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Oil companies in Norway and the oil related industry are presently in the middle of a one year 

long, and quite substantial, efficiency-process named NORSOK. The initiative of NORSOK 

was taken by the Ministry of Industry and Energy with the objective of finding more cost- and 

time-efficient ways of exploiting oil and gas from the Norwegian Continental Shelf. This 

initiative is quite simply seen as a necessity in order to compete and survive in the longer run. 

Saga Petroleum participates actively in all of the NORSOK working groups, and has internally 

put emphasis on the importance of transforming improved principles into action in a 

responsive, but also systematic way. 

This paper will present changes Saga Petroleum foresee as a result of experience gained, 

through previous projects as well as efficiency processes, and which will be applied to the 

planning and execution of two current field development projects, namely the Vigdis field in 

the North Sea and the Midgard field in the Haltenbanken Area. 

Frame 1 

The picture will show the location of Vigdis and Midgard on the Norwegian continental shelf. 
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The new principles which will be applied for the two developments, and which will be 

addressed here, are the same, and for the sake of efficiency this presentation will be focused on 

Vigdis to illustrate them in more details. The conclusions, however, will be given as significant 

savings in the investments and schedules for both Vigdis and Midgard. 

Both fields represent relatively old discoveries. Midgard, which is a gas field, was found as 

early as 1981, whereas Vigdis was found stepwise in an east, west and middle section from 

1986 to 1990. Both fields have been through several development scenarios, and have been 

matured along with the general learning curve for this type of projects. The scope of this paper 

will be the step-function in the learning curve brought forward by applying two significant new 

strategies: 

1. The Sequence of the Work 

2. Functional Requirements only 

Frame 2 

Application of new execution strategies for Vigdis and Midgard 

1. The Seguence of the work 

2. Functional Requirements only 

North Sea Field Development Practice 

Before I start going into the new principles and the improvements obtained for Vigdis and 

Midgard, I would like to refer back to last year's Advanced Projects Conference here in 
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Stavanger and a presentation by Mr. Olav Lappegard, from Saga Petroleum., on strengths and 

weaknesses of the North Sea development practice. One focal point of this presentation was a 

recalculation of what could have been saved on the two projects Snorre and Tordis by the 

utilisation of a changed execution strategy. Both figures indicated improvements in NPV in the 

order of 20%, or between 1 or 2 dollar in improved balance price per barrel of oil. 

Frame 3 

Snorre and Tordis - possible cost savings 

Possible cost reduction 

12 months' reduction time 

Reduced costs of eng. documentation, etc. 

Tendering processes 

Uncertainties taken into consideration: 

Improved balance price in NOK per barrel 

Savings 

Snorre 

850 

1250 

1500 

3600 

7-15 

NPV,MNOK-93 

• 

Tordis 

80 

250 

200 

630 

7-10 

One of the most significant factors in obtaining cost- and time-reductions of the order indicated 

here is the sequence in which a project is executed. It was therefore pointed out that an early 

engagement of suppliers and contractors was essential in cutting cost and time, compared with 

a conventional execution. 

Frame 4 

This picture will show the comparison of an early selection of suppliers and contractors compared 

with a conventional selection after the approval of a PDO. 
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The Vigdis Field 

The Vigdis field is located in block 34/4 in the North Sea, and is literally speaking surrounded 

by infrastructure. The Snorre TLP in the north, three Statfjord platforms in the west and three 

Gullfaks platforms in the south. In addition to these, there are several British platforms within 

reach. 

Frame 5 

The picture will show Vigdis as a subsea development including local infrastructure. 

Recoverable reserves axe estimated to 28,3 x 106Sm3. The report of commerciality was issued 

in October 1991. Screening studies were next performed on a large number of alternatives, and 

concluded on further work with the following three cases: 

• Subsea tie-back to Snorre TLP 

• Subsea tie-back to Gullfaks or Statfjord 

• Production ship on a stand-alone basis. 

Frame 6 

Screening-studies of a large number of alternatives concluded on further work with the following 

cases: 

- Subsea with tie-back to Snorre TLP 

- Subsea with tie-back to Gullfaks or Statfjord 

- Production ship on a stand-alonge basis 

The three cases were then further developed through 1992 based on what is best described as 

conventional project execution principles. That is conceptual engineering on a general basis 
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with the aim of selecting suppliers during detailed engineering and selecting contractors, 

through a competitive bidding process, just in time for start of construction. 

The cost estimate for Vigdis late 1992, exclusive of drilling was NOK 5,4 billion, and the 

project execution time from start of preparing a Plan for Development and Operation (PDO) to 

first oil was estimated to 45 months. 

