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Introduction 

The competitiveness of the Norwegian Continental shelf has been put firmly on the 

agenda in Norway since the report from the NORSOK working group set up by the 

Minister of Industry and Energy was released in February this year. 

The report calls for a reduction in the time and costs used in our projects of the order 

of 40-50%, without jeopardizing the high safety and environmental standards achieved 

in Norway, if we are to secure a long future for our oil and gas activities. 

My presentation will address how technology can be a driving force in achieving these 

aims. But technology alone cannot do the job. Progress and changes in several other 

areas are also necessary, and the new scenario also calls for improved relations 

between all actors in the North Sea, authorities, oil companies, contractors and labour 

unions. 

Technology push, or demand pull? 

The NORSOK group has not included technology in its recommendations. The group 

recognizes the contribution technology has made and will be making to the 

development, but also says that technology development should be based on needs to 

find more effective solutions to specific problems. 

This does not.of course, mean that technology not can be a driving force. Technology 

can dramatically change expectations of profitability, as our experience has shown. We 

are now. producing oil and gas from areas once thought inaccessible and from 

reservoirs thought uneconomic. All this thanks to the astute application of technology. 

Technology can make the difference between a business opportunity exploited or 

missed, between cash coming in or going out. In short, technology is a key 

determinant of a company's business performance. 
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The great inventor, Thomas Alva Edison, once said: "First be sure a thing is wanted, or 

needed, then go ahead". A clear "demand pull" statement. But we cannot expect a 

supplier, or a research team, or anybody, to solve specific problems in the usually very 

short time we have from a specific need arises until we need the solution and answers 

if they have to start from scratch. 

This implies that if we still want technology to be a driving force, we must demand from 

our contractors and other suppliers of technology that they are active in the 

development, implementation and use of new problemsolving technologies. But then we 

also must give them the opportunity of keeping abreast. We hardly do that if the only 

important criterion we use when awarding contracts is how far down daily or hourly 

rates are squeezed. It is important to remind ourselves of that fact in a time when cost 

reduction initiatives are at the top of the agenda in all companies. 

It is also necessary that we in our own organisations have human resources that have 

a technological level high enough to be able to exploit technological progress, and to 

modifiy technologies when necessary. 

A leadership that is interested in technology and willing to take well calculated 

technological risks is also of key importance. 

Technology as a driving force 

Some examples from Hydro where technical pioneering, or just smart application of 

existing technology have created or improved business results: 

1. Predrilling Oseberg: 

The Oseberg development broke the trend which was common for large field 

developments in the early eighties, the integrated PDQ-platform where the production 

wells were drilled after installation of the platform. Predrilling of production wells at 

Oseberg accellerated the oil production in the first years with about 15 mill m3, and 

contributed to a production start-up 4 months ahead of plan. The predrilling improved 

the NPV in 83-NOK with NOK 1,2 bill, in spite of a cost addition of about 700 mill NOK 

for the split platform concept as compared to the integrated. 
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2. Troll - Oseberg gas injection: 

By importing unprocessed gas in a multiphase 20" pipeline the 48 km uphill from Troll 

to Oseberg for injection in the reservoir to maintain pressure, it has been possible to 

increase the production rates in 1989-92, bringing earlier cash flow to the project, and 

also to increase the total oil recovery with about 50 mill m3 

3. Troll oil development: 

Troll is primarily known as a giant gas field. Underneath the gas cap, there are thin oil 

layers containing in place resources making Troll also one of the largest oil fields in the 

North Sea. The production of these reserves has earlier been found uneconomic with 

the traditional drilling and development technologies of the 80ties. Hydro drilled 

horizontal wells in two of the thin oil layers and tested the productivity with the aid of 

Petrojarl. This succesful test provided the basis for the Troll oil development, which was 

approved by the Norwegian Government in May 1992. 

This milestone marked the succesful completion of an extensive planning phase and 

the start of Norway's most innovative and ambitious subsea project to date. It will 

enable us to produce 60 mill Sm3 of oil from the oil province in west, with an upside 

potential if also oil from the eastern parts of Troll is produced. These reserves would for 

ever remain in the ground if only conventional technologies were available. 

Deep water (315 - 340 m), wide area distribution of a significant oil resource located in 

thin layers and a huge overlaying gas cap are the main features which combine to 

make the development a technological and project management challenge in all areas. 

