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Title 

Technical 
Feasibility 

 (0-10) 

Cost to 
Implement 

( 0.5 - >10M) 

Life Cycle 
cost saving  

(<0.1M- 
>25M) 

Broad Usage 
 (5 -100 pools) 

Time To 
Market  

(<2->10yrs) 

Plug & Play Defined by 

Small Pools  8 2.5 25 50 5 

Ice Cream Van Mobile 

Production Facility  8 10 25 100 2 

Produce to Tanker – 

process onshore  5 5 10 30 6 

Think Local  8 5 15 80 7 

Floating/Jack-up Plugin 

Facility  9 10 25 20 7 

Global vs Local 

Specification  10 0.5 25 100 2 

Smart Pipes  8 7.5 1 80 7 

Design for Limited Service 

Life  6 2.5 25 100 5 

FPSO Portfolio 

Development  10 10 25 100 5 

Turn on the hot tap 10 2.5 10 30 3 

Design Out 

Inspection/Reliability 

Threats  10 2.5 10 20 2 

Re-Use  3 5 7.5 80 7 

Subsea Protection Rethink 

- Trawlability  7.5 1 15 80 5 

Gas to Value  8 10 25 50 5 

Vision for Subsea Factory   6 10 10 50 7 

Don’t Shake my Tree  10 1 10 100 2 

Small Pools Specifications 

Book  7.5 2.5 7.5 80 2 

MER for Small Pools: EOR 

Lite  7.5 7.5 5 50 8 

Long Term Hub Collection 

Solution  10 10 25 50 5 

Integrity   7.5 10 7.5 50 5 

Holistic Design  10 2.5 7.5 100 5 

Disposal/Use of By 

Products  5 10 20 5 8 

Alternative Flowline 

Construction  7.5 5 10 80 7 

Gas to liquids 5 10 25 100 10 

Big data 10 1 7.5 100 2 

Compact FPSO 8 10 25 100 5 
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why pick it up when you can 
pump it 7.5 2.5 10 50 5 

Why pipe it when you can 
pick it up 5 7.5 10 50 5 

an FPSO is not just for 
christmas 8 10 0.1 50 2 
  

 

 

A broad observation is, that from the results above, the audience believed that their 

best selected ideas were highly technically feasible, broadly applicable to most of the 

small pool population, could be implemented reasonably quickly in most cases and 

would provide substantial cost benefits.   

 

A result which, given the audience is of broadly technical people, is unsurprising and 

positively reflects upon the ambition and problem solving nature of the industry’s 

professional community.     
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13. RECOMMENDATIONS OF FUTURE ACTIONS 

 

This section refers to tables in Appendix IV which cuts various slices through the data. 

It describes how these ideas might be progressed further. The idea in full as described 

in the summary table of key ideas in Appendix IV may have been dissected because 

different components may have been attributed into different work streams e.g. 

efficiency measures, near to market technologies / methodologies and longer term 

ideas needing further maturing.  

 

In the listings no prioritisation in terms of delegates’ preference has been assigned.  

  

 

13.1 EFFICIENCY MEASURES 

The rationale behind the categorisation of efficiency measures was that these ideas/ 

technologies already exist and have been already put into practice and are already field 

proven. Therefore they should in principle be readily implementable, albeit not easily.  

 

From a review of the list, the underlying principles that can be interpreted are:   

 

 There is scope and good sense in unifying certain aspects of the industry to 

share common resources for common purposes. These are apparent in areas in 

which the industry is non-competitive.  Everybody has to conduct maintenance, 

everybody has to have spares therefore resources can be pooled and aspects 

managed collectively.  

o Although not strictly a technical consideration (the focus of the 

hackathons) it is proven impossible to decouple the strong feelings 

expressed and contained in the above about the absolute need for small 

pools to be considered in their entirety and exploited as a collective 

because the current disparate ownerships are presenting a barrier. There 

is an imperative for a grouping / clustering / sharing mechanism to 

ensure development can take advantage of the economies of scale and 

make use of perhaps adjacent resources. This is considered a commercial 

issue as opposed to a technical one.  

 Specifications need to be relaxed as the existing are too stringent and are 

constraining small pools exploitation. In particular seabed protection from 

trawling for both SPS and SURF equipment needs to be addressed and a 

relaxation in requirements needs to reflect the shorter design life.   

