinely committed to creating the breakthrough, their involvement at best is wasted effort and sometime can be counter-productive). 

Ingredient #4 – Investment

“This isn’t something you are going to do one ‘Saturday Morning’ in your spare time – this requires significant investment of time and resources”

Involving ‘everyone’ to define the process in detail is neither easy nor quick.  Perhaps one of the reasons breakthroughs are possible is that organizations may have been under-resourcing operations for some time.  Whatever the reason, in all of the cases studied the operator funded the improvement effort by, basically, ‘hiring’ everyone associated with the operation to act as consultants by answering the question: “If we removed all barriers, what should we do to improve the operation?”  The operator then worked with those involved to remove the barriers and improve the operation.  It may not be necessary for the operator to fund this improvement effort, but in all of these cases that is what happened.

How much investment does it take?
The consensus of all of these breakthroughs is that you to spend five to ten times the normal amount of planning, engineering, and coordination to create a breakthrough.  On operations where manpower is ‘cheap’ compared to the rig’s spread rate this is almost always an economically winning proposition. On operations where the rig’s spread cost is low, however, there may need to be a large number of repeated operations to create the economy of scale. 

The Breakthrough Bottomline –

Breakthroughs normally come in many, many small steps.  They create significant economic value – the cases studied reduced cost or improved value by 33% to 50%.  To make a breakthrough an organization must intentionally and systematically create commitment, study the details of the process, involve almost everyone associated with the operation, and expect to spend five to ten times the normal amount of planning, engineering and coordination.   
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