Horizontal well technology, state-of-the-art subsea engineering, extensive use of flexible 

flowlines and risers and the world's first concrete semi-submersible production platform 

are all being applied. 
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4. Multiphase Transfer System (MTS) on Oseberg: 

As a result of the drilling of production wells in the northern part of Oseberg the reserve 

estimates in that part of the field were upgraded. In order to be able to produce these 

reserves as early as possible, and at the same time optimize the utilisation of the total 

processing capacity in the field by prolonging the plateau period, it was decided to 

transfer a multiphase well stream the 13 kilometers from the C-platform to the field 

centre. An added bonus was increased flexibility in the reservoir depletion strategy for 

the whole field. 

The project increases the NPV of Oseberg with approx NOK 3 bill (89-kr). A small, and 

not very "flashy" project (investments 600 mill NOK +), but very profitable. 

In industries where most technology is equally available to competitors, such as in the 

oil sector, the challenge usually means being innovative with what is available in the 

market rather than creating something from scratch. The examples I just mentioned 

also illustrate that the important thing often is to find, adapt and apply the best 

technologies and bringing them together in new and creative ways to improve business 

performance. And this happens in teams that draw together scientific, engineering and 

operational expertise from inside - and outside - the company. 

It is also my belief that it is important to have a company culture and a management 

that is willing to take well calculated risks, and also is technologically interested and 

oriented in addition to be business minded. 

Technology - one of five driving forces. 

To bring around the necessary improvements in the competitiveness of the Norwegian 

Continental Shelf we must move on several fronts. Creative application of technology is 

one, as I have illustrated. 

Cost consciousness, and stripping of costs that do not add value to the end products 

and to our customers, is another. No doubt we still have a long way to go before the 

power of this force is exhausted. 
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The third, and maybe the most vital force, is to achieve the necessary changes in 

culture and traditions in our business. The years with high oil prices and large field 

developments focused on large and costly solutions, where the (few) spokesmen for 

low cost and simple solutions had hard times, are behind us. But these years have 

formed the habits and working methods of our industry. We must learn to realise that 

the upstream business is a marginal business like any other, expect to achieve low 

costs and high safety standards as the norm, and we must believe in our ability to do 

so, shall we win the prize. 

It is interesting to note that so many of the recommendations from the NORSOK group 

actually are centered around changes that have to do with established routines and 

practices in our business. 

A fourth force needed is better cooperation between the different contributors to the 

success of an offshore develpoment. Among them are the contractors and suppliers, 

the oil companies in the different licence groups, the trade unions, the authorities and, 

of course, the operator himself. 

In order to maximise value creation in a project, establishment of long-term, mutually 

beneficial relationships based on understanding and trust between the operator and the 

other contributors is of great importance. 

I feel we still have a long way to go also in this matter before we have utilized the 

potential of working closer together. But I will warn against a naive conception of that 

cooperation will solve all our problems. Cooperation and teamwork is a demanding 

working method, that should be approached not only with respect, but also with 

determination and belief. 
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To complete the picture, the fifth vital force we need, is change in the current fiscal and 

other regulatory provisions to reflect the conditions we meet today and foresee in the 

years to come. To be specific, the removal of sliding scale in the older licences, and 

adjustment of the total government take in taxes and fees (C02, area fees, royalties on 

older fields), are necessary contributors in our joint efforts for competitiveness. Many 

other aspects of government provisions and practices need to be looked into, from the 

viewpoint whether or not they add value to our business or to the nation. The results of 

the work going on in NORSOK and OLF on these issues will be of great importance for 

our future. 

These five factors must support each other like the strands in a rope shall we have the 

strength to keep the Norwegian continental shelf competitive in the years to come and 

secure a future for the oil and gas industry in Norway. 

What are the challenges, and how do we respond? 

1 Lowering exploration costs, so that a high exploration level can be upheld. 

The results of exploration efforts over the last 10 years have been rather meagre. More 

than 75 bill NOK (93 value) has been spent on exploration. This has resulted in 

additional resources of approx 1 bill t.o.e. But a substantial part of the additional 

resources is upgrading of recoverable reserves in fields in production or under 

development. 