 Design needs to be holistic and needs to consider a singular standardised 

solution comprising of “plug and play” elements.  The reservoir needs to be 

operated for the facility’s rating as opposed to the designing the facilities for the 

reservoir.    

 There are certain technologies that have been previously used that are no longer 

being used or alternatively not in widespread usage that could enable cost 

savings specifically  

o a mobile production facility,  

o coiled tubing for small diameter, short life flow lines 

o incorporation of fibre optics and other condition monitoring technologies 

o Hot taps enabling access into existing infrastructure 

o Limit state and probabilistic design approaches. 
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The logical place to put these ideas for implementation is with the recently established 

Oil and Gas Efficiency task force whose purpose is to implement exactly these sorts of 

ideas with a view to increasing the industry’s competitiveness.  

 

Further examination of the list reveals that certain ideas fall within certain categories 

which in some regards helps assign how the ideas can be progressed further.  The 

implementation of cultural change with respect to standardisation, sharing of resources 

and general collaborative behaviours would logically fit with the efficiency task force. 

However adoption of hardware elements such as coiled tubing, fibre optics and hot taps 

may fit well with the ITF, DNV model whereby a number of operators all with a vested 

interest could sponsor the qualification and industry acceptance to bring these 

technologies into mainstream use.  Note, however they have been included in the 

efficiency measure section because they are already being used in the industry. But, 

perhaps because of their lack of acceptance, they necessitate some collation of 

supporting documentation in order to prove their worthiness for service under some 

duties.  

 

The mobile production facility is a much larger consideration and is applicable to Wide 

Area field development with industry and even national importance in terms of 

achieving MER.  Its treatment therefore is commensurate with that importance and is 

therefore probably best handled by the Oil and Gas Authority who, with its links to 

government, are probably the single largest stakeholder in the exploitation of small 

pools and are considered best placed to further this concept.  

 

   

 

13.2 NEAR TO MARKET TECHNOLOGIES THAT COULD BE PILOTED 

 

Ideas that fell into this particular category were those that had not endured in field 

service, as yet. They would therefore benefit from some potential de-risking however 

slight or rigorous as deemed necessary, dependent upon the application. In general 

there is limited effort to get these ideas into service compared to the subsequent 

section which entails considerable work.  There is, of course, considerable subjectivity 

in where these delineations occur.  

 

The ideas could readily be implemented with some degree of effort.  

 

 Some of these ideas are earlier derivatives of the same more mature efficiency 

measures. 

o Mechanical clamps as opposed to welded clamps (although mechanical 

clamps have widespread industrial acceptance in the GoM, they are not 

used here in the UK) 

o Non welded connections are used elsewhere in the world, but not yet 

here in the UK 

o Electric trees have been used already, but they were not deemed to be 

hugely successful 

o Composite materials have already been used in some weight saving 

applications such as grillages, but are yet to be used in “stressful” 

environments such as pressure containment and primary structure.  

o Merlin connectors are already used, but only in the horizontal pane and 

have not been used in risers. 

o Improvements are needed in measurement accuracy of flow meters or 

alternatively methods of determining fluid flow.  
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 The attitude of “living with less” particularly with respect to protection continues 

with the removal of anodes, less flow assurance concerns and basically adopting 

a philosophy of accepting risk and living with the consequence.  

 Significant hardware is proposed in overcoming Facilities issues with the 

provision of a self-sufficient facility that ties up along-side existing 

infrastructure. 

   

 Finally, the Oil and Gas and Renewable sectors could be seen to collaborate 

during the hackathons with the proposition of remote power generation, again 

reducing dependency on existing infrastructure. 

 

Again, hardware qualification could be achieved through the Joint Industry Project route 

where a number of operators come together to fund and qualify market readiness and 

supporting trials of clamps, trees, non-welded connectors, composite materials,  

metering and even proving trials of limiting protective structures and protective 

measures such as corrosion protection and chemical injection philosophies.  

 

Like the mobile floating production unit, the sizeable asset will require significant 

investment and, like the mobile production unit, could be an industry-wide solution. A 

small rental fleet of assets could perhaps be constructed and cross hired to operators 

for short field life durations and then redeployed in other areas. This could sit with OGA 

as an industry-wide resource. Note however that it is a solution conceived in reaction to 

a commercial obstacle.  The approach might be better to fix the issue rather than 

create a work-around.   

