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The Norwegian Petroleum Directorate shall provide for a highest possible creation of value and contribute
to a safe conduct of the petroleum activities and a sound exploitation of the resources, while having due
consideration for the environment.

The Norwegian Petroleum Directorate was established in 1972 and has approximately 350 positions.
The Norwegian Petroleum Directorate answers to the Ministry of Petroleum and Energy with regard to
resource management and administrative matters, and to the Ministry of Local Government and Regional
Development for matters relating to safety and working environment. Within the area, ¢f)C@he
Norwegian Petroleum Directorate exercises authority on behalf of the Ministry of Finance.

The most important tasks of the Norwegian Petroleum Directorate are to have the best possible knowledge
concerning discovered and undiscovered petroleum resources on the Norwegian continental shelf, to carry
out supervision to ensure that the licensees manage the resources in an efficient and prudent manner and to
supervise regulatory compliance so that a responsible safety level and working environment are established,
maintained and further developed. The Norwegian Petroleum Directorate also has an important role with
regard to influencing the industry to develop solutions which serve the best interests of society as a whole.

The Norwegian Petroleum Directorate provides advice to supervising ministries and has been delegated
the authority to issue regulations and make decisions regarding consents, orders, deviations and approvals
pursuant to the regulations.

Through its activities, the Norwegian Petroleum Directorate shall contribute towards making Norway a
leader in environmental issues.

The Norwegian Petroleum Directorate shall also provide neutral information concerning the petroleum
activities to the industry, the media and to society at large.

Norwegian Petroleum Directorate Telephone: 51 87 60 00 Internet: http://www.npd.no
Prof. Olav Hanssensvei 10 Fax: 51551571 E-mail: postboks@npd.no
P.O. Box 600 « 51 87 19 35 X400: c=no a=telemax p=npd s=postboks

4003 Stavanger
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Preface

Resource growth and production The industry cooperation forum FORCE had yet
The total resource growth in fields and discoveries on thenother active year, and agreement was reached in 1998 to
Norwegian shelf in 1998 has been estimated to beontinue FORCE until the end of 2001. A number of
approximately 287 million Sho.e., divided between 92 seminars were arranged under the direction of the forum
million Sm?® liquid (oil, NGL and condensate), and regarding topics related to increased recovery. These
approximately 196 billion Sfrgas. The resource growth seminars were of high technical quality, and were very well
as a consequence of new discoveries in 1998 is presumedtended. Several new cooperation projects have been
to amount to 45-75 million Shoil (including NGL and  started during the year. The Norwegian Petroleum
condensate) and approximately 45-85 billion*§as. Of  Directorate believes that these are important measures in
these volumes, only the 6507/5-1 discovery of 34 mil-order to realize even more of the identified recovery
lion Sn? oil and 34 billion Srhgas has been recorded un- potential for oil. As of 31 December 1998, this has been
der new discoveries, Resource Class 7. The otheestimated at 670 million Shoil.
discoveries are still in an early evaluation phase, and have In 1997, the Norwegian Petroleum Directorate
therefore not yet been recorded under new discoveriesawarded its IOR prize for the first time. The prize went to
In technical accounting terms, these volumes are still irthe Troll-Oil project with Norsk Hydro as operator, in
the undiscovered resources group. recognition of courage and innovation in connection with
New estimates show a reduced potential for resourcescreasing recovery from the thin oil zones on the Troll
from potential future measures for increased recovery ofield. It is the intention of the Norwegian Petroleum
about 100 million Sfho.e. At the same time, the estimated Directorate that the prize will be awarded annually, if there
average rate of recovery for the oil resources in oil fieldsare worthy candidates.
in production and under development has increased from
approximately 43 per cent in 1997 to approximately 44Development
per cent in 1998. A new review of the undiscoveredThe Norwegian Petroleum Directorate has considered the
resources has been made during 1998. The estimate hpkns for development and operation of Snorre B Phase II,
been changed, mainly on the basis of a review of the ared3ullfaks Satellites Phase Il, Brage, Yme Beta Vest, as well
in the Barents Sea and confirmation of new explorationas a supplement to the PDO for well group T in the Troll
play models in the Vgring Basin. The estimate forVest gas province.
undiscovered resources is now approximately 1.4 billion The plan for installation and operation of the Jotun gas
Sn? oil and 2.3 billion Srhgas, or a total of 3.7 billion pipeline has also been considered.
Sn¥ o0.e. Thisis an increase of about 200 millior? 8ra. As a result of the somewhat extensive development
since last year. This means that the total recoverablplans that were submitted from the autumn of 1995 and up
resources have been adjusted upwards by 400 millién Snto the spring of 1997, activities in the industry reached a
o.e. and are now 13.2 billion Sro.e., divided between historic high in 1998. This led the Ministry of Petroleum
approximately 6.5 billion Sfno.e. 0il/NGL and approxi- and Energy to see a need for adjusting the timing of star-
mately 6.7 million Srho.e. gas. ting new projects. As regards the Norwegian Petroleum
In 1998, approximately 169 million Sroil (2.91 mil- Directorate, the focus has been on consolidating and
lion barrels per day), approximately 8 million tonnes NGL/ supplementing the decisions that have been made in order
condensate and approximately 43 billion®Syas were to meet the strong increase in gas deliveries to the
produced for export. Gross gas production, including ga€ontinent. Therefore, the spotlight has been aimed at tak-
for injection, fuel, etc., amounted to approximately 73ing care of the injection needs on the shelf so that the
billion Smf. The production of oil and NGL/condensate overall oil and gas resources can be exploited in the best
in 1998 was approximately 8 million Sm.e. lower than possible manner. This challenge has been reinforced by
in the previous year. The most important causes of thifalling oil prices throughout the year.
were the production regulation resulting in a 3 per cent The work of paving the way for further development of
cut which was implemented from and including the monthtime-critical discoveries and exploitation of existing
of May, delayed production start for new fields, technicalinfrastructure has been followed up through consideration
problems on the installations and well problems. of the plans submitted, and through announcement of
blocks in the North Sea Round.
Increased recovery
During 1998, the Norwegian Petroleum Directorate New discoveries
continued its focus on the challenges connected withA total of eight discoveries were made on the Norwegian
measures to increase recovery. In particular, extended uséelf during 1998, two in the Norwegian Sea and six in the
of gas injection was evaluated and viewed in context witiNorth Sea. 32 exploration wells were completed during
overall gas management on the shelf. A study of thin andhe course of the year: 21 wildcat wells (of which one
marginal oil zones on the shelf showed that efforts in thavell failed and was completed before it reached its target)
years to come should primarily be aimed at Troll, Sleipnerand 11 appraisal wells.
Vest, 7121/4-1 Snghvit and 6407/1-3 Tyrihans Nord. Exploration for oil and gas in the deep-water areas in
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the Norwegian Sea continued in 1998. Four exploratioriThe fields’ final phase
wells were drilled in these areas. Three of the wells wer&Some of the larger fields on the Norwegian shelf are now
dry. BP, as operator of well 6305/7-1, proved substantiabpproaching the time for cessation of production. Factors
gas resources in the southern part of the Ormen Langsuch as oil price, tariffs and remaining resources may have
dome. The Norwegian Petroleum Directorate regards thisignificance for the final shutdown date. The Norwegian
well as an appraisal of the deposit discovered by Norsketroleum Directorate places special emphasis on ensuring
Hydro in 1997. The resource estimate for this structurehat the remaining resources are produced to the greatest
is 315 billion Srigas. This is a clear increase compareddegree possible prior to shutdown.
with last year’s estimate, which was 100 billion*Sm The Norwegian Petroleum Directorate has undertaken
Amoco, as operator of well 6507/5-1, made aan evaluation in connection with the recovery potential
significant oil and gas discovery on the Dgnn terrace. Thand timing of cessation for Gyda and Ula, and has made a
discovery has been named Skarv. Saga, as operator of welcommendation for changes in the existing agreements.
6406/2-6, made a discovery of gas and condensate soutiihe cessation plan for Albuskjell has been processed. The
west of the Asgard field. There is great uncertainty as ttNorwegian Petroleum Directorate is concerned with
the size of this discovery, and further exploration drilling ensuring that the installations that are removed from
is necessary before the size can be established. production are disposed of in a way that is in accordance
In the North Sea, Norsk Hydro proved oil southwestwith national and international framework conditions.
of the Heimdal field as operator of well 24/6-2. The com-
pany also made an interesting discovery in well 30/9-19Data management
close by the Oseberg field. In other respects, thdn a situation where the amount of information is increasing
discoveries in the North Sea are small, however, there iand information technology is developing at a rapid pace,
still a possibility that some of these discoveries may pro-t is crucial for the effectiveness of the oil industry that
vide good economy because they are located close toew technology is put into use. The Norwegian Petro-

existing infrastructure. leum Directorate is still the project manager for the DIS-
KOS project, which is a common data solution for 17 oil
Environment companies. Emphasis has been placed on reducing

The increasing attention surrounding environmental issuesnnecessary reporting to the authorities. At the same time,
and the Directorate’s responsibility and tasks in the areséhe Norwegian Petroleum Directorate expends conside-
of the environment have become more visible throughrable resources on improving the quality of the data that
paramount goals and activity plans. has already been reported. This is in order to ensure that
Prognoses for emissions of COIO,, NMVOC, CH, data which is incorporated in the Norwegian Petroleum
and CFC have been prepared. The prognoses mainly shdirectorate’s many reports, analyses and prognoses, is of
a certain decline in the expected emissions in the years tiie best quality possible. The Directorate also places great
come. This is due both to delayed production and aremphasis on ensuring that data which is no longer subject
expectation of somewhat less emissions for each unito confidentiality is made available to the industry in an
produced. efficient manner. The Norwegian Petroleum Directorate
In 1998, CQ emissions from activities subject to the has participated in various industry initiatives for
CO, tax were about 8.3 million tonnes, which is equivalentstandardization of data models and use of terminology. The
to a reduction of about 1 per cent compared with 1997Petroleum Register, which is now the responsibility of
The CQ emissions per produced unit increased bythe Norwegian Petroleum Directorate, is kept up-to-date
approximately 1.4 per cent. with regard to both software tools and data content. The
A gratifying development trend is that the industry is Norwegian Petroleum Directorate has also been among
now using a greater degree of new and environmentallyhe initiators for establishing the industry network SOIL.
friendly technology in connection with new development
plans. Atthe same time, work is being done by several oAccidents and events
the oil companies to map potential measures for reducin@nce again, there were no fatal accidents within the Nor-
emissions on both new and older installations. A lot ofwegian Petroleum Directorate’s sphere of responsibility
work is also being done under the direction of MILJ@SOK n the petroleum activities in 1998, nor were there any
Phase Il in order to develop and implement a cost-effectivaccidents that led to serious damage to the environment
environmental strategy. The Norwegian Petroleumor significant material loss or interruption of production.
Directorate places emphasis on good cooperation and@he absence of major accidents does not, however, mean
active participation in the MILJ@SOK context. The Nor- that the activities are without risk. Because major accidents
wegian Petroleum Directorate has focused on the industrgeldom occur, other indicators must be used in order to
developing efficient and environmentally friendly assess the overall risk level. On the basis of an overall
solutions that simultaneously ensure good use of resourcevaluation, the Norwegian Petroleum Directorate believes
and creation of value. that the risk level has been on the decline in recent years.
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The frequency of accidents involving personal injury to come into force in the year 2000, the number of topical
has stayed at about the same level in recent years. Evesgulations will be reduced from the current 14 to four,
though the Directorate does not regard the injury rate irwithin the areas of management, operation, technology and
the petroleum activities as a whole to be particularly highdocumentation.
it still believes that the injury frequency must be reduced The regulatory reform does not have the objective of
further. tightening the technical requirements placed on the acti-

For the first time in several years, the number of gasvities, but will continue the current regulation within the
leaks has shown a decline, which may indicate that théame of a new regulatory structure. The change will make
efforts in this area are beginning to have an effect. Thehe regulations more accessible and will provide the super-
number of fires and near-fires is approximately constantyision authorities with more comprehensive and effective
but relatively few of these are regarded as being seriousmanagement instruments. In addition, the objective is to