Frame 7 

Status of work autumn 1992 

- Total investment, exclusive of drilling: 

- Project execution schedule from start of the PDO to first oil: 

NOK 5,4 billion 

45 months 

To conclude the three alternatives into the selection of the overall best case, and to base a 

submittal of a PDO to the authorities proved, however, quite difficult. This had little, or 

nothing, to do with execution principles or overall cost and time estimates even though these 

were based on conventional methods for cost and schedule estimating,, but was rather a result 

of individual favourite solutions within the Vigdis license. In turn the Snorre TLP alternative 

was withdrawn owing discussions as to the readiness of the newly installed platform to take on 

Vigdis. The production ship was next voted down by one majority of the partners, and finally 

the Gullfaks alternative was voted down by yet another majority constellation of partners. In 

February 1993 it was therefore concluded that there was no basis in the license at that time to 

submit a PDO to the authorities at all. 

Vigdis was then left idling for almost one year. In the meantime, however, emphasis was 

placed internally on the analysis of past and current projects and I would again like to refer 

back to the presentation made at the Advanced Projects Conference her in Stavanger by Saga 

Petroleum, and the application of new execution principles on the Vigdis project. 
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The Application of new Strategies ^ 

During the first half of 1994, after a relatively brief prescreening phase of a total of seven 

development scenarios for Vigdis, the same three alternatives as in 1992 came through to a 

final round. 

Frame 8 

New prescreeing of seven possible development scenarios concluded on the same three cases for 

further studies: 

- Subsea with tie-back to Snorre TLP 

- Subsea with tie-back to Gullfaks or Statfjord 

- Production ship on a stand-alone basis 

I 

Then, on 29 June 1994, after further evaluations had been performed on three cases, the Vigdis 

license decided to prepare a PDO based on a subsea development with wellstream to, and 

injection water from, the Snorre TLP. 

The evaluation of the Vigdis development which took place this year, took full account of the 

new strategies which had been prepared in-house, and I would particularly like to focus on two ™ 

areas in more detail: 
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1. Changing the Sequence of the Work 

- Utilise long term relationship with suppliers and contractors which have demonstrated 

the necessary attitude and qualification. 

- Select equipment and system suppliers as early as possible and base further work on 

specific and firm data. 

- Select contractors, such as fabricators, pipe-laying and marine operations, as early as 

possible and integrate their know-how into early design work. 

Frame 9 

Changing the Sequence of the Work: 

- Utilise long term relationship with suppliers and contractors which have demonstrated the 

necessary attitude and qualification . 

- Select equipment and system suppliers as early as possible and base further work on specific 

and firm data. 

- Select contractors, such as fabricators, pipe-laying and marine operations, as early as 

possible and integrate their know-how into early design work. 

2. Functional Requirements only 

- Base technical requirements on functional specifications, and allow suppliers and 

contractors to offer their most competitive solutions 
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Frame 10 

Utilize Functional Requirements only 

- Base technical requirements on functional 

to offer their most competitive solutions 

specifications, and allow suppliers and contractors 

The Industry's response ^ 

Suppliers and contractors have responded very favourably, and I may even say enthusiastically, 

to be allowed an opinion on front-end engineering. The co-operation between main 

contributors such as engineering contractor, key suppliers and various contractors were 

arranged through a number of smaller study-contracts in this phase and has, in my view, been 

very successful. Suppliers and contractors have filled a traditionally empty hole in this phase of 

the work, and as a result we were able to turn general engineering into far more specific 

engineering with a large degree of detailing. 

The traditional way of designing around general equipment or systems a number of times, and ^ 

often as many as three times during concept, detail and construction phases, can clearly be ^ 

improved. 

Equally, an early integration of suppliers and contractors allowed us to drastically reduce 

detailed specifications. In the case of Vigdis, we have invited the industry to offer the standards 

they felt adequate, based on functional requirements, and naturally, full compliance with 

official rules and regulations. Standardisation has automatically been taken care of since we 

considered well known suppliers and contractors. This fact has also ensured reuse of tools and 

spares to the extent possible. 
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I should make one note as to the technical requirements, however. Since this approach was a 

novel approach to Saga, and experience so far had been based on very specific and very 

detailed company requirements towards suppliers, we used our traditional specifications to 

verify changes against. The indications so far are, however, that allowing the suppliers to use 

their standards, within functional requirements and official rules and regulations, will ensure 

adequate quality. In some cases it can even be argued that quality may be improved, since we 

do not impose solution on the suppliers which they may even be unfamiliar or uncomfortable 

with, but which they may hesitate to argue in the heat of competition. 