 

 

13.3 LONGER TERM IDEAS. 

Longer term ideas are ideas being not readily implementable and would require 

significant further work in order to sufficiently mature to achieve market/ industry 

acceptance.    

 

 The ideas detailed are typical of some new technologies adopted from other 

industries that could potentially provide solutions to our own oil and gas 

challenges.  
o Micro Gas to liquids plants 

o Disposable/ recycling / reuse philosophies in hardware 
o Phase change materials  
o Biological cleaning 

 

 The idea of down-sizing existing EOR technology to make it applicable to small 

reserves, which is of course the logical extension of improving streamlining, and 

something that is already proven in our industry.  

 New separation and flow assurance aspects are also proposed.  

 

 

Again it is considered that the vehicle through which to progress these initiatives is by 

forming collaborative teams comprising both industry and the research fraternity and 

mapping out how to progress these.  It should be considered that the further out 

something is from commercialisation, the higher the risk of failure and therefore the 

greater number of prospective candidates who should be pursued. The high risk rate of 

failure is offset by the fact that the earlier something is explored usually the cheaper it 

is to trial and potentially disregard. There is the potential to involve the Oil and Gas 

Innovation Centre (OGIC) and the Energy Technology Partnership (ETP) in progressing 

some of these aspects where expertise resides in the Scottish universities. It may also 
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be prudent to engage with Innovate UK, NERC etc. and the much wider skills base of 

the UK academic and research base.  

 

14. CONCLUSIVE REMARKS 

The objectives set and described in Section 8 have been met.  The small pools initiative 

has been broadcasted and awareness of the issue has been increased.  The economic 

impact of small pool development to operators, supply chain and government has been 

identified and is significant.    

 

This so called size of the prize has been communicated to industry and there is an 

appetite to pursue it.  The technical community envisage solutions to the challenges, 

but seemingly small pools are locked by the constraints of unviable economics but also 

by the commercial structure of the industry and thereby the economies of scale cannot 

be used to their full advantage. It is considered that some form of intervention will have 

to be implemented, otherwise small pools will remain locked in and MER in its truest 

sense will not be realised.   

 

In the industry engagement sessions a suite of ideas / concepts were identified, none of 

which could be described in technology terms as “new to the world” or even “new to the 

industry.” Instead many under-utilised concepts, technologies, methodologies were 

proposed as potential ways of achieving cost savings. With respect to the proposed 

efficiency measures, some small gains could and should be realised.  It is not 

considered that these are significant enough to become essentially game-changers that 

suddenly bring about radical change and enable many small pools to be unlocked. 

Having said that, a suite of small incremental improvements will accumulate to make a 

material gain. This is worth pursuing with some vigour as it will translate across all 

UKCS business practices, improving competitiveness. These ideas are not exclusive to 

small pools progression.  

 

With respect to progressing small pools, which technical solution is most applicable in 

which circumstances needs to be determined in terms of three considerations; the size 

of the accumulation, the fluids complexity and its proximity to existing infrastructure 

either a pipeline or a topsides host facility. To achieve this, it is important to construct a 

map so that it becomes almost obvious which technology is applicable where.  This will 

also help further focus the progression of which technologies in terms of their 

impactful-ness.   

 

The approach taken during the hackathons to measure the impactful-ness of an idea 

through the Star gazing process is not considered to have worked as well as it might 

have.  There may be scope for some follow-up work which could be conducted very 

cheaply with providers of the following technologies: 

 

 Compact FPSO 

 Hot taps 

 Production buoys 

 Subsea processing facilities including subsea storage 

 

These technologies probably present the biggest enablers to unlock small stranded 

fields that cannot be tied back in the conventional way.  It seems prudent that a series 

of very smaller workshops could be conducted with the providers of such offerings to 

progress these aspects individually. Since the time of the hackathons there has been a 

further reduction in the oil price, In fact, since the economic study was performed, it 

has more than halved again.  The specialist workshops could be used to help set target 

costs for technology to achieve.  If we consider the recent success in lifting costs being 
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reduced to ~$13/bbl purported to have been achieved through on-going cost reductions 

aimed at achieving increased competitiveness in this tight economic environment then 

we can infer what the find and development costs need to be. If we assume an oil sale 

price of $30/bbl, lifting costs of $13, find and develop costs probably need to be in the 

order of $12-15 / bbl.  Translating that into small pools of 3 -15mmBoe, capital costs 

would need to fall to between 36 – 45 million for a pool of 3 mmBoe and potentially 180 

– 225 million for the largest pool size considered of 15mmBoe.  