The number of notifications of work-related diseasesprovide for greater use of recognized industry standards,
has continued to increase in 1998, but the Directorate hass well as to improve the predictability in connection with
reason to believe that this is related to improved reportin@pplication of the regulations vis-a-vis mobile installations.
of such diseases. It is still assumed that underreporting As a step in the work to transfer as much as possible of
exists. In addition to the suffering experienced by the indithe Norwegian Petroleum Directorate’s guidelines to
vidual, work-related diseases cost the companies and sindustry standards, the Directorate has also participated
ciety enormous amounts of money. Therefore, it is im-actively in 1998 in international and national
portant that the companies contribute to a better foundastandardization work with relevance for safety and the
tion for prioritization of efforts in this area through good working environment in the petroleum activities. Once
reporting. again, the Norwegian Petroleum Directorate has carried

The Directorate registers, investigates and follows upout annual updates of changes to the regulations in 1998
accidents, injuries and events, and uses the results as anorder to ensure that the regulations are always as
important part of the basis for prioritizing measures. Thesappropriate as possible, and that they are adapted to natio-
priorities provide guidelines for the supervision, regulatorynal and international developments.
work, information activities and further development of  In 1998, the Norwegian Petroleum Directorate

the Directorate’s own expertise. commenced work on developing a system whereby owners
of mobile installations can obtain a type of advance state-
Safety and working environment challenges ment with regard to the installation’s applicability in

Experience gained from supervision shows that the petrorelation to the regulations on the Norwegian shelf. By
leum activities on the whole take place within prudentadopting such a system, the Norwegian Petroleum
frameworks and largely in accordance with regulatoryDirectorate inter alia hopes to contribute to cost-effective
requirements for safety and working environment. development and operation by preventing unnecessary
The companies’ efforts to reduce the cost level in thecosts as a result of incorrect interpretation and application
activities was further reinforced as a consequence of thef regulatory requirements.
decline in oil prices during 1998. The supervision has Led by the Ministry of Petroleum and Energy, work
shown that, in the organizational change processes that anas continued in the area of resource management with
underway, the companies often place such strong focusgard to preparing topical guidelines for central areas
on the financial goals that important preconditions forunder the petroleum regulations. In order to continue
prudent operations are not adequately illuminated andlevelopment of the regulations with a view towards
safeguarded. supplementing, simplifying and making the regulations
As a consequence of this and other factors, themore functional, work is in progress on the preparation of
Directorate fears that the positive development in safetya new main regulation for the resource management area.
and working environment during recent years may be inThis regulation will cover all phases of the petroleum ac-
the process of turning. A consultant’s report prepared otivities, and will continue the phase by phase division that
behalf of the Directorate and several operating companieapplies in the Petroleum Act and the petroleum regulations.
concludes that a higher risk level may be expected in the
years to come. The Directorate believes that a mairinternational cooperation
challenge in the future will be to look after the manage-As in previous years, the Norwegian Petroleum Direc-
ment task in the area of safety and working environment irtorate has had significant international involvement in
a manner than can restrain a development in an undesirakl®98. There has been broad participation in international

direction. professional forums and the professional cooperation in
the North Sea region has been safeguarded. In addition to
Regulatory development the United Kingdom and Denmark, there is also now a close

In 1998, the Norwegian Petroleum Directorate continuedcooperation with the Netherlands and the Faroe Islands.
work on a further simplification and clarification of the The Norwegian Petroleum Directorate enjoys good
regulations. In the new regulations, which are scheduledooperation with INTSOK, which has established an office
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Preface

in Stavanger. The cooperation with NORAD to assistcountries want to establish regulations which set clear
developing countries within the field of petroleum mana- goals for the activities through result-oriented require-
gement has also laid claim to a significant amount of workments, as well as a supervision arrangement where
in 1998. Similarly, the Norwegian Petroleum Directoratecomprehensive ideas, coordination on the part of the
has assisted PETRAD in the implementation of a numbeauthorities and cooperation on the part of the parties
of seminars and conferences both in Norway and abroadnvolved are key elements. These countries have asked

There continues to be substantial interest in the Norfor the Norwegian Petroleum Directorate’s assistance in
wegian model for management of safety and working enthe work on development of such a management model.
vironment in offshore petroleum activities. A number of

Stavanger, 22 March 1999

Gunnar Berge
Director General
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1. Resource management on the Norwegian continental shelf

An efficient management of the petroleum resources whictauthorities and the companies place on the work to further
provides the highest possible creation of value for societylevelop all types of prognoses in connection with the pe-
in general, demands that the Norwegian Petroleuntroleum activities.
Directorate continuously has the best possible overview of In 1998, the Norwegian Petroleum Directorate
the total resources in producing fields and in discoveriesgontinued work on streamlining the reporting from the
as well as estimates of the undiscovered resources on albmpanies, standardization of terminology concepts and
parts of the Norwegian shelf. data formats, as well as quality control of old data for re-
Within the area of resource management, the Norweuse in the oil companies. This includes the DISKOS data
gian Petroleum Directorate shall assist the Ministry of Pecooperation and the internal project, SAMBA. Efforts have
troleum and Energy with expert advice and alternativebeen made to continue the FIND cooperation for the
strategies in connection with exploration, development,exploration phase and FORCE for increased recovery and
operations and decommissioning/disposal matters. The oimproved exploitation of resources in 1998.
industry is capital-intensive and significant personnel  The work on modernizing the regulations and issuing
resources are used in order to promote individual mattergopical guidelines is continuing under the leadership of the
Therefore, it is important that the authorities haveMinistry.
continuous follow-up at a high level of technical expertise,  In terms of resource management, 1998 has also given
in order to ensure that the overall socio-economicrise to an increased focus on environmental commitment,
consequences are properly addressed. and the Norwegian Petroleum Directorate has contributed
Activity on the Norwegian shelf increased again in actively in the MILJOSOK work.
1998. Investments in approved projects and projects that
are underway increased so much that, in the first quarter,
the authorities decided that several new projects would havé.1 REGULATORY DEVELOPMENT
to be postponed in order to curb the demand and pressute 1998, the regulatory work within the area of resource
on the economy. Trends from 1997 involving delays, costnanagement has primarily concentrated on further
increases and profitable supplemental investmentslevelopment of the regulations with a view towards
continued. We see that the NORSOK work involving supplementing, simplifying and making the regulations
efforts to reduce costs and implement projects faster hamore functional. A new main regulation for the resource
succeeded to a great extent. However, the ambitions wermaanagement area is being prepared. This regulation will
even greater, so that schedules and budgets are provingtover all phases of the petroleum activities, and will
be insufficient. continue the phase-by-phase division which applies to the
A high level of activity in all countries with oil and gas Petroleum Act and regulations.
reserves has also contributed to the cost pressure, and has The schedule for the work is coordinated with the
led to greater access to oil. When the demand fail®irectorate’s other regulatory work, and the plan is for the
dramatically as a consequence of financial problems intenew regulations to enter into force on 1 January 2001.
alia in Asia, this leads to a substantial decline in the price The work on preparation of topical guidelines for cen-
of oil. Production regulation with an approximate threetral areas under the petroleum regulations has been
per cent cut from May to December 1998 was introducectontinued under the leadership of the Ministry of Petro-
in order to adjust to the market conditions. The cut, togetteum and Energy.
her with delays of new projects and production problems The objective of the regulatory work is to develop
in excess of prognoses led to lower oil production than irunified and efficient regulations for resource management
the previous year. that contribute to good, cost-effective and cooperative inter-
Exploration activity declined in 1998, mainly because action between the petroleum industry and the authorities.
of the lack of qualified drilling installations. Towards the
end of the year, the falling oil prices also had an impact.
Once again, less oil was discovered during the year, but.2 RESOURCE ACCOUNTING
more gas was discovered than was produced. The Norwegian Petroleum Directorate’s resource
The management of gas resources and the balan@zcounting includes an overview of both the original mar-
between liquid withdrawal and gas withdrawal from the ketable and remaining petroleum volumes on the Norwe-
large fields received even more attention in 1998. Thiggian continental shelf. Changes in the resource accounting
was also the year when some options for taking more gaare inter alia due to new discoveries or that the resource
from the Norwegian shelf were waived. Thus, we are nowestimates for existing fields and discoveries are adjusted
faced with challenges in connection with balancing newbased on new surveys or new production technology. The
developments against gas deliveries and the need for gasmaining resources are also reduced by production. The
injection, or simply leaving the gas in place in a field for total resource accounting for the Norwegian continental
somewhat longer in order to increase liquid recovery.  shelf is shown in Table 1.2.a.
The work on improving prognoses continued during  This year, the resource accounting is reported for the
the past year. The activity in the industry’s cooperativefirst time using four products: oil, gas, condensate and
forum, FUN, emphasizes the importance that both theNGL. The recording of the petroleum products will thus
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Resource management

be better and more accurate. However, this does havefield or a discovery may have resources in several classes,
consequences for comparing the report with previous years.e., resources of varying maturity in the development chain.
Some fields now report production of other products, and Resourcess a generic term used for all types of petro-
we cannot see changes in the estimates for recoverableum volumes.

reserves for the individual products. As a transitional ar- Reservesomprise recoverable resources in accordance
rangement, we have chosen to compare the resources with approved plans for fields in production and for fields
the form of liquid (oil, condensate and NLG) and gas. Inunder development. In other words, reserves are distributed
connection with next year’s reporting, it will once again beamong the first three classes. Distinction can be made

possible to differentiate by subproducts. between original recoverable and remaining reserves.
A depositis an accumulation of petroleum in a
The resource classification system geological unit, delimited by rocks with structural or

The Norwegian Petroleum Directorate has followedstratigraphic boundaries, contact surfaces between petro-
previous practice in the way the discovered resources afdeum and water in the formation, or a combination of these,
classified and entered into the resource accounts. Th®o that the petroleum concerned is in continuous pressure
resources are divided into 12 different classes: Classes&@mmunication through fluid or gas.

to 7 are for the discovered, recoverable resources, Class 8 A discoveryis a deposit or several deposits together,
is for the resources from possible future measures tavhich through testing, sampling or logging, has shown
increase the recovery factor and Classes 9 to 11 foprobable mobile petroleum.

undiscovered resources. The classes are: A field is one or more discoveries together which the
licensees have decided to develop and for which the
Class O: Reserves where production has ceased authorities have either approved a Plan for Development
Class 1: Reserves in production and Operation (PDO), or have granted an exemption from
Class 2: Reserves with an approved development plathe PDO requirement.
Class 3: Resources in the late planning stages There is only one discovery well for each discovery
(PDO approval within 2 years) and each field. This means that wildcat wells which prove
Class 4: Resources in the early planning stages resources that are or will be included in the resource figures
(PDO approval within 10 years) for an existing discovery or field are not considered to be
Class 5: Resources which may be developed in the new discovery wells. The discovery year is the year the
long term discovery well was temporarily abandoned or completed.
Class 6: Resources where development is not very Undiscovered resourcesomprise both mapped
likely prospects (Classes 9 and 10) and unmapped resources in
Class 7: Resources in new discoveries where areas where play models have been defined (Class 11).
evaluation is not complete There is always great uncertainty connected with analyses
Class 8: Resources from possible future measures toof undiscovered resources. The size stated for undiscovered

increase the recovery factor (measures whichresources is the statistical expected value.
are not planned, possibly exceeding present-

day technology) Changes in 1998
Class 9: Resources in prospects
Class 10:  Resources in leads Older fields and discoveries
Class 11:  Unmapped resources For older fields and discoveries (i.e., discoveries made

before 1998), the oil resources, including NGL resources,

Class 8 expresses the Norwegian Petroleumhave increased by 79 million Sand the gas resources by
Directorate’s goal that the average future rate of recoverni 85 billion Sn.
on the Norwegian shelf will be 50 per cent for oil, The changes are based on revisions of the resource
condensate and NGL and 75 per cent for gas. The classtimates for a number of the fields and discoveries. All of
comprises the volume of oil and gas which may bethe adjustments are shown in Table 7.5.e, major changes
recovered from current fields and discoveries, in additionare described below. Additional details concerning resource
to the resources from those measures which have alreadyhanges for the individual fields and discoveries are
been identified and registered in the ordinary resourcerovided in Chapters 1.3-1.6.
accounts.