Most of the discoveries made are also small, and no new "giants" have been 

discovered. As a consequence exploration costs per barrel are increasing. 

In spite of this, our confidence in the possibility to make many interesting discoveries in 

the years to come, is great. According to the Norwegian Petroleum Directorate, (NPD) 

only about 12% of the expected total resources on the NCS have been produced so 

far. Of the total estimate of 9,8 bill t.o.e., almost 40% remain to be found. If we can 

unlock this potential, the rewards for everyone will be significant. The challenge is to get 

more exploration and evaluation work done for less money and in a shorter time. 
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The major costs in exploration are drilling and seismic aquisition. 40-50% of the costs 

in our exploration department are drilling costs, 20-30 % are seismic costs and the rest 

evaluation work, studies and administration. 

Great efforts are being made to reduce these costs. In Hydro we have brought average 

costs per metre drilled down from 22.000 NOK/metre to 16.000 NOK/metre over the 

last 3 years. Our aim is to reduce them with 50% from 1993 to 1995. The same aim 

(50% reduction) applies for 3D seismic costs per km. 

To achieve these results depends on many technical and organisational factors. 

'The main contributor is increased speed, in 3D seismic the collection, processing and 

interpretation of data for an area must (and can) be brought down from 2-2 1/2 years 

towards one year. 

In drilling, we assume that increased drilling speed will contribute more than 60% to the 

cost reduction per metre. Reduced time for data collection (esp. coring), and better 

(fewer and more long term) service contracts will do the rest. 

Drilling is an area that has seen considerable technological improvements over the later 

years. One of the most interesting technological developments is the use of slim hole 

drilling. Costs savings of more than 40% as compared to conventional wells have been 

assumed. 

As this conference is going on, Hydro is for the first time on the Norwegian shelf testing 

coiled tubing drilling on block 25/11 from the semisubmersible rig West Vanguard. We 

hope this test will tell us what areas we need to focus on in order to be able to use coil 

tubing or conventional slim hole drilling effectively on ships or semis in the future. 

Deep water drilling will be more in focus on the NCS when new deep water areas, like 

Vøring, are opened for exploration in the 15. licencing round. The deepest locations up 

to now has been in the Barents sea, and both in this area, and offshore Namibia, Hydro 

has successfully drilled wells in water depths of around 500 m. We are now planning a 

second well offshore Namibia in water depths up to 900 m. This well will probably be 

spudded early 1995. 
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2. Optimal utilization of existing infrastructure and increased oil recovery 

The total investments in field developments and pipeline systems on NCS totalled an 

impressive NOK 630 bill (1994 value) at the end of 1993. Just for illustration.the size of 

this amount is approx. 2,5 times the present stock market value of all companies listed 

on the Oslo Stock Exchange. 40% of the investments are related to the "big four", 

Ekofisk, Statfjord, Gullfaks and Oseberg. 

This proximity to already insalled procesing centres gives opportunities for cost effective 

processing of minor discoveries in the areas covered, for instance in the Oseberg, 

Gullfaks, Statfjord and Snorre areas. A main challenge is, however, to avoid the time 

and cost overruns we have experienced on several satellite developments lately in 

connection with tie in to producing platforms. 

Another challenge is to improve the multiphase flow technology, for instance improve 

hydrate and corrosion control, improve control of sub sea manifolds etc. But the 

multiphase technology "market" is being attacked both from platform drilling (longer 

wells) for oil and gas deposits closer to the platforms and from cost effective floating 

production units for deposits located at some distance. The cost effectiveness of the 

different technologies available will decide what to use in the individual cases. 

Increasing the recoverable reserves from fields in production is another main challenge 

with very good economic potential. Reserves in the four main fields have over the last 

10 years been upgraded with more than 400 mill t.o.e, or more than the recoverable 

reserves in Oseberg. These reserves can often be produced at very low costs 

compared with development of new fields of corresponding size. 

An example from Oseberg can illustrate this: By converting four vertical wells to 

horizontal wells, oil recovery will increase with 15 mill bbl. The extra cost is USD 15 mill, 

giving a "development" cost of USD 1/bbl. 

This shows that advanced drilling technology and effective drilling operations are very 

powerful tools also for increasing recovery. 
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Hydro has drilled a well on Oseberg C to 7785 m and we are planning a well to 8400 

m., lengths that were unheard of just a few years ago. We have made a preliminary 

analysis of the technical possibility to drill to 12000 m. should this be needed. 

