Taskforce Supplementary Papers - Field Development Subgroup Report – The Potential Value of New Technology
Introduction

Having identified a number of potential data sources from which a picture of the future UKCS field developments could be gained, the group found that confidentiality issues prevented access to this data. The group therefore decided to use the knowledge of it’s members to construct a model of ‘representative’ fields that characterise the UKCS in terms of field development challenges both current and future. The model was to be used to determine at what stage of technology development these fields become economically feasible and so measure the value of new technology identified by the wells, facilities and subsurface groups. To measure technology benefit to the UKCS it was necessary to link these fields to the overall UKCS portfolio of fields. By doing so it becomes possible to measure the value of technology development in terms of increased UKCS reserves.

Thus the overall goal was to use the ‘representative’ fields to test the application of new and existing technologies. Where modelling showed that the fields could be developed economically today then these developments were achievable without any new technology development – this is the base case. Other fields would require technology application to make them economic. By applying these technologies to the representative fields and determining if the fields become economic, the value of the technologies can be identified. If the fields represent the UKCS undeveloped reserves then as the fields are unlocked by technology we can estimate the reserves unlocked by technology.

Technologies identified as pertinent by the technology groups had therefore to be valued in terms of their potential effects on OPEX, CAPEX, reserves increase and production acceleration. Also the likely time of availability of these technologies had to be identified.

The goal was to identify what proportion of undeveloped reserves are available to us with today’s technology, and what proportion of reserves will become available as technology progress is made. The diagram below illustrates this idea.

Two questions present themselves in this case; firstly what is the size of the UKCS portfolio in terms of reserves i.e. the upper bound of the y-axis on the diagram; and secondly how can the model fields be made to represent the UKCS portfolio.

UKCS Underdeveloped Reserves

In order to determine a realistic ‘size of the prize’ i.e. a figure for UKCS undeveloped reserves which might become developable under the application of technology, several data sources were reviewed.

The DTI Brown Book has the following data using operator P50 reserves:

Proven Probable Reserves: 17.6 billion boe
Possible Undeveloped Reserves: 3.0 billion boe
Proven Probable Reserves (producing): 15.4 billion boe
UKOOA Towards 2000 has the following data:
Undeveloped Reserves: 4.3 billion boe

Prof. Alex Kemp has hidden data on a number of actual fields either currently under consideration for development by the operators or possible developments. The reserves of these discoveries total 3.6 billion boe. (Data shows area of UKCS and reserves only).

To determine a reserves range from the 1999 Brown Book figures:

Total Proven Probable (P+P) 17.6
Less P+ P Producing 15.4
gives:
Undeveloped P+P 2.2
Plus Possible Undeveloped 3.0
gives:
TOTAL Proven, Probable, Possible Undeveloped 5.2
Thus the reserves range is 2.2 to 5.2 billion BOE

The figures from Alex Kemp (3.6 billion boe) and UKOOA (4.3 billion boe) are around the mid-point of this range. Intuitively we might expect that the most likely case is skewed to the lower end of the reserves range. The diagram below indicates the above description.

Distribution
The group concluded that a realistic target for technology leverage of reserves was 4.3 billion boe which includes all of the undeveloped proven and probable reserves and 75% of the possible undeveloped reserves. It is also in agreement with the UKOOA Undeveloped Reserves figure.
Linking the Representative Fields to the Total UKCS
Having identified that the target reserves are 4.3 billion boe, we needed to make a very rough estimate of how those reserves were made up in terms of field type. Alex Kemp’s hidden fields were of assistance here. The data allowed us to identify the area of the fields under consideration (e.g. CNS, SNS) and a range of sizes of field reserves. This allowed identification of the total reserves in each area.
Since our representative fields were also identified by area (based on the groups views of the challenging fields to be developed) we were able to assign a proportion of the reserves from Alex Kemp’s data to our representative fields. These reserve figures were then uplifted to total the 4.3 billion boe target. The table below demonstrates the assignment of reserves to each representative field type.
Clearly this is a simplistic approach – for example we are representing the range of undeveloped normally pressured fields in the CNS by 75 fields of 22 mmbbls i.e. we are reducing the field size range to a single point. However, this was necessary in order to keep the number of economic analysis runs to a manageable level. Interpretation of the results of the economic runs allowed us to account for the wider range of field reserves later in our analysis. Throughout the work results were compared with the group’s intuitive understanding of the dimensions of the UKCS.
The six field types and their associated reserves are shown in the table below.
	Field No
	Field Type
	Reserves (mmboe)
	Apportioned reserves based
on AK56
	Apportioned reserves based on 4.3 bn boe
	Implied No of undeveloped fields in UKCS

	1
	CNS 8km from infrastructure
	22
	132
	155
	7

	1a
	CNS 25km from infrastructure
	22
	1253
	1495
	68

	3
	SNS tieback
	15
	645
	750
	50

	4
	WoS Oil
	100
	600
	700
	7

	5
	WoS Gas
(1 of 4 field cluster)
	40
	200
	240
	6

	6
	CNS HPHT
	80
	800
	960
	12

	Total
	
	
	3630
	4300
	


Results

Before running any economic analysis it was necessary to select economic hurdles and oil and gas prices. Normally in this type of analysis ranges of oil price and hurdles are used. However in this case we were simply interested in introducing a barrier which would act to indicate whether a field was economic or not for the purposes of evaluating technology. We selected the following figures based on the middle case analyses carried out by Alex Kemp in his recent reviews of the UKCS.