The main principle in the classification system is thatNew discoveries
the original recoverable reserves in a field or a discovenDuring 1998, discoveries were made in eight exploration
shall be classified according to where they are located invells. Evaluation of the majority of the discoveries has
the development chain from when a discovery is made, onot yet been completed, and the preliminary estimate is
a new measure to increase the recoverable resources irttaat the resource growth due to new discoveries in 1998
field is identified, and up to when the production of the will be between 90 and 160 million Sro.e., divided
resources is complete. The system takes into account thetjually between oil and gas. This is not enough to replace
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the year’s production of oil, but it does cover the year'sReserves in fields which are in production or have an

production of gas. approved development plan
As of 31 December 1998, 56 fields on the Norwegian con-
Production tinental shelf have been approved for development,

Recovery of petroleum on the Norwegian continental shelfincluding the nine fields where production has ceased. Troll
in 1998 was 169 million S#of oil, 44 billion Sniofgas,5 is considered to be one field, in spite of the fact that it
million Sm? of condensate and 5 million tonnes of NGL. consists of separate developments with different operators.
Five plans for development and operation have been
Resource status approved (PDO/supplement to PDO): Snorre B Phase II,
The resource accounting for the Norwegian continentalGullfaks Satellites Phase Il (Rimfaks and Gullfaks Ser),
shelf is presented in Table 1.2.a, and the geographicdrage, Yme Beta vest, supplement to Troll C (well group
distribution of resources is shown in Figures 1.2.a and 1.2.11 in the Troll Vest gas province).
The resources on the Norwegian continental shelf are Three new fields started production in 1998; Gullveig,
divided according to the Norwegian Petroleum Tordis @st and Varg. At the end of the year, a total of 39

Directorate’s resource classification system. fields were producing on the Norwegian continental shelf.
Eight fields have been approved for development, but have
Fields where production has ceased not yet started production (Table 7.5.b).

Six fields ceased producing in 1998. The number of fields This year’s reporting of resources in fields that may be
on the Norwegian continental shelf where production hasubject to subsequent development, and for resources from
ceased is now nine. The resources in these fields (Resouro@asures to increase recovery, follows the separate report-

Class 0) are shown in Table 7.5.b. ing practice introduced in 1997 (Table 7.5.b). Comparison
Figure 1.2.a Figure 1.2.b
Geographical distibution of petroleum resources onthe  Geographical distribution of resources on the
Norwegian continental shelf Norwegian continental shelf - with range of uncertainty
c bill Sm3 o.e.
Recoverable oil Barents Sea 140
6 519 mill Sm? 395 mill. Sm?

13%
Norwegian Sea 2=576%
1279 mil. Sm*  81% _h
34% _ I% A

o :
G,

12,0

7% 199, 4% 10,0

North Sea
4 838 mill. Sm?

8,0

Undiscovered
........ . Future
7 measures 6,0
for increased
recovery
Discoveries
Recoverable gas  Barents Sea ] 40
6 665 bill. Sm? 969 bill. Sm ineﬁsssgces
Norwegian Sea 20
2068 bill. Sm3 Remaining ’
0, reserves
2% g
54% ‘ %ﬁﬁ 26% < 0
7% ' Produced
North Sea
3 635 bill. Sm? Produced - -2,0
® Undiscovered rReeSrenrz\illglsng
15% 16% .’ Total North Sea gowvegian Barents Sea
7% o Oil [ Gas Sea
FutuSOUI’CeS
1% measures  DISCOVereS i fields Total North Norwegian Barents
26%
25% ° Sea Sea Sea
13,2 bill 8,5 bill 3,3 bill 1,4 bill
Smio.e. Smio.e. Sm3o.e. Sméo.e.
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with the previous year is made under the categories liquiduthorities within 2 years. The petroleum resources in these
and gas (Table 7.5.e.). discoveries constitute a total of 753 million Sore.

The total recoverable reserves in fields approved for
development are 5480 million Sm.e., divided between Resources in discoveries in the early planning stages
3485 million S oil, 1750 billion Srigas, 91 million Sifh As of the end of the year, there were seven discoveries in
condensate and 119 million tonnes NGL (Table 1.2.a). Irthe early planning stages (Table 7.5.c). In other words,
addition, resources totaling 1226 million Sore. have been  discoveries where it is assumed that a plan for development
identified in the form of additional resources in fields. and operation will be approved during the course of 2-10
These are divided among 252 million Soil, 956 billion years. The resource volume constitutes 133.8 millioh Sm
Snt gas, 2 million Srhcondensate and 13 million tonnes o.e.
NGL.

A total of 2498 million Srho.e. has been produced, Resources in discoveries which may be developed in the
divided between 1920 million Sto.e. oil/NGL/condensate long term
and 578 million Srho.e. gas. As of the end of the year, 50 discoveries (Table 7.5.c) have

been identified which the Norwegian Petroleum Directorate

Resources in discoveries in the late planning stages believes may be developed over the long term, even though
As of the end of the year, there were 24 discoveries in that the present time, many of the discoveries are not con-
late planning stages (Table 7.5.c). These are discoveriesdered to be profitable by the licensees. This class also
which have submitted plans for development and operatioincludes some discoveries in relinquished areas, which the
for consideration by the authorities. This category alsoNorwegian Petroleum Directorate nevertheless assumes
includes discoveries where the operator has indicated thatill be re-awarded and developed over the long term. The
a plan for development and operation will be submitted,registered resources amount to 381.2 millior? 8ra.
and where it is assumed that a plan will be approved by the

Table 1.2.a
Total petroleum resources on the Norwegian continental shelf
Oil Gas Cond. NGL Total
million Sm®  bilion Sm®  million million million  Sm®
sn? tonnes o.e.

RC FIELD

0 Reserves where production has ceased 32 112 0 4 149

1 Reserves in production 3015 1283 54 79 4454

2 Reserves approved for development 438 354 38 36 877
Total Reserves 3485 1750 91 119 5480
Sold up to and including 31 Dec. 1998 1837 578 24 46 2498
Remaining reserves 1648 1171 67 73 2981
Resource$

3 Resources in the late planning stages 177 486 2 8 675

4 Resources in the early planning stages 51 82 0.0 4 138

5 Resources that may be developed in the long tern 19 388 0.0 1 408

6 Resources where development is not very likely 5 0 0,0 0 5
Total resources in fields 252 956 2 13 1226
Total recoverable resources 3737 2706 93 131 6706

3 Resources in the late planning stages 209 391 111 33 753

4 Resources in the early planning stages 67 53 3 8 134

5 Resources that may be developed in the long tern 101 256 23 1 381

6 Resources where development is not very likely 29 55 0 1 85

7 Resources in new discoveries where evaluation is 39 387 5 0,0 431
complete
Total discoveries 444 1142 142.6 42 1784
Of which discoveries in 1998 34 34 68
Total fields and discoveries 4181 3848 236 173 8490
OTHER RESOURCES

8 Resources from potential future measures to incre 500 500 1000
the recovery factor

9-11 Undiscovered 1377 232 3695

Total recoverable potential 6058 6665 236 173 13184
Sold up to and including 31 Dec. 1998 1837 578 24 46 2498
REMAINING 4221 6087 212 128 10686

1) Some discoveries have resources in several resource classes. The table summarizes the resources for the discores@sdewlests, thereby
enabling comparison of resources for discoveries provided in Table 7.5.c. The table contains the total resources aneaebeessurce class on the
continental shelf divided between fields and discoveries. A number of fields and discoveries have resources in moresbharcersass.
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Table 1.2.b
Changes in the discovered resources
RC OIil/NGL/Cond. Gas Total
million Sm? billion Sm®  million Sm® 0.e
0 Technical change for fields where production h 36 73 109
ceased
1-2 Reserves in fields approved before 1998 97 -31 65
3-6 Resources in connection with fields -110 -60 -170
3-7 Resources in discoveries made before 1998 68 212 280
8 Resources from potential future measures to -130 20 -110
increase recovery rate
Total Total changes -39 214 174
Produced in 1998 179 44 223
CHANGE IN REMAINING -218 170 -49

Resources in discoveries where development is not veryields in production and fields approved for development
likely
As of the end of the year, 36 discoveries have been registéray
red for which profitable development is not expectedThe estimate of recoverable oil reserves has been reduced
without significant changes in technology or price (Tablefrom 6.7 million Sni to 5.9 million SM. The reason is
7.5.c). Most of these discoveries are very small. Some&oordination with shutdown of the Frigg field and updated
have such poor reservoir properties that they cannot beeservoir simulations.
produced profitably with today’s technology and oil price.
There is great uncertainty with regard to the resourcé&syda Sar
estimate, however, the Norwegian Petroleum Directoratd he estimate of reserves in place and recoverable reserves
estimates that, technically, about 85 million*3ne. may for Gyda Sar has been increased as a result of new studies.
be produced from these discoveries.

Oseberg
Resources in discoveries where evaluation is not completeThe reserves estimates have been increased due to new
As of the end of the year, 13 discoveries have been registeeservoir simulations.
red in this class. In addition to the eight new discoveries
that were made in 1998, the class also includes fiveSleipner Vest
discoveries from previous years. The preliminary estimated he reserves estimates in the oil zone have been decreased
for these discoveries total approximately 430 million*Sm as a result of technical reservoir and geo-technical studies.
o.e. (Table 7.5.c). This includes inter alia a preliminary
increase in the resources in 6505/5-1 made by the Norwelsgard
gian Petroleum Directorate. There are no official estimate3he reduction in oil is due to the reduction in recoverable
for most of the discoveries made in 1998, however, theoil from Smarbukk and the reduction in recoverable
Norwegian Petroleum Directorate assumes that the total afondensate from Midgard. However, Smgrbukk Sgr has
these estimates will be about 100 million*3we., which  increased its recoverable oil volume in relation to the
will come in addition to the recorded resources. Inprevious report.
accounting terms, this sum is still included in the
undiscovered resources class. Heidrun

Estimates of recoverable reserves and reserves in place have
Changes in resource estimates since the last annual re-been increased due to new studies.
port
A number of adjustments have been made to the resourdéorne
and reserves estimates for fields and discoveries duringhe reserve estimate has been increased as a result of new
1998. The total changes are shown in Table 1.2.b. Tablstudies.
7.5.e in Chapter 7.5 shows all changes from 1997 to 1998.

The most important changes are discussed below: Statfjord
The reserves estimate has been increased somewhat as a
Fields where production has ceased result of new studies.
Albuskjell, Cod and @st Frigg Statfjord Dst
Minor technical changes. The reserves estimate has been increased somewhat as a

result of a new reservoir model.
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Tordis Jst Name changes made in 1998

The reserves estimate has been reduced somewhat as a result

of a new reservoir model. The Norwegian Petroleum Directorate has approved the
following name changes in 1998:

Vigdis . 16/7-4 changed its name to 16/7-4 Sigyn

The reserves estimate has increased somewhatduetoanew  2/12-1 Mjglner changed its name to 2/12-1 Freja
reservoir model.