In 1990 Hydro drilled the first horizontal wells in the Norwegian sector on Troli. Today 

this technology is commonly used, and horizontal wells are now completed up to 2000 

m. We are presently drilling a well with a planned horizontal section of 3000 m. The 

limit of extended horizontal drilling has not been tested, but we see a future goal of 

4000 m. if this well length is economical. 

Branch drilling will in the future play an important role in increasing the recovery from 

existing fields. It will also lower topside weights (and thereby costs), and reduce drilling 

costs. 

Better reservoir management and prediction techniques,* better drilling technologies and 

lower drilling costs are important conditions for achieving even better yield increments 

from existing fields. 

3. Making small and marginal finds commercial 

The third major challenge will be to make smaller and marginal fields commercial. If we 

take a look at the forecast of hydrocarbon production in Norway the next 10 years, we 

find that by the end of this period the total production from the 4 "workhorses" will be 

down to approx. 30% of today's level. If we are to maintain the same production level, 

this reduction will mainly have to be substituted from "other fields", probably small and 

today termed "marginal" fields. 

In St.meld. ("White Paper") nr. 26 (1994/94) the Ministry of Industry and Energy 

assumes an oil production of 95 mill t.o.e. in 2005. 65% of this is expected to come 

from discoveries which have not yet been decided developed, and 25% from fields not 

yet discovered. Only 10%, or approx 200.000 bbl/day, will be from fields in production 

or under development today, according to this forecast. 
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The replacement of production from fields tapering off will be a major challenge for 

the whole Norwegian oil community. 

This problem will have to be attacked on several fronts: 

A. Bringing down development time and costs: 

The NORSOK recommendation is, as I have said, to bring down costs and execution 

time from PDO to start-up for a typical North Sea offshore project with 40-50 % over a 

five years period. An improvement of 25-30% is expected in the first projects to be 

executed. 

I have already mentioned the possibilities connected with producing marginal fields by 

the aid of the existing infrastructure. But we also have to meet the challenge of cost 

effective stand alone developments. 

I will, however, show you briefly how the principles and solutions we have arrived at so 

far will affect the Njord development. This project is not approved by Hydro and the 

other partners for development yet, we are awaiting what changes the government will 

introduce in taxes and use of sliding scale this autumn. We have been doing our part of 

the task, however, by developing a concept that we believe is the most cost effective 

we can present today, 

The Njord field, located on Haltenbanken, has been a challenge to Hydro for many 

years. Extensive development studies were carried out in 1987 to 1991. The identified 

"old" concept did not fulfill economic retirements and was shelved in 1991. Screening 

studies in 1993 based on a "new" approacn with respect to functional requirements 

based upon operation and maintenance experiences and needs, standards and project 

execution plans gave considerable improvement in the project economy. 

The illustration shows some of the effects obtained if we compare the two development 

schemes. 
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It also illustrates the effect on the field economy if we include the sunk costs, which for 

Njord are more than 1,5 bill NOK (current values), and if the sliding scale provisions are 

applied in addition (Statoil/SDØE 50->65%) 

Depending on the development of oil prices, the illustration shows that this project can 

be profitable on a cash forward basis, but it may be very difficult to get a return on the 

sunk costs. 

It will obviously have negative effects on the attractiveness of the NCS if the long term 

profitability of fields developed is not good enough to cover all costs, including 

exploration and study costs. In addition the projects which are developed, shall not only 

cover their own sunk costs, but also the cost of all unsuccesful exploration work carried 

out on other blocks. 

The effect of application of the sliding scale on the economy for the partners is also 

illustrated on the overhead. 

B. Reduction of operating costs. 

The guidelines for cost reduction set out by the NORSOK study are also relevant for 

operating costs. We will, hovever, not avoid an increase in unit costs as the production 

falls off from the individual fields. The challenge is, however, to minimize this effect by 

reducing the total costs as much as possible, and extending the production period. 

Hydro has two main fields in production which today are producing at peak capacity, 

Oseberg and Brage. Great efforts are being made to reduce the operating costs in both 

fields. The results so far are promising, and have encouraged us to aim for even better 

results in the years to come. We are aiming at a further cost reduction of 30% in the 

period 1995-97. 