These are:
Oil Price: $14/bbl
Gas Price: 14 p/therm
DF: 15%

The initial results of the economic runs gave the following:
Case No. NPV ($MM)
1 35
1a 16
3 -13
4 -96
5 160
6 70

Based on the above figures, an interpretation of what proportion of total fields in each case would likely be economic was made. This provided us with a base case. Technologies were applied to each field type, economic runs made with these new technologies applied and appropriate reserves added based on when the technology becomes available.

The results are summarised in the table below and show the increase in UKCS reserves with technology progress over the next five years.

	Case No.
	Portfolio Reserves
	Base Case Reserves
	1 Year Reserves
	3 Year Reserves
	5 Year Reserves

	1
	154
	154
	154
	154
	154

	1a
	1496
	748
	1496
	1496
	1496

	3
	750
	0
	0
	750
	750

	4
	700
	0
	0
	0
	700

	5
	240
	0
	0
	0
	240

	6
	960
	480
	480
	960
	960

	Total
	4300
	1382
	2130
	3360
	4300


We can conclude that 4.3 billion boe is by no means the limit of technology contribution, but this simply represents the target reserves that will become achievable in the next five years. It must be remembered that at the time of the analysis, oil prices were well below $14/bbl. Our view was therefore that whilst certain of the reserves were likely to be produced at $14, the prevailing oil price was such that nearly all of the fields would remain undeveloped. We felt that the technologies identified should allow a bridging of the gap, and the ‘currently developable’ reserves of 1.38 billion boe would indeed become available even at low oil prices with these technologies. The group was therefore confident in suggesting that the size of the new reserves prize for technology was 4.3 billion boe. Subsequently oil prices have risen, and at the time of reporting are around $19/bbl. However, this does not change the fundamental view of the value of technology – ideally technology will allow further development of the UKCS even with higher oil prices.

UKCS Exisitng Production Reserves

UKOOA estimate up to 1.3 mmboe additional reserves can be achieved via "Brown Field growth". This figure is supported by a historic review of the impact of technology on UKCS reserves growth. Application of new technologies will be essential if this prize is to be realised. A significant proportion of new field reserves is likely to be accessed via tiebacks. Maintaining existing infrastructure is crucial if this strategy is to be successful.

Using data in the DTI Brown Book section 9, the fields were classified into the following generic types

· West of Shetland (FPSOs) 

· NNS/CNS Floaters 

· NNS/CNS oil platform 

· NNS/CNS condensate platforms 

· NNS/CNS oil subsea tiebacks 

· NNS/CNS condensate subsea 

· SNS platforms 

· SNS subsea 

· Irish Sea 

The total production from each field to date was subtracted from the ultimate recoverable reserves to give the remaining reserves. Total remaining reserves in the existing fields are estimated as 13.5 mmboe.

The classification was necessarily a simplification. In particular fields developed using a combination of platforms and subsea manifold (e.g. Scott) were simply classified under "platform"

Mature Fields

Technological advances and innovations can enhance the economic reserves from mature fields. This can come about in several different ways. In the simplest case if operating costs are reduced further production from a mature field becomes viable and the timing of economic cut-off will be pushed further into the future. This in itself may produce significant enhanced recovery in mature fields given the empirical evidence in the North Sea that the production decline rate curve is generally hyperbolic rather than exponential.

Enhanced recovery in mature fields will frequently require additional investment. Typical projects are (a) infill drilling schemes and (b) satellite developments. The latter could be via long reach drilling from the host platform or via sub-sea tie-in developments.

It is noteworthy that incremental investments in mature fields can procure multiple benefits to the nation. Firstly, there is the value of the direct incremental production from the development. Secondly, in a typical North Sea situation the incremental investment will cause further production from the host field itself to become viable. This positive interaction is illustrated in the attached schematic chart. In the absence of the incremental project cessation of production on the host field occurs at COP1. After introduction of the incremental project cessation of production occurs at COP2 if there is no increase in operating costs for the combined operations, and at COP3 if combined operating costs increase to OPEX(2) It is seen that in both of these cases the presence of the incremental project enhances economic recovery from the host field beyond point COP1. If the decline rate takes the form of a hyperbolic curve this could be quite significant in terms of time and even production.

A third national benefit from the incremental project is the postponement of the timing of the decommissioning of the host field facilities beyond point COP1. The postponement of the costs involved benefits both investors and the Government. The investor's expenditures and the tax refunds relating to the costs are both delayed.

It is noteworthy that in mature fields there is a window of opportunity effect with respect to incremental investments. The economic viability of the incremental investment depends on being able to use facilities on the host field/platform. If the remaining economic life of the host facility is very short this can readily jeopardise the viability of the incremental project. In general the longer the remaining economic life of the host field the greater the contribution it can make to the viability of incremental projects. There is thus likely to be some urgency with regard to the application of new technologies to incremental projects.


Summary

It is clear from our modelling that technology can make a significant difference to the further development of the UKCS. The size of the prize identified is considerable. The criticality of existing fields in allowing development of smaller satellite fields is recognised by the group. The 4.3 billion boe identified as new reserves depends to a great extent on securing the 1.3 billion boe from existing fields which will assist in extending their life. Rapid development of technology appropriate to both existing fields and new reserves is critical to the future of the UKCS.

If it were as simple as waiting for the technology to appear and then applying it, there would be no need for an analysis such as this. The obvious questions that arise from this analysis are:

· Why don’t we believe that this scenario will occur today? 

· What can we do to ensure that the appropriate technologies are developed and applied within the appropriate time frames? 

These are to be answered by the Business Process subgroup and the ITG itself. The results of the Development group work were therefore fed forward to the main ITG for application in the results, recommendations and deliverables of the ITG.