Varg 1.3 FIELDS WHERE PRODUCTION HAS
The reserves estimate has increased somewhat due to new CEASED
studies.
1.3.1 MIME
Troll o /
The upward adjustment of the oil reserves is due to a ne\ Production license: 070 g Elocl St
. X . .~ Operator: Norsk Hydro Produksjon AS
evaluation baseq on information and knowledge obtaine( pjscovery vear 1982
through production. Development approved: 1992 Prod.start1 992
. o ] Prod.ceas&994
Discoveries in the late planning stages Reserves, recovered: 0.4 million S oil
0.1 billion Snt gas
16/7-4 Sigyn Total investments (firm 1998-NOK): NOK 0.4 billion
The resources have been adjusted upwards as a conseque Estimated disposal cost: NOK 41 million
of results from drilling in 1997.
Disposal
25/11-15 Grane The cessation plan for Mime was approved in 1996. The
The resources have been increased as a consequencensitallation will be brought to land for scrapping and con-
expected improved recovery. demnation in 1999. Disposal of the pipeline to Cod will be
determined in light of the ongoing clarification program
34/11-1 Kvitebjern for pipelines.
The resources have been adjusted upwards as a result of a
new production strategy. 1.3.2 NORDGST FRIGG
Production license: 024 Block: 25/1
35/11-4 Fram Operator: EIf Petroleum Norge AS
The resources have been adjusted upwards as a result 2's¢°ve" vear: 1974
new studies Development approved: 1980 Prod.star1 983
. Prod.ceasd993
o Reserves, recovered: 11.6 billion Sn'?i gas
6406/2-3 Kristin 0.04 million tonnes NGL
The gas resources have been reduced as a consequenct Total investments (firm 1998-NOK): NOK 2.7 billion
a new geological model. Disposal costs: NOK 81 million
Discoveries in the early planning stages Disposal
The control station and foundation on Nordgst Frigg were
35/9-1 R Gjga disconnected from the seabed and transported to land as
The gas resources have been reduced as a result of n@Re unit. The deck has been deposited on land and functions
studies. as atraining center, the steel column is used as a breakwater

in a marina for small boats, and the concrete foundation is

Discoveries which may be developed over the long term used as an anchoring point for the breakwater.
The subsea installation has been brought ashore and

15/3-1 S scrapped.
The change is due to new studies after the change in opera-
tor. 1.3.3 ODIN

. Production license: 030 Block: 30/7
24/6-1 Peik Operator: Esso Expl & Prod Norway A/S
The resource estimate has been reduced as a result of n« Discovery Year: 1974
geological interpretation and a revised reservoir model. Development approved: 1980 Prod.starfl 984

Prod.ceasd&994
24/9-5 Reserves, recovered: 29.3 billion SM gas
The resource estimate has been reduced as a result of n Tot! investments (firm 1998-NOK): NOK 3.9 billion
Accrued disposal costs: NOK 101 million

studies after drilling of a well.
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Disposal 1.4 FIELDS IN PRODUCTION AND
The installations on the Odin field have been transported FIELDS APPROVED FOR
to land for scrapping and recycling. Disposal of the pipe- DEVELOPMENT
line to Frigg will be determined in light of the ongoing
clarification program for pipelines. 1.4.1 HOD

Production license: 033 Block: 2/11
1.3.4 TOMMELITEN GAMMA Operator:Amoco Norway Oil Company
Production license: 044 Block: 1/9 Licensees:

operator:Den norske stats oljeselskap a.s
Discovery: 1/9-4 Year: 1978
Development approved: 1986 Prod.start: 1988

Reserves, recovered:

Total investments (firm 1998IOK):

Operating costs 1998 incl. G@ax,
excl. tariffs and insurance:

Disposal

Prod. cease1998

3.9 million Snd oil

9.2 hillion S gas

0.6 million tonnes NGL
NOK 2.8 billion

NOK 11 million

Amoco Norway Oil Company 25.00000 %
Amerada Hess Norge AS 25.00000 %
Enterprise Oil Norwegian AS 25.00000 %

Elf Petroleum Norge AS 25.00000 %
Discovery well: 2/11-2 Year: 1974
Development approved: 1988 Prod.starl 990
Recoverable reserves: 9.3 million Sni oil

1.8 hillion Sni gas

0.3 million tonnes NGL
Total investments (firm 1998-NOK):  NOK 1.6 billion

Operating costs 1998 incl. G&x,

The field produced better than expected in its last year, an excl. tariffs, royalty and insurance: ~ NOK 56 million

the licensees are considering the possibility of resuming

production at a later point in time. The installation is nowprgduction

shut down. The cessation plan for Tommeliten Gammarhe Hod field, see Figure 1.4.3.a, is the southernmost chalk

was submitted to the authorities in the summer of 1997f|e|d in the Norwegian part of the North Sea, and produces
but no final decision has been made regarding permaneffom reservoir zones in the Ekofisk, Tor and Hod

shutdown and disposal.

1.3.5 @ST FRIGG

Production licenses:

024, 026 and 112

Blocks:
25/1 and 25/2

Operator: EIf Petroleum Norge AS

Discovery:
Development approved: 1984

Reserves, recovered:

Total investments (firm 1998-NOK):
Accrued disposal costs:

Disposal

It is expected that the Storting will consider the cessatior
plan for @st Frigg in the first quarter of 1999. The plan is;
to carry out preparations for disposal during the course o

1999.

Disposal of pipelines and cables will be determined in
light of the ongoing clarification program for pipeline

disposal.

Year: 1973

Prod.start:1988

Prod. ceaseét997

9.4 billion Sni gas

0.06 million Smicondensate
NOK 2.6 billion

NOK 113 million

1.3.6 FIELDS IN THE EKOFISK AREA WHERE
PRODUCTION HAS CEASED

In connection with the start-up of operations on Ekofisk Il
in August 1998, the Cod, Vest Ekofisk, Albuskjell and Edda
fields, as well as several installations in the Ekofisk Centel
itself, were shut down. The shutdown comprised a total o'
14 steel installations secured to the seabed, as well as tl
subsea installations on Tommeliten Gamma. On Tomme
liten Gamma, Albuskjell, Vest-Ekofisk and Edda, the
licensees are considering the possibility of resuming
production at a later point in time. See also Chapter 1.4..
for a more detailed description of the individual fields.

formations. The field is divided into the three structures
Hod Vest, Hod @st and Hod Sadel. Both the western and
the eastern structure were proven in 1974. Oil was proven
in the Hod Sadel area in 1994,

Figure 1.4.1
Installation on Hod

AMOCO AMoc,
0
2111 HOD 211 hiop
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The field is produced with the aid of depressurization.  In order to increase the recovery rate of the oil, the ope-
A total of eight wells have been drilled. Five of these wellsrator is considering the possibility of starting water injection
were in production at the end of 1998. on the field. Water injection can be commenced from a

new wellhead installation with 15 injectors.

Development
The development features an unmanned productioevelopment
installation, Figure 1.4.1. The installation is remote- Valhall was originally developed with three installations,
controlled from the Valhall field, 13 kilometers to the north. one for living quarters, one drilling and one production
Oil and gas are separated by means of a separation unitstallation. In May 1996, a new riser platform was installed
and then metered before being transported via pipeline twith room for 19 wells. The four installations are connected
Valhall for further processing. Oil and gas are transportedo each other by gangways. Figure 1.4.2 shows these
in a common pipeline to Valhall and then in the existinginstallations.

transportation systems to Teesside and Emden. Oil is separated from gas on Valhall by means of two
separation units. The gas is compressed, dried and the
1.4.2 VALHALL dewpoint is checked. The heavier gas fractions, NGL, are
Production licenses006 and33  Blocks: 2/8 and 2/11 separated on Valhall using a fractionating tower and are
OperatorAmoco Norway Oil Company then mainly transported in the oil stream.
Licensees: Oil and NGL are transported by pipeline to Ekofisk for
Amoco Norway Oil Company 28.09377 % further transportation to Teesside. Gas is transported in a
Amerada Hess Norge AS 28.09376 % new pipeline to Norpipe for further transportation to Em-
Enterprise Oil Norwegian AS  28.09376 % den. The oil production capacity is 27,000°Suit/day
Elf Petroleum Norge AS 15.71871 % and the gas treatment capacity is 10.7 milliori §as/day.
Discovery well:  2/8-6 vear 1975 Oil and gas are fiscally metered on Valhall. Oil is metered
Development approved: 1977 Prodstarl 982 on the production installations and gas on the riser
Recoverable reserves: 116.7 milion Si# oil installation. The met(_ering systems are part of the Ekofisk
25.1 billion S gas hydrocarbon distribution system.
3.9 million tonnes NGL ,
Total investments (firm 1998-NOK):  NOK 21.1 bllion Figure 1.4.2
Operating costs 1998 incl. G@ax, Installations on Valhall

excl. tariffs, royalty and insurance: NOK 876 million

Production

The Valhall field, see Figure 1.4.3.a, produces from lime-
stone in the Ekofisk, Tor and Hod formations from the early
Paleocene to the Upper Cretaceous Age. The productio
strategy on Valhall is based on depressurization with a hig
degree of compacting drive. Compacting of the reservoi
rocks has led to subsidence of the seabed estimated at abq
3.6 meters at the end of 1998. At the end of 1998, 4(
production wells were producing on the field.

1.4.3 EKOFISK AREA

Production 018 and 018B 018 and 006 Tor Unitized

licenses:

Fields: Ekofisk, Eldfisk, Embla, Albuskjell, Tor
Cod, Edda, Vest Ekofisk

Block: 2/4,2/7, 1/6 2/4, 2[5

Operator: Phillips Petroleum Co. Norway Phillips Petroleum Co. Norway

Licensees: Norsk Agip AS 13.04000 % Norsk Agip AS 11.29740 %
Elf Petroleum Norge AS 8.44900 % Amerada Hess Norge AS 8.73766 %
Fina Production Licenses AS 30.00000 % Elf Petroleum Norge AS 11.94574 %
Norsk Hydro Produksjon AS 6.70000 % Fina Production Licenses AS 25.99096 %
Phillips Petroleum Co. Norway  36.96000 % Norsk Hydro Produksjon AS 5.80464 %
Saga Petroleum ASA 0.30400 % Phillips Petroleum Co. Norway  32.02086 %
Den norske stats oljeselskap a.s  1.00000 % Saga Petroleum ASA 0.26337 %
Total Norge AS 3.54700 % Den norske stats oljeselskap a.s 0.86637 %

Total Norge AS 3.07300 %
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Figure 1.4.3.a
Fields and discoveries in the Ekofisk area
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Figure 1.4.3.b
Installations in the Ekofisk area
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Production from the Albuskjell, Cod, Edda and Vest Eko-
fisk fields ceased in August 1998. Figure 1.4.3.a shows
the fields in the Ekofisk area. As of 1 January 1999, the
ownership distribution in Production License 018 was
changed. SDFI will then receive a five per cent interest,
and the licensees’ interests will be reduced accordingly.

Production from Ekofisk started in 1971, and during
the first years the field was produced to loading ships from
four wells until the concrete tank with process facilities
was in place from 1973. The Cod, Tor and Vest Ekofisk
fields were developed and tied in to the Ekofisk Center
from 1976-1978. At the same time, an oil pipeline was
laid to Teesside and a gas pipeline to Emden. In 1979, the
Albuskjell, Edda and Eldfisk fields were tied in to the Eko-
fisk Center. Production from Embla started in May 1993.
The Ekofisk area comprises a total of 27 permanent
installations.

Due to the subsidence of the seabed under Ekofisk, and
an expectation of production from the field well into the
next century, development of Ekofisk Il was approved in
1994. The development has included a drilling and
wellhead installation for Ekofisk, 2/4-X, and a joint process
and export installation, 2/4-J. Both installations are tied to
the old field center by gangways. There are also plans to
build a new living quarters installation at the Ekofisk Cen-
ter.

STATPIPE gas
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Ekofisk Il started producing in August 1998. Ekofisk, Development

Eldfisk, Tor and Embla are connected to the new field cenfigure 1.4.3.b shows the installations in the Ekofisk area.
ter, while the installations on Albuskjell (1/6-A and 2/4- 17 of these are located on the Ekofisk field. The Ekofisk
F), Cod (7/11-A), Edda (2/7-C) and Vest Ekofisk (2/4-D) Center now consists of 14 installations connected by
are shut down. At the same time, seven of the oldgangways, but only four of these are included in the new
installations at the Ekofisk Center were shut down: 2/4-Tfield center for Ekofisk Il: the living quarters installation
2/4-R, 2/4-FTP, 2/4-Q and 2/4-P, 2/4-G (Amoco) and 2/4-2/4-H, the production installation 2/4-C, the new drilling
S (Statoil). A cessation plan for the units that have beemand production installation 2/4-X and the new process
shut down in the area is now being prepared by the licensedsstallation 2/4-J. The other installations on the center have
and will be submitted to the authorities in the third quarterbeen shut down. 2/4-K and 2/4-W are water injection
of 1999. Figure 1.4.3.b shows the installations in the Ekoinstallations for Ekofisk. The production installations 2/4-

fisk area at the end of 1998. A and 2/4-B will be shut down during the course of the
next couple of years, and replaced by wells drilled from 2/
Ekofisk 4-X. A new living quarters installation connected by
Production license: 018 Block: 2/4 gangways to 2/4-X or 2/4-J is being planned.
OperatorPhillips Petroleum Co. Norway Oil and gas are routed to the export pipelines via the
Discovery well:  2/4-2 Year 1969 process facility at 2/4-J on Ekofisk. After Ekofisk Il was
Development approved: 1970 Prod.start1971 . .. hnical bl ith
Recoverable reserves: 410.7 million Sroil putinto operation in August 1998, technica problems wit
146.6 billion SM gas the process facility have led to reduced capacity and reduced
15.4 million tonnes NGL export from 2/4-J.
Total investments (firm 1998-NOK): - Ekofisk I: NOK 42.9 hillion The gas from the Ekofisk area is transported via pipe-

Ekofisk Il: NOK 23.1 billion ; . : . .
Operating costs 1998 incl. G@ax, Ekofisk |- NOK 1484 million line to Emden, while the oil, which contains the NGL

excl. tariffs, royalty and insurance:  Epofisk [1: NOK 1226 million fractions, is sent by pipeline to Teesside.