Significant Benefits 

The changed execution model, just described, allowed us to significantly reduce both the 

investment and the execution time. The decision in the license to base a PDO on a subsea 

development tied back to the Snorre TLP has now been estimated to an investment of NOK 

3,2 billion exclusive of drilling. The execution schedule from start of preparing an PDO to first 

oil has been estimated to 36 months. 

Frame 11 

Vigdis Field Development 

Status of work June 1994: 

Total investment, exclusive of drilling; reduced from 

Execution schedule from start PDO - first oil: reduced from 

1992 1994 

NOK 5,2 to NOK 3,2 billion 

45 months to 36 months 

The numbers from June 1994 quoted here can not be compared directly with the numbers from 

February 1993 which I quoted earlier, because there are several other factors which affect the 
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i 
overall reduction. (One such factor is for example the difference in distances between Vidgis 

and infrastructure considered.) 

We have therefore performed in-house calculations on the effect of applying the two new 

principles alone, and find that the cost can be reduced in the order of 20% - 30%, and the 

schedule can be reduced in the order of 9 months. 

Both figures are in my view considerable and a clear result of an arrangement where all parties 

work together earlier and closer. 

Frame 12 

Internal calculations on the effect of applying the new principles on project execution show that 

- cost can be reduced with 20 to 30% 

- the schedule can be reduced with 9 months 

The Midgard Field 

The Midgard field is located in blocks 6507/11 and 6507/12 in the Haltenbanken area. Midgard 

is different to Vigdis on most accounts. Firstly; it is a gas field and as such dependent on being 

allocated new gas contracts in order to be developed. Secondly; Haltenbanken has no gas 

infrastructure which Midgard could tie into. Midgard was therefore engineered as a free

standing monotower platform with a pipeline connection to the North Sea. A preliminary PDO 

was prepared in December 1991, mostly in order to demonstrate the readiness of Midgard in 

connection with new gas sales. Either in UK or on the continent. 

The cost estimate in December 1991 prepared in connection with the preliminary PDO for the 

platform only, no pipeline, was NOK 11 billion. The execution schedule from approval of the 

PDO to commercial gas was 52 months. 
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As most of you may know, however, the allocation of new gas contracts has been a heavily 

debated topic since 1991, and in fact still is. The fact of the matter is that today there is still no 

decision on which field, or fields, will supply the large quantities of gas "under discussion. 

Regrettably as this may be, however, the lack of decision for Midgard have given us time to 

once again draw upon the lessons learnt on Snorre and Tordis, and apply similar new execution 

strategies on Midgard, as explained for Vigdis just now. 

The result of this, obtained through project planning and execution work supported by 

technical studies, was summarized in an updated Midgard concept in March 1994. This 

concept and corresponding cost and schedule updates were presented to the Gas Supply 

Committee (GSC) as input to their evaluation and recommendation to the Ministry of Industry 

and Energy in April 1994 of fields for gas contract allocation. 

Frame 13 

Midgard Field Development Dec. 1991 March 1994 

Statis of work march 1994: 

Total investment, excl. drilling and gas pipeline: 11 NOK billion 9.3 NOK billion 

Project schedule from approal. PDO to commercial gas: 52 months 43 months 

Cost savings of 15% demonstrated mainly as a result of changed strategies. 

Further detailing may bring this to 20-25%. 

Compared to the Midgard 1991 preliminary PDO estimates, the March 1994 results show a 

cost reduction of 15% from 11 to 9.3 NOK billion, excluding drilling and the gas export 

pipeline. The corresponding reduction of the project execution scedule is 9 months. 
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We believe in Saga that there is still a potential for further cost saving on Midgard, but this 

project has, contrary to Vigdis, so far not had the opportunity to engage the industry in 

conceptual work which we believe can be so fruitful. Given this opportunity we are confident 

that the total savings compared to the 1991 preliminary PDO (based on conventional execution 

principles) will amount to more than 20%. 

Conclusion 

I hope this presentation of the development achieved during the last year For the Vigdis project 

and the Midgard project have demonstrated that we have been able to leam from our previous 

experioence and implement realistic and well founded new pronciples for the execution of our 

next projects. I am particularly happy to point out that the principles addressed are obtained 

through an early and logic cooperation with the industry, based on long-term relationship in the 

mututal interest of all parties. 

The apparently biggest hurdle just now, as I see it, is the level of understanding in oil 

companies and in the industry, on all levels, to understand and accept these new principels to 

be used. Too much energy has been used so far in order to debate and dicuss internally and 

externally, rather than implementing and acting. 
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