 

Recognising technology on its first excursion is always more expensive than the 

incumbent approach that it seeks to displace, considerable ambition will have to be 

drawn upon if any of these more significant concepts are to be brought in to wide scale 

use. This traditionally has proved difficult but, perhaps out of necessity, this cost-

constrained environment may drive that desire.  There possibly needs to be some sort 

of incentive scheme devised to encourage trialling with a view to ultimate 

commercialisation of these under-utilised technologies.  Conducting trials involves 

exposure to risk. There is therefore a reticence for any single organisation to take that 

on, on behalf of the industry. It is apparent that there is probably no single stakeholder 

with sufficient small accumulations to take on that risk. It therefore needs small pools 

to be seen as a collective UK resource and treated as such with an industry-wide 

solution.  

 

There are certain quick wins. It is clear that if small pools developments are to be 

exploited it needs to be recognised that current approaches are not going to work.  Our 

conventional thinking of bespoke design to optimise production from the reservoir 

needs to be reset to consider standardised components, integrated into a modularised 

system, fit for the purpose of a variety of different fluids conditions and reservoir 

properties. There is an urgent need for a re-think with regards to specifications in 

respect of the short anticipated field lives. Logic would dictate that this either takes the 

form of designing for re-use or designing as a consumable within the period, neither of 

which can be achieved using existing guidance.  

 

We ought also to recognise that the development of small pools is a challenge that the 

UKCS is facing because it is one of the most mature oil and gas basins in the world. To 

overcome such a challenge, apart from being a considerable achievement in its own 

right, will assist greatly in achieving MER and increasing the longevity of what is 

reported as a sunset industry. Solving small pools would perhaps yield a reward 

potentially greater than that described here with regards to the domestic market. It 

would enable the already very capable UK supply chain to export its knowledge, 

products and services to the international markets. 
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15. NEXT STEPS 

 Construct GIS map of known small pools complete with existing 

infrastructure such as topsides facilities and the pipeline networks. 

Marry technical solutions to specific stand-alone stranded pools and to 

the clusters that could be exploited if collaboration was achieved. 

Engage with Operators on the opportunities. 

 

 Take the list of efficiency measures to the Oil and Gas Efficiency 

Taskforce and encourage them to take ownership for their 

implementation. Support them as required.  

    

 Identify hardware components that could benefit from a JIP approach 

leading to qualification and technical acceptance. Solicit JIP organisers 

to act upon these.  Use the GIS map to identify the applications and 

potential beneficiaries who, in turn, might sponsor the JIP.   

 

 Identify scopes for engineering studies that could lead to a change in 

entrained attitudes by proving that different approaches may be more 

applicable to the unique challenge posed by the short field life of small 

pools, leading to a relaxation in codes and standards 

 

 Conduct focussed workshops to progress stand-alone facilities in 

conjunction with suppliers.  Identify risk and road-map the route to 

commercialisation 

 

 Perform an economic study to determine target costs for stand-alone 

technology solutions, both development costs and capital costs for in 

field usage.  
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16. APPENDIX I: AGENDA 

 

OIL HACKATHON  

Tuesday 10th November 2015 at 09:00 

AECC, Aberdeen,  

 

AGENDA 

 

 

9:00 Introductions & Welcome, Angela Seeney, UK Technology Leadership Board, OGA 
 
9:10 Format of the day and Anticipated Outputs, G. Drummond, NSRI 
 
9:20 Size of the Prize G. Drummond, NSRI 
 
9:30 Field Development Scenarios  
 Operators presentation of anonymised examples in 4 areas: 

 Fluid commingling 

 Differential pressure           

 Gas Disposal / Emissions / Re-use                                              

 Low energy fields or difficult fluids 
 

10:00 Coffee 
 
10:30 Table Session #1  
 
 
12:30 Lunch  
 
13:15 Table Session #2  
 
 
14:30 Coffee & Networking Session   
 
15:00 Table Session #3  
 

Stargazer session for 2-3 best ideas per table  
 
15:30 Wrap up and presentation of the 3 top ideas 
 
16:00 Close 
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17. APPENDIX II: PRESENTATION  
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