. Eldfisk
Production o " o
The reservoir on Ekofisk lies at a depth of about 3000 meter Production license: 018 Block:

. - Operator:Phillips Petroleum Co. Norway

and consists of jointed chalk rocks from the Tor and EKO- pigcovery wel: — 2/7-1 vear . 1970
fisk formations. Ekofisk is the largest field in the area, and pevelopment approved: 1975 Prodstart1979
the second largest oil field on the Norwegian continenta Recoverable reserves: 109.3 million Snioil
shelf. About 80 production wells drain the field. After 27 52.7 billion Snigas
years of production, approximately 55 per cent of the field 4.6 million tonnes NGL

Total investments (firm 1998-NOK):  Eldfisk |: NOK 19.0 billion
reserves have been produced. Eldfisk II: NOK 6.7 billion

Ekofisk was originally developed with depressurization gperating costs 1998 incl. Geax, Eldfisk I: NOK 513 million
as the drive mechanism. Subsequently, limited gas injectio excl. tariffs, royalty and insurance:  £|4fisk |I: NOK 191 million
and comprehensive water injection have contributed to a
considerable increase in the rate of recovery of oil, fromProduction
the original approximately 18 per cent to the current 40 peEldfisk is the second largest field in the Ekofisk area. The
cent. Large-scale water injection began in 1987, and in th&ldfisk reservoir lies at a depth of about 2800 meters and
subsequent years the area for water injection has beeagonsists of jointed chalk rocks belonging to the Tor, Eko-
expanded in several stages. Every day about 130,000 rfisk and Hod formations. The field has a total of 47 wells
of water is injected into the reservoir from 36 wells. A producing from three separate structures; Alfa, Bravo and
total of 313 million M of water was injected up to August @st Eldfisk. Since production started in 1979, Eldfisk has
1998. Experience has shown that the water’s displacemeeimployed depressurization as the drive mechanism. A plan
of the oil is more effective than expected, and the reservefor development and operation of Eldfisk with full field
estimate has been adjusted accordingly. In addition to watewater injection in Alfa and Bravo and limited gas injection
injection, the compacting of the soft chalk rocks alsoin Alfa was approved by the authorities in December 1997.
provides an extra drive for drainage of the field. This isThe water injection will start in October 1999, and the gas
reinforced by the fact that the injected water contributes tanjection in February 2000. Several new injection and
the weakening of the chalk. Ekofisk is expected to producgroduction wells will be drilled in 1999. This production
until 2029. strategy is expected to increase oil recovery significantly.
Measurements of the subsidence of the seabed at Eko-
fisk show that the rate of subsidence has decreased in thi@evelopment
past year. The total subsidence as of November 1998 wdddfisk was originally developed with three installations.
7.78 meters at Ekofisk H. The subsidence rate in 199&Idfisk B is a combined drilling, wellhead and process
was approximately 36 cm, compared with 40 cm in 1997installation, while Eldfisk A and FTP are a wellhead
The new installations on Ekofisk are designed to withstandnstallation and a process installation connected with a
an additional 12-meter subsidence of the seabed. gangway. Eldfisk was tied in to the new Ekofisk Center in
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August 1998 and is expected to produce until around 201 Production

Oil and gas are transported in two pipelines to the Ekofiskrhe main reservoir on Tor lies at a depth of about 3200
Center for further transportation to Teesside and Emdermeters and consists of jointed chalk rocks belonging to the
Modifications have been made on Eldfisk and Ekofisk soTor formation. The Ekofisk formation also contains ail,
that the oil from Eldfisk can go directly to the export pumpsbut has poorer production properties. In 1992, limited water
on 2/4-J. A new installation for water injection, 2/7-E, is injection was implemented on Tor. About 1200water
under construction. This will be connected by gangway tds injected daily on the field through one well. One water
FTP. The installation will also supply the Ekofisk field injection well is shut down because of technical problems.
with some water through the laying of a water pipeline fromThe water injection equipment is currently being upgraded
Eldfisk to Ekofisk 2/4-K. Simultaneously with the to a capacity of 5700 fwater per day, and the water
development for water injection, modernization is now injection is expected to last throughout the lifetime of the
underway on the existing installations, inter alia throughfield. Due to the capacity problems on 2/4-J, the Tor field

the replacement of old power generators. has had reduced production since August 1998.

Embla Development

Production license: 018 Block: 2/7 The Tor field is developed with a combined wellhead and
Operator:Phillips Petroleum Co. Norway process installation with transportation through pipelines
Discovery well: 2/7-20 Year. 1988

to the Ekofisk Center for export. Tor was tied in to the new

Development approved: 1990 igdl's:ﬁﬁﬂc?r? ‘;ﬁ ol Ekofisk Center in August 1998 and is expected to produce
5_6 billion Sni gas until around 2022.
1.1 million tonnes NGL
Total investments (firm 1998-NOK):  Embla |: NOK 2.2 billion Albuskjell
Operating costs 1998 incl. GEax, Emg:: :I I:lglé ggzrgzll::g:; Production Iic_:e_nses: 018 and 018E Biocks: 2/4 and 1/6
excl. tariffs, royalty and insurance: Embla Il: NOK 3 million OperatorPhillips Petroleum Co. Norway
Discovery well: 1/6-1 Year. 1972
Production Development approved: 1975 Prod.start:1979
Embla is a fault-conditional sandstone reservoir of the Reserves, recovered: ?ridnﬁﬁﬁzﬁ%??‘ oil

Devonian and Jurassic Ages which lies at a depth of mor

than 4000 meters. The field produces from two separat 16.0 billion Sr gas

1.0 million tonnes

sand layers through four wells, with depressurization a: NGL
the drive mechanism. No pressure communication has be¢ 1, investments (firm 1998-NOK):  NOK 6.5 billion
proven between the wells. Complex geology and pooi Operating costs 1998 incl. GEax, NOK 61 million

seismic data have made surveys of the field difficult. The excl. tariffs, royalty and insurance:
production course has shown a more positive trend tha roduction
originally expected. New surveys conducted in 1997 havx%

also indicated that Embla may have larger resources thanhe main reservoir on AIbUSkleI.I conta|n§ gas/condensate
n chalk rocks of the Tor formation, and lies at a depth of

previously estimated. Therefore, Embla’s resource flgureé ound 3200 meters. The overlying Ekofisk formation has

have been increased in 1998, and there are plans to dri . . . o
two new wells on the field in 1999/2000. poorer produptmn properties and therefore dramagg is mi-
nimal. The field has been produced with depressurization
as the drive mechanism. Production from Albuskjell was
halted in connection with start-up of Ekofisk IlI, but it is
estimated that the remaining reserves may be produced

ecommercially at a later point in time.

Development
Embla started producing in 1993 with an unmanned
wellhead installation which is remote-controlled from Eld-
fisk. Oil and gas are transported to Eldfisk and on to th
Ekofisk Center for export. Embla is expected to produc

e
until around 2017. Developmert

Albuskjell was originally developed with two similar
installations, 1/6-A and 2/4-F, with transportation of oil

-I;’c:c:duction licenses: 018 and 006 Blocks: 2/4 and 2/5 and gas by pipeline to the Ekofisk Center. 2/4-F has been
operatorPhillips Petroleum Co. Norway shut down since 1990, and the wells will be permanently
Discovery well:  2/5-1 Year 1970 plugged in 1999. 2/4-A was temporarily shut down in
Development approved: 1973 Prodstart1978 August 1998. The licensees are considering the possibility
Recoverable reserves: 28.3 million Snioil of resuming production from the field at a later point in

11.7 billion S gas time, with the existing installation and horizontal wells.
1.3 million tonnes NGL

Total investments (firm 1998-NOK):  Tor |1 NOK 4.9 billion
Tor Il: NOK 0.3 hillion

Operating costs 1998 incl. G@ax, Tor I: NOK 135 million
excl. tariffs, royalty and insurance: Tor II: NOK 39 million
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Cod decision is made regarding shutdown or subsequent
Production license: 018 Block: 7/11 resumption of production.
Operator:Phillips Petroleum Co. Norway
Discovery well: 7/11-1 Year. 1968 Vest Ekofisk
Development approved: 1973 Prodstart: 1977 e — Ol Block: 2/4
Prod. ceasel 998 operatorPhillips Petroleum Co. Norway
MESENES, IEUDEED: 2.9 n.1I|.|I0n Snioil Discovery well: 2/4-6 Year. 1970
75 b"_"?” Smi gas Development approved: 1973 Prod.start:1977
0.5 million tonnes NGL Prod. ceasel 998
Total investments (firm 1998-NOK):  NOK 2.7 billion Reserves, recovered: 12.2 million Sni oil
Operating costs 1998 incl. G@ax, NOK 35 million 26.9 billion Sni gas

excl. tariffs, royalty and insurance: -
L d 1.4 million tonnes NGL

Production Total investments (firm 1998-NOK): NOK 2.1 billion

. . . Operating costs 1998 incl. G@ax, NOK 14 million
The Cod reservoir contains gas/condensate in sandstot e g Ty
from the Paleocene Age, and is located at a depth of about

2900 meters. Production from the field was ceased in AUproduction

gust 1998. At shutdown, it was estimated that about 7Grne \est Ekofisk reservoir lies at a depth of approximately
per cent of the original reserves in place had been produceds oo meters and contains gas/condensate in jointed chalk
Production of the remaining gas is not considered to bgycks pelonging to the Tor and Ekofisk formations. The

profitable. field is produced with depressurization as drive mechanism.
Production from Vest Ekofisk was halted in connection with
Development start-up of operations on Ekofisk Il, however, it is estimated

Cod was developed with a manned wellhead installationy 4t the remaining reserves may be produced commercially
Gas and oil were sent in a common pipeline to the Ekofisk;; 5 |5ter point in time.

Center. The Cod installation is shut down and the wells

will be permanently plugged in 1999. Disposal of the Development

installation is included in the overall cessation plan for theyest Ekofisk was originally developed with a wellhead
Ekofisk area, which will be submitted in the third quarter;,stallation which from January 1994 was remote-

of 1999. controlled from Ekofisk. Gas and oil were transported to

the Ekofisk Center for export. The installation is now shut
Edda down and the wells will be permanently plugged. Disposal
Production license: 018 Block:  2/7 of the installation will be incorporated into the overall
Operator:Phillips Petroleum Co. Norway cessation plan for the Ekofisk area, which will be submitted

Discovery well: 2/7_'4 TR vear. _1?39 in the third quarter of 1999. The licensees are considering
Development approved: E:gj'sszzlselg% resuming production from the field at a later point in time,
Reserves, recovered: 4.8 million S oil with a new subsea installation and horizontal wells.