The reductions have been made possible through increased focus on costs on all 

levels, the setting of ambitious, but realistic goals, close follow-up of goals, and not 

least close cooperation with and contribution from the trade unions in introducing and 

carrying out cost reduction initiatives. 
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One of the main results obtained, is a considerable reduction in manhours necessary 

for operation. The illustration shows the development of number of manhours at 

Oseberg and Brage. It is no coincidence that the reduction of mar-hours from 1991 to 

1995 and the cost reduction in the same period on Oseberg, both correspond to 

approximately 40%. 

Closing remarks 

Technology - one of five driving forces. 

The results achieved by Hydro in lowering operating costs are maybe the best example 

that technology is not the only driving force in improving the long term competitiveness 

of our oil and gas resources. These cost reductions are not technology driven. But 

technology is important, as one of the five main driving forces for better long term 

results. The challenge is to exploit the synergy obtained if all five forces can be joined 

effectively. 

Most important success factor: Synergy in the planning and project execution phase. 

The most important success factor in any field development is the quality of the work 

that takes place in the preparation period before a field development is decided, and 

during project execution. Positive synergy effects are therefore of particular importance 

in these phases. After the investment period, the possibilities to influence the overall 

economy in a project is more limited. 

We must in particular ascertain that all operating experience gained, positive and 

negative, are brought into new projects. Good integration of operating , advanced 

technical, engineering and construction knowhow must be promoted. This must take 

place on all levels: Internally, in the oil companies, transfer of experience from the 

production units back to the planning and engineering units, and externally, for instance 

between the oil companies and their suppliers and constructors. This sharing of skills 

and technologies should, I believe, in the years to come change the way the oil industry 

will work. 
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The authorities are also very important partners in this process and can give decisive 

contributions to new development by offering favourable and, not at least, predictable 

and stable conditions, rules and regulations in the framework for the actual 

development. 

The oil community in Norway is not large if one counts number of employees or 

companies or institutions involved on a permanent basis, but in the course of our short 

oil history there has been a tremendous development both technologically and 

commercially. It would strengthen us further if we, both in Norway and internationally, 

became known for our ability to cooperate to maximise the value creation in our 

industry. 

Most important technologies: Drilling and Reservoir management techniques 

If I were to pinpoint the single most important technology area to focus on in the years 

to come I would select improvement of drilling and well completion/control 

technologies, and closely related to this, better reservoir prediction and management 

techniques. 

Drilling and drilling costs are a cornerstone in all phases of upstream activities, from 

exploration to production. 

In exploration work, seismic and studies can only give indications, no matter how much 

resources are spent. Drilling will give the final answers. But drilling a wildcat is a very 

costly affair'today, and in times when exploration budgets are scarce, exploration 

drilling is often cut to a minimum. 

No studies can replace cost effective information gathering from a drilled well, and if we 

succeed in our efforts to cut drilling costs, we may well see an upsurge in drilling 

activities, at the expence of the volume of study work. 
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The other important area, which must be seen in connection with drilling technology, is 

our ability to accurately describe, characterize, and model the reservoir. A major 

challenge for reservoir modeling is to translate relatively small amounts of data from well 

logs, cores and tests, and other geological sources into a representative description. 

Techniques that will enable us to better define the heterogenous distribution of 

properties throughout the reservoir, wiil lead to lower development costs and greater 

hydrocarbon recovery. 

Our ability to predict, monitor and control well and reservoir performance as conditions 

change during reservoir depletion will also be most important. 

Most important cost driver: Manpower and manpower productivity 

The main contributor to bringing costs down is, I believe, to increase manpower 

productivity in all phases of the business. As I have demonstrated earlier, there is an 

almost 1 :1 relationship between manpower and costs in many cases. This is not good 

news for the labour market, but it is what it takes to keep us in business and keep us 

in step with the increasing tough North Sea operating environment and oil price 

outlook. 
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TECHNOLOGY AS A DRIVING FORCE 

Oseberg - MTS (Multiphase Transfer System) 
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Distribution of exploration department costs 
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Hydro: cost/meter exploration, appraisal and 
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Drilling Technology 
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Drilling - important in all project phases 
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