2.1 billion Snt gas
0.2 million tonnes NGL

Total investments (firm 1998-NOK):  NOK 4.6 billion 1.4.4 GYDA AND GYDA S@R
Operating costs 1998 incl. G@x, NOK 52 million
excl. tariffs, royalty and insurance: Production license: 019B Blocks: 2/1and 7/12
Operator:BP Petroleum Dev. of Norway AS
Production Licensees: _
The main reservoir on Edda consists of chalk rocks of the (Dseg;:r:(gglff)Stats oljeselskap a.s 4000000 5¢
. . 0 - 0
Tor fo_rma'qon, and lies a_t a depth of a_rou_nd 3100 met(_ers BP Petroleum Dev. of Norway AS 56.00000 %
The flelt_j is pr_oduced with depressurlzatl(_)n as the drive Norske AEDC A/S 5 00000 %
mechanism. Since 1988, gas from Tommeliten Gamma hé yorske MOECO A/S 5.00000 %
been transported to Edda and used for gas lift in the wells AS pelican 4.00000 %
Production from the field was halted in August 1998 when Discovery well: Year
Ekofisk I was put into production. Evaluation of the field Gyda: 2/1-3 1980
for potential subsequent production of the remaining Y42 S2":  2/1-9 1991
. Development approved: Prod .start:
reserves is underway. Gyda: 1987 1990
Gyda Sgr: 1993 1995
Development Recoverable reserves: » _
Edda was originally developed with a manned wellheac GYda 29.0 million S oil

3.5 billion Snt gas

platform and production installation 2/7-C, and oil/gas was 1.5 million tonnes NG

transported to the Ekofisk Center for export. The
installation is now temporarily shut down until a final
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Gyda Sor 6.1 million Snf oil Production - Gyda Sgr
3.5 billion Snf gas Gyda Sgr is produced using depressurization with the aid
0.7 million tonnes NGL  of two long-range wells from Gyda. No pressure
Total investments (firm 1998-NOK[Syda . communication has been observed between Gyda Sgr and
and Gyda Sar NOK 10.2 billion . . .
— . Gyda, although it is possible that there is pressure
perating costs 1998 incl. G@ax, . . . .
excl. tariffs, royalty and insurance: communication in the water zone. In order to increase
Gyda and Gyda Sar NOK 322 million recovery from Gyda Sar, the drilling of a third well has

. commenced. This well will be used for water injection.
Production - Gyda

The reservoir is made up of Upper Jurassic sandstone. Gy‘i?evelopment - Gyda Ser

IS pro_duced using water injection as the drive mec_hanlsmThe wellstream is treated in existing facilities on Gyda.
see Figure 1.4.3.a. There are a total of 18 production wells

and 11 injection wells on the field. Water production is1 45 ULA

increasing and measures to reduce water production are

being evaluated continuously. Additional wells are being Production license: 019 Block: 7/12
considered in order to increase the recovery. OperatorBP Petroleum Dev. of Norway AS

BP Petroleum Dev. of Norway AS 80.00000 %
Development - Gyda Svenska Petroleum Exploration A 15.00000 %
The development solution for the field consists of a com- AS Pelican 5.00000 %
bined drilling, living quarters and processing installation Discovery well:  7/12-2 vear 1976
with a steel jacket, see Figure 1.4.4. Production capacit Pe'elePment approved: 1980 Prodstart: 1986
is currently 14,300 Stwoil per day and 1.8 million Shgas ~ Rrecoverable reserves: 69.1 million Sr oil
per day. Water injection capacity is 24,500par day. 3.5 billion Snigas

The oil is transported to Ekofisk via the oil pipeline 2.5 million tonnes NGL

from Ula, and then on to Teesside. The gas is transporte Total investments (firm 1998-NOK): NOK 12.4 billion

. . . . . O ti ts 1998 incl. GEax, illi
in a separate pipeline to Ekofisk for further transportation gr aries sealty and mscrance MR 82 millier:

to Emden. The oil and gas production is metered to fiscal

standards prior to pipeline transportation to Ekofisk. TheProduction

metering systems are included in the Ekofisk system foThe main reservoir consists of Jurassic sandstone and is

distribution of hydrocarbons. produced using water injection as the drive mechanism,

see Figure 1.4.3.a. Production now has a high and

. increasing amount of water. The operator is continuously

Figure 1.4.4 evaluating various measures to shut out the water. At the

Installation on Gyda end of 1998, there were 8 wells producing while 6 wells

were used for water injection.

A new gas injection system was put into operation du-
ring the first quarter of 1998 for reinjection of produced
gas. The WAG project (alternating water/gas injection) is
initially planned for two wells.

The first well in the overlying reservoir zone began to
produce in 1997. In order to improve the exploitation of
the remaining reserves, the operator plans to drill new
horizontal wells. The operator has conducted test
production from the underlying Triassic reservoir. The test
commenced in late 1995, but due to production problems,
the test was extended to the end of 1996. The objective of
the test was to evaluate the volume, productivity and
possible communication with the reservoir in the Ula
formation. A plan for development and operation (PDO)
for the Ula Triassic deposits was submitted to the authorities
in 1997, but was subsequently withdrawn.

Development

The development concept consists of three steel installations
for production, drilling and living quarters respectively, see
Figure 1.4.5. Production capacity is currently 24,000 Sm
oil per day and 1.6 million Shgas per day. Water injection
capacity is 32,000 fiper day. The capacity for treatment
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Figure 1.4.5 deposits in Beta @st was approved in November 1995.

Installations on Ula These deposits are produced with two subsea-completed
wells. Depressurization with gas lift has been chosen as
the drive mechanism. Development of the deposits in

Gamma Sgrgst was approved in February 1997. These
deposits will be drained using depressurization.

In June 1997, well 9/2-7 S proved oil in the northern
segment of the Beta Vest structure. The plan for
development and operation of Beta Vest was approved in
November 1998, and production will take place via the
Beta @st subsea installation.

At the end of 1998, there were seven production wells.
In the first half of the year, the surplus gas was injected
into the main reservoir, but is now injected via well A-3
into the water-filled Epsilon structure.

Development

The field development concept consists of a jack-up

installation and a storage tanker with buoy loading to shuttle

tankers, Figure 1.4.6. The subsea installation on Yme Beta

@st is linked to Yme. There is no other infrastructure in

) . the area. All oil from Yme is transported by ship to Mong-

of produced water is approximately 19,000per day. In giad for final separation of water and for fiscal metering.

1998, about 85 per cent of the produced water on Ulawas The production installation has an oil production

reinjected. capacity of 8000 Sfnoil per day with the potential for
The oil is transported by pipeline via Ekofisk to upgrading. The gas treatment capacity is 800,000588

Teesside. Statoil is the operator of the pipeline and the gaser gay, whereof 400,000 Srgas per day may be
is injected in the Ula reservoir. The reinjection capacityrecjrculated for gas lift.

for gas is 1.4 million Sfnper day. The oil production is
metered to fiscal standards prior to pipeline transportation
to Ekofisk. The metering system is included in the Eko-
fisk system for distribution of hydrocarbons.

146 YME Figure 1.4.6
Production licenses: 114 , 114B anc Blocks; 9/1,9/2, 9/4 Installations on Yme
114C and 9/5
Operator: Den norske stats oljeselskap a.s
Licensees:

Den norske stats oljeselskap a.<

(SDFI 30 %) 65.00000 %
Saga Petroleum ASA 25.00000 %
Deminex Norge AS 10.00000 %
Discovery well: 9/2-1  Year: 1987
Development approved: 1995  Prod.startl 996
Recoverable reserves: 11.5 million Sni oil
Total investments (firm 1998-NOK): NOK 2.2 billion
Operating costs 1998 incl. G@ax, NOK 802 million
excl. tariffs, royalty and insurance:

Production

Development of the Yme field, see Figure 1.4.3.a, will be

carried out in several phases. Oil is produced from the
Gamma Vest, Gamma Sgrgst and Beta st structures. Tl
oil is found in the Sandnes formation, which belongs to the
Middle to Late Jurassic Age.

The main reservoir on Yme is in the Gamma Vest
structure. The reservoir is for the most part produced b
depressurization, but water is injected in one well, anc
downhole pumps are also used. Development of th
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1.4.7 VARG

Production license: 038 Block: 15/12
Operator: Saga Petroleum ASA

Licensees:

35.00000 %
65.00000 %

Saga Petroleum ASA
Den norske stats oljeselskas
(SDFI 30,000 %)

Discovery well: 15/12-4  vYear: 1984
Development approved: 1996 Prod.starfl 998
Recoverable reserves: 5.5 million Srﬁ oil
Total investments (firm 1998-NOK): NOK 3.6 billion

Operating costs at plateau incl. £,
excl. tariffs, royalty and insurance:

NOK 311 million

Production

EIf Petroleum Norge AS 10.00000 %

Discovery well: 15/9-9 Year: 1981

Development approved: 1986 Prod.start1993

Recoverable reserves: 38.4 billion Sm? gas
9.5 million tonnes NGL
20.8 million Sm?3 cond.

Total investments (firm 1998-NOK): NOK 23.5 billion

Operating costs 1998 incl. G, NOK 602 million
excl. tariffs, royalty and insurance:

Loke

Production license: 046 Block: 15/9
Operator: Den norske stats oljeselskap a.s
Licensees:

Den norske stats oljeselskap a

(SDFI 29.6 %) 49.60000 %

The field contains oil in a greatly faulted sandstone reservoi Esso Expl & Prod Norway AS 30.40000 %
from the Upper Jurassic Age. The production strategy is Norsk Hydro Produksjon AS  10.00000 %

based on the use of WAG injection (alternating water/gas Elf Petroleum Norge AS
injection). The total number of wells is estimated to be 13.
Production started on 22 December 1998 and injection o Discovery welk

water and gas will start in early 1999.

Development

10.00000 %

15/9-17 Year: 1983
Development approved: 1991 Prodstarl993
Recoverable reserves: 3.5 billion Sm3 gas

0.5 million tonnes NGL
1.3 million Sm?3 cond.

The plan for development and operation was approved il Total investments (firm 1998-NOK):  NOK 0.8 billion

May 1996. Varg is developed with a production ship tied
to a wellhead installation, see Figure 1.4.7. The wellhea
installation was installed on the field in the summer of 1997

%Ieipner Vest

and pre-drilling of the production wells started at the engd Production licenses:046 and 029  Blocks: 15/9 and 15/6

of 1997. The production ship anchored up on the field in

Operator: Den norske stats oljeselskap a.s
Licensees:

the autumn of 1998. Planned production capacity is 900( han norske stats olieselskap &

Snt oil per day.

Figure 1.4.7
Installations on Varg

1.4.8 SLEIPNER AREA

Sleipner Jst

Production license: 046 Block: 15/9
Operator: Den norske stats oljeselskap a.s
Licensees for the field:

Den norske stats oljeselskap ¢

(SDFI 29.6 %) 49.60000 %
Esso Expl. & Prod. Norway AS 30.40000 %
Norsk Hydro Produksjon AS  10.00000 %

(SDFI 32.37453 %) 49.50291 %

Esso Expl & Prod Norway AS  32.23936 %

Norsk Hydro Produksjon AS 8.84653 %

EIf Petroleum Norge AS 0.41120 %

Discovery well: 15/6-3 Year: 1976
Development approved: 1992 Prod.start: 1996
Recoverable reserves: 128.1 billion Sm3 gas

8.7 million tonnes NGL

27.7 million Smé cond.
Total investments (firm 1998-NOK): NOK 19.9 billion

Operating costs incl CQax, NOK 395 million
excl. tariffs, royalty and insurance:
Gungne
Production license: 046  Block: 15/9
Operator: Den norske stats oljeselskap a.s
Licensees:

Den norske stats oljeselskap a
(SDFI 34.4 %)
Esso Expl. & Prod. Norway AS

52.60000 %
28.00000 %

Norsk Hydro Produksjon AS 9.40000 %
Elf Petroleum Norge AS 10.00000 %
Discovery well: 15/9-15 Year: 1982
Development approved: 1995 Prod.start 996

Recoverable reserves:

4.5 billion Sm3 gas

0.5 million tonnes NGL
1.5 million Sm3 cond.
Total investments (firm 1998I0OK): NOK 0.4 billion
Operating costs incl. CQax, lease of  NOK 23 million

well slot, excl. tariffs, royalty and
insurance:
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Production Sleipner B is located in the southern part of Sleipner Vest
with wellstream transfer to Sleipner T, which has a gangway
Sleipner @st, Loke and Gungne connection to Sleipner A. These installations use common

The fields, see Figure 1.4.8.a, contain gas and condensai¢ilities. The production facilities in the Sleipner area are
in reservoirs of the Tertiary and Jurassic/Triassic Age. Theshown in Figure 1.4.8.b
gas contains a relatively high amount of condensate. The There are still some problems with the facilities for
Tertiary reservoir in Sleipner @st is produced using injectionseparation of CQfrom the gas and the planned reduction
of dry gas in order to extract more condensate than i the CQ contentis not being achieved. Work is underway
achieved through depressurization. The injection gas maio try to improve the facilities.
be taken from both Sleipner @st and Sleipner Vest. Gas An agreement has been signed concerning sales and
injection has gone on throughout 1998, and the reservoinjection cooperation among the Sleipner fields. Sleipner
pressure has increased somewhat. The plan is to start drifest has been allocated gas sales under the contracts which
ing new production/ injection wells again in 1999. were signed in 1991 in connection with the exercise of the
Production from the Tertiary reservoir in Loke was shut30 per cent options under the Troll gas sales agreement.
downin 1997. The well was extended for production fromThe gas is transported via pipeline, both to Zeebrligge in
the Triassic reservoir, and production commenced in Jun8elgium, through Statpipe/Norpipe and through the Euro-
1998. Due to potential corrosion in the pipeline betweerpipe system to Emden in Germany.
the subsea well and Sleipner A, production was shut dowrl’ﬁigure 1.4.8a
after approgimgtely two weeks. A decision was made t%ields and discoveries in the Sleipner area
lay a new pipeline in 1999. 1°40 2900
Production from Gungne takes place using one well or
Sleipner A. The drilling of an extra production well is
planned for 1999. 16/3 15/3-1S

Sleipner Vest 15/3_4<ﬁ
The field contains gas/condensate. The reservoir lies i
the Hugin formation from the Jurassic Age. The field 98°4° e
consists of several fault blocks and the communicatior 15/5-5
conditions in the reservoir are uncertain. The field is 16/8
produced through depressurization. The gas in Sleipne
Vest contains up to 9 volume per cent C@hich is 15/5 Epoch
separated from the gas and injected into a sand layer in tt
Utsira formation. 15/5-1
Some oil has been proven in the northern part of the
field. The extent of this oil and the ability to produce it is
uncertain and a production well was drilled into this area %83 115’5 ~\ i5/6fteis 58°30
in the autumn of 1997. This well proved more oil than Sleipner Vest \1/55/,3:95
expected and additional studies were started. The well we ) Loke
tested in 1998, and an appraisal well was drilled to attemg 15/8-1
to clarify the extent of the oil. Both the results from the Alpha
test and from the new well were disappointing. The results -
indicate that there is a limited amount of oil in the relevant j
area, and that it would be difficult to produce. Additional
studies are underway in order to evaluate the extent of th
oil and whether or not it can be produced. 58°15 = (9716/7-7 S{58°15

16/1

58°45

Sleipner @st

Gungne
(5/8] 16/7-4 Sigyn

Development
16/23

Sleipner @st, Loke and Gungne are developed with ai
integrated process, drilling and living quarters installation X

with a concrete substructure (Sleipner A). In addition, a Varg
separate riser installation has been built (Sleipner R) witt @}
a gangway connection to Sleipner A. A subsea templat
has been installed for draining of the northern part of
Sleipner @st and one for draining Loke. Gungne is 58°00
produced via a well from Sleipner A. s

The first phase of the development of Sleipner Vest - - - o
includes a wellhead installation, Sleipner B, and an instal 1°40 2°00 2920
lation for processing and removal of CGSleipner T.

15/12-8
58001828 [16/29 15/12 16/10
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The condensate from these fields is landed at Karstexpected. Modification of the ship is currently underway
through a 250-kilometer pipeline from Sleipner R to Ké&r- in Scotland and production start-up is now expected in the

Sta.

summer of 1999.

Total produced gas and condensate are metered to fiscal Planned average plateau production of oil is 11,900 Sm

standard on the field.

Figure 1.4.8.b
Installations in the Sleipner area
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Sleipner Vest satellite wells

eipner B

Sleipner Jst
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Sleipner Dst
Sleipner A /7
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Sleipner A

Zeebrligge

1.4.9 BALDER
Production licenses: Blocks:
001 and 028 25/11 and 25/10

Operator: Esso Expl. & Prod. Norway A/S

Licensees:

Esso Expl. & Prod. Norway A/S 100 %

Discovery well: ~ 25/11-1 Year: 1967
Development approved: 1996 Prod.starfLl999
Recoverable reserves: 27.2 million SmM oil
Total investments (firm 1998-NOK): NOK 8.3 hillion

Operating costs at plateau incl. O@x, NOK 545 million
excl. tariffs, royalty and insurance:

Production

per day (75,000 barrels per day).

1.4.10 JOTUN

Production licenses:027 P and 103E Blocks 25/8and25/7
Operator: ESso Expl. & Prod. Norway AS

Licensees:

Esso Expl. & Prod. Norway AS
Enterprise Oil Norwegian AS

45.00000 %
45.00000 %

Den norske stats oljeselskap a.«  5.00000 %
(SDFI 3.00000 %)

Norske Conoco A/S 3.75000 %
Amerada Hess Norge AS 1.25000 %
Discovery well: 25/8-5S Year: 1994

Prod.start:1999

30.7 million Sm? all
1.8 billion Sm3 gas
Total investments (firm 1998-NOK): NOK 8.3 billion

Operating costs at plateau 1998 incl..CCNOK 565 miillion
tax, excl. tariffs, royalty and insurance:

Development approved: 1997
Recoverable reserves:

Production

Jotun, see Figure 1.4.12.a, comprises the discoveries 25/8-
5 'S, 25/7-3 and 25/8-8 S, all of which were made in 1994
and 1995. In all of the structures, oil was found in the
Heimdal formation from the Paleocene Age. In the 25/8-8
S discovery, some free gas was also proven. The majority
of the resources lie in production license 027P. An
agreement concerning unitization between the two
production licenses was signed in the autumn of 1997.
Water injection, possibly in combination with natural wa-
ter drive, is the planned drive mechanism.

Development
A wellhead installation and production ship have been
outlined as the development concept, and construction of

The Balder reservoir is sandstones from the Tertiary Agethe installations was started in the autumn of 1997. The
They are poorly consolidated, but have good reservoitvellhead installation was placed on the field in August
properties and contain relatively viscous oil. The Balder1998, and drilling of production wells is planned to
field, see Figure 1.4.12.a, consists of several separatgommence in early 1999. The estimated production start-
structures. Six structures are included in the plan folP is the summer of 1999. The oil will be loaded on the
development and operation. Five other structures have bedi¢ld and connection to Statpipe is planned for export of
mapped and as of the present time are considered to §&s Which exceeds the need for fuel on the field.
prospects. It is expected that these will be included in the

field in the future.

The field will be produced using natural water drive

1.4.11 HEIMDAL

Production license: 036 Block: 25/4

and water injection. Drilling of production wells has been ¢ a1 Norsk Hydro Produksjon AS

underway throughout 1998.

Development

The development concept is based on seabed wells whic Marathon Petroleum Norge AS
are connected to a production and storage ship. The ¢ Elf Petroleum Norge AS
will be exported via tankers. In the PDO, the plan was for Norsk Hydro Produksjon AS

Licensees for the field:

Den norske stats oljeselskap a.s
(SDFI 20 %) 40.00000 %
23.79800 %
11.93900 %

15.80300 %

production to start between November 1996 and Marct Total Norge AS 4.82000 %

1997, however, completion of the ship has taken considel Saga Petroleum ASA 3.47100 2/0

ably longer than anticipated and has cost more thai AS Uglands rederi 0.16900 %
25
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Discovery well: 25/4-1

Development approved: 1981
Recoverable reserves:

Total investments (firm 1998-NOK):

Operating costs 1998 incl. G@x,
excl. tariffs, royalty and insurance:

Production

Prod.startL 985

6.9 million Sni oil
42 .6 billion Sni gas
NOK 12.1 billion
NOK 267 million

After a modification phase from 1999 to 2000, the
installation will once again be put into operation for
processing of the gas from 30/2-1 Huldra. A riser
installation will also be built, which will be able to take in
risers from other discoveries and transportation systems in
the area.

1.4.12 FRIGG AREA

The field, see Figure 1.4.12.a, produces from sandston@T_sri
in the Heimdal formation. Ten wells have been drilled from' 99
the installation on the field, nine production wells and one Production license: 024 e

observation well. Because of the powerful water drive in

25/1 and 30/10 on the
Norwegian shelf and 10/1,

the field, both pressure development and water ascent a 9/5 and 9/10 on the British
carefully monitored. According to the current plan, the shelf

field will produce until the summer of 1999.

Development

Operator: EIf Petroleum Norge AS
Licensees:

Norwegian part (60.8200%)

- i ) . Elf Petroleum Norge AS 16.06800 %
The Heimdal field has been developed with an integrate« Norsk Hydro Produksjon AS 19.99200 %
steel jacket structure with combined drilling, production Total Norge AS 12.59600 %

and living quarters functions, see Figure 1.4.11. The Den norske stats oljeselskapa.c  12.16400 %

deliveries of gas via Emden began in February 1986.
The gas from the Heimdal field is transported in Stat-

British part (39.1800%)

. - . Lo " EIf Exploration UK Ltd 26.12000 %
pipe. The pipeline from Heimdal is tied into the Statpipe Total Oil Marine Ltd 13.06000 %
system at the Draupner riser platform. The condensate i piscovery well: ~ 25/1-1 Year: 1971

transported from Heimdal to Brae in the British sector Development approved: 1974  Prodstarl977

through a separate pipeline.

condensate goes to Cruden Bay in Scotland.

Figure 1.4.11
Installation on Heimdal
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From the Brae field the Recoverable reservgdorw. share) 119.2 billion Smgas

(Norw. share) 0.5 million Snicond.
Total investments (firm 1998-NOK): approx. NOK 21.0 hillion

Operating costs 1998 incl. G@ax, NOK 439 million
excl. tariffs, royalty and insurance:

Production

The field produces gas from the Frigg formation, which
consists of sandstone from the Eocene Age. The production
wells on CDP1 are permanently plugged. On DP2, the
wells have reduced production potential due to water influx.
Future development of produced water volume will be a
crucial factor in determining when the field will be shut
down. According to current plans, the last year of
production will be 2001.

Development

The field was developed in three phases. Phase | consists
of one production and one treatment installation on the
British part of the field, as well as a living quarters
installation (CDP1, TP1 and QP). Production from Phase

| started in 1977.

Phase Il consists of one production and one treatment
installation located on the Norwegian part of the field (DP2
and TCP2). Production from Phase 2 started in 1978.
Figure 1.4.12.b shows the installations in the Frigg area.

Phase Il of the development comprises the installation
of three turbine-driven compressors on TCP2. The
compressor system is necessary in order to compensate for
reduced reservoir pressure. These facilities were put into
operation in the autumn of 1981.

Gas from Lille-Frigg is treated and metered on TCP2.
In 1995, a new module was installed on this installation in
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order to treat oil and gas from Frgy. Prior to their shutdown Development approved: 1991 Pprod.startl 994
gas from Nordgst Frigg, @st Frigg and Odin was also treate Recoverable reserves: 2.3 billion Snf gas
on Frigg. Transportation of gas from the Alwyn North 1.2 million Sni cond.
field on the British side takes place via TP1. Total investments (firm 1998-NOK):  NOK 4.2 billion

TP1 has been converted from a processing installatio OPerating costs 1998 incl. G@ax, NOK 34 million

. . . I. tariffs, royalty and i :
into a riser platform. The gas is transported 355 km to g, ¢ tantis, foyaly and nsrance

Fergus in Scotland via two pipelines, each with a diamete,g,roduction
of 813 millimeters. The liquid is transported in Frostpipe

via Oseberg to Stura. Lille-Frigg is a gas/condensate field. The reservoir is

located in the Brent group in a fault block which is an
extension of the Heimdal ridge. Production is based on
three production wells with depressurization as the
Production licenses026 and 102 Blocks: 25/2 and 25/5 production mechanism. The field is currently producing

Froy

Operator: Elf Petroleum Norge AS from only one well due to problems with water production.

Licensees: ] The recoverable reserves were 7 billion*$as when the

Den norske stats oljeselskap a . i

. N field was approved, and the estimate has now been reduced

(SDFI 41.616 %) 53.96000 % > ) :

EIf Petroleum Norge AS 2475730 % to 2.3 billion Sm due to a more rapid pressure decline and

Total Norge AS 15.23460 % water production. According to the plan, Lille-Frigg will

Norsk Hydro Produksjon AS ~ 6.04810 % cease production in early 1999.

Discovery well: 25/5-1 Year: 1987

Development approved: 1992 Prod.startl 995 Development

Recoverable reserves: 5.9 million Sn? oil Lille-Frigg is developed with a subsea installation which
1.5 billion Snt gas is remote-controlled from Frigg. The untreated wellstream

0.1 million Sm? cond.

Total investments (firm 1998-NOK):  NOK 5.9 billion Figure 1.4.12.a

Sxpcﬁ’,r?;Q#J?ﬁ;iﬁj’iig”ﬂgﬁ%e; NOK 196 million Fields and discoveries in the Frigg, Jotun and Balder
area
Production
Fray is an oil field. The reservoir lies in the Brent group of 1740 i 240
the Upper Jurassic Age. The production strategy is base 30/10-6
on water injection. The field has 10 wells, of which six are Odin
production wells. The field is currently producing from 7 Nordast Frigg
three wells. The operator has reduced in-place an¢ 80 B 77 — o2 60°00
recoverable reserves based on experience with productic o /éuue - Frigg
wells and a new geological model. Today Frgy has low {1 Dst Frigg
production and relatively high operating costs. Combined 4~
with low oil prices, this means that the field may experience L2
unprofitable operations in the course of 1999 025/2-5 Lille Fray
59°45 % = A 59°45
Development , _ wo [ 25/4-6 S Vale{) FMW
The field is developed by means of a wellhead installation.
Oil and gas are transferred in separate pipelines to Frig 24/6-1 Peik 25/5-4 Byggve)
for further processing and metering. The gas is transporte QOHeimda/O §}25/5-3 Skime
on to St. Fergus. The oil is transported in Frostpipe tc 2 *25/5.5 25/6-1
Oseberg, and from there on to the oil terminal at Stura zg.59 057 5_mibss b (-
Figure 1.4.12.a shows an overview of the fields and 0 25/8-9
discoveries in the Frigg area. Jotun
L|IIe-Fr|.gg' T 25/8£77d 25/8-10 S
Production license: 026  Block: 25/2 50015/ P2 s ° on ¥ R 25/8-4 25 aels
Operator: Elf Petroleum Norge A/S Balder25/8-1
Licensees: 25/11-15 Grane
Den norske stats oljeselskap a 5.00000 %
Elf Petroleum Norge AS 41.42000 % ?24/72-3 S 25/11-16(
Total Norge AS 20.71000 % B
Norsk Hydro Produksjon AS  32.87000 % 2°00 2°20 2°40
Discovery well: 25/2-4 Year: 1975
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is transferred directly to Frigg for processing. The gas igion wells was not included in the original plans, but most
transported via pipeline to St. Fergus. Stabilized condensaia the production wells are now drilled horizontally with

is transported via Frostpipe to Oseberg, and from there igood results. The reservoir pressure in Oseberg is
sent to the oil terminal at Stura. Metering of condensatenaintained through gas injection, water injection and WAG.

and gas takes place on Frigg.

Figure 1.4.12.b
Installations in the Frigg area

ST.FERGUS

1.4.13 OSEBERG AREA

Oseberg

Production licenses:053 and 079  Blocks: 30/6 and 30/9

Operator: Norsk Hydro Produksjon AS
Licensees:

Den norske stats oljeselskap a

(SDFI 50.78379 %) 64.78379 %
Norsk Hydro Produksjon AS  13.68186 %
Saga Petroleum ASA 8.55276 %
Elf Petroleum Norge AS 5.76959 %
Mobil Development Norway A 4.32720 %

Total Norge AS 2.88480 %

Discovery well: 30/6-1 Year: 1979
Development approved: Prod.start1988
Phase | 1984

Phase II 1988

Phase Ill 1996

336.0 million Sm oil
16.4 billion Sni gas

Recoverable reserves:

6.0 million tonnes NGL

0.5 million Sni cond.
Total investments (firm 1998-NOK):  NOK 50.6 billion

Operating costs 1998 incl. G@ax, NOK 1216 million
excl. tariffs, royalty and insurance:

Production

The first discovery proved gas in 1979, while subsequen Development approved:
drilling proved oil with a gas cap. The field consists of
several reservoirs in the Brent group (Middle Jurassic)
divided among three structures. The main reservoirs are i
the Oseberg and Tarbert formations, but Etiv and Ness at
also important contributors. The use of horizontal produc-

The injection gas is imported externally from Troll @st
(TOGI) and Oseberg Vest. There are 70 operative wells on
the field including injection wells.

Development

Figure 1.4.13.b shows fields and discoveries in the Ose-
berg area. The oil part of the Oseberg field has been
developed in two phases, see Figure 1.4.13.a. Phase | is
developed with a field center in the south with two
installations. Oseberg A comprises a processing and liv-
ing quarters installation with concrete substructures, and
Oseberg B comprises one drilling and water injection
installation with a steel jacket. Average oil processing
capacity is about 55,000 Sper day.

Phase Il comprised development of the northern part
of the field. The Oseberg C installation is an integrated
production, drilling and living quarters installation (PDQ).
Average oil processing capacity is about 23,000 Ben
day.

The plan for development and operation for the gas
phase (Phase Ill) of Oseberg was approved in 1996. Ose-
berg gas phase will start production in 1999/2000 with a
gas allocation of 2 billion Shper year from the year 2000.

The gas phase will be developed with a new installation
for processing of dry gas. The gas will be transported in a
new gas pipeline to the Statpipe system via the Heimdal
installation. The gas installation will have a capacity of 10
billion Sn# per year.

Oseberg A and Oseberg C are equipped with metering
stations for fiscal metering of stabilized oil prior to pipe-
line transport to Stura. Purchase of injection gas from Troll
(TOGI) is metered via the fiscal gas metering station
installed on Oseberg A. Stabilized oil is exported from the
terminal at Stura via two quay facilities which are linked
to two identical fiscal oil metering stations.

Oseberg Vest

Production license;: 053 Block: 30/6
Operator: Norsk Hydro Produksjon AS
Licensees:

Den norske stats oljeselskap a

(SDFI150.7838 %) 64.78379 %
Norsk Hydro Produksjon AS 13.68186 %
Saga Petroleum ASA 8.55276 %

Elf Petroleum Norge AS 5.76959 %
Mobil Development Norway AS 4.32720 %
Total Norge AS 2.88480 %
Discovery well: 30/6-15 Year: 1984
1988 Prod.start1991

1.6 million Snt oil

6.0 billion Snf gas
Total investments (firm 1998-NOK):  NOK 0.8 billion

Operating costs are incorporated in th:
unitized Oseberg

Recoverable reserves:
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Production Mobil Development Norway AS 7.00000 %
Oseberg Vest consists of a rotated fault block where th: Total Norge AS 4.66700 %
hydrocarbon-bearing zones are found in the Statfjorc Discovery well: 30/6-5 Year: 1981
formation of the Lower Jurassic. Development approved: 1996 Prod.starl998
A coal-bearing shale zone divides the Statfjord format- Recoverable reserves: 235 m_illion s/ ol
ion into an upper and a lower reservoir zone. Gas wa _ _ 0.8 billion _S.rﬁ gas
proven first with a thin oil zone in the upper reservoir zone. Total investments (firm 1998-NOK): - NOK 4.4 billion
In order to produce as much of the oil as possible, ¢ Operating costs at plateau incl. &@x,  NOK 430 million
. . . . . excl. tariffs, royalty and insurance:
production solution with two horizontal production wells
was chosen. One of these wells is temporarily shut downP .
. . o . . roduction
In connection with the drilling of the first production well, X . .
. . . . .. The field consists of two structures which are separated by
oil was discovered in the lower reservoir zone. The field is . . .
: R a sealed fault. Both structures contain several oil-bearing
produced with depressurization, but has natural pressuré s . . .
layers within the Brent group (Middle Jurassic) with varying
support from the gas cap. . = . >
porosity and permeability, as well as several different oil/
water contacts. The intention is to maintain pressure with
the aid of water and WAG injection. The field will be
produced with six production, six injection and two water
’rProduction wells.

Development

The field is developed with two horizontal production wells.
The first production well, which started producing in 1991
is tied to Oseberg C, while the second well, completed i
1996, is tied to Oseberg B. All produced gas is injecte

into the Oseberg field. dDeveIopment

The field will be developed with an installation with living

Oseberg Jst

Production license: 053 Block: 30/6
Operator: Norsk Hydro Produksjon AS
Licensees:

Den norske stats oljeselskap a
(SDFI 45.40 %)

Norsk Hydro Produksjon AS
Saga Petroleum ASA

Elf Petroleum Norge AS

59.40000 %
12.25000 %
7.35000 %
9.33300 %

Figure 1.4.13.a
Installations on Oseberg

Oseberg Vest

Oseberg A

NPD Annual Report 1998

quarters, drilling equipment and first stage separation of
oil, water and gas. Processing will be completed at the
Oseberg field center. The installation will have the capacity
to process 12,000 Snoil and 13,300 rhwater per day.
The maximum gas injection rate will be 1.4 million 3Sm
per day. The oil from the field will be transported in the
Oseberg Transport System to Stura. All equipment is
installed on the field, and production start-up is planned
for February/March 1999.

Figure 1.4.13.b
Fields and discoveries in the Oseberg area
2°00 2°20 2°40 3°00
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Oseberg Sar Total investments (firm 1998-NOK): NOK 12.0 billion

Production licenses: Blocks: Sﬂﬁ?&?ﬁ;ﬁiﬁﬁiénﬂgfgﬁfée; NOK 418 million

079, 104 and 171 30/6, 30/9, 30/12

OperatorNorskHydro Produksjon AS

Licensees: Production

Den norske stats oljeselskap a.< Qil has been proven in two formations in the unitized part
(SDFI 38.36 %) 56.58000 % of Brage: Statfjord (Lower Jurassic) and Fensfjord (Upper
Norsk Hydro Produksjon AS 21.88000 % Jurassic). Oil and gas have been proven in the Sognefjord
Saga Petroleum ASA 10.14000 % formation (Upper Jurassic). Test production from the
Norske Conoco A/S 7.700000 % Sognefjord formation was started in the autumn of 1997.
Mobil Development Norway AS  3.700000 % The plan for development and operation of the deposits in
Discovery well:  30/9-3 Year: 1984 the Sognefjord formation was submitted in July 1998 and
Development approved: 1997  Prod.start:2000 approved in October 1998.

Recoverable resources: 53.5 million S oil Development

. _ 11.4 billion Snigas  The Brage field is developed with an integrated production,
Total investments (firm 1998-NOK): - NOK 8.8 billion drilling and living quarters installation with a steel jacket,
eoxr::?.r?sr?f?sc?g;zgggéeﬁ;J?;l%é@( '+ approx. NOK 620 see Figure 1.4.14. The oil is transported via pipeline to

' million Oseberg and further through the Oseberg line to Stura. A

Production pipeline for gas is connected to Statpipe.

Ten potential reservoir structures lie within the area def|ned1_4_15 VESLEERIKK

by the operator as Oseberg Sagr. Seven of these are o

incorporated in the basic estimates for Oseberg Ser. H g“’d“:"o_'g';”;‘;rske stat(s)So%ese?sliCaI\(: aBSO/ 3
dro is the operator and the field is unitized. Most of the ,bo oo ! pa.

Licensees:
reserves lie in the Brent Group (Middle Jurassic), but pen norske stats oljeselskap a

discoveries have also been made in the Heather an (SDFI 37 %) 55.00000 %
Draupne formations (Upper Jurassic). The productior Total Norge AS 18.00000 %
mechanism is different for the various structures. The plar Deminex Norge AS 11.25000 %
is to use water injection, gas injection and WAG injection Petro-Canada Norge AS 9.00000 %
for pressure maintenance. Svenska Pet_roleum Expl AS 4.50000 %

Norske Deminex AS 2.25000 %

Development
The field will be developed with one installation with liv- Figure 1.4.14

ing quarters, drilling module and first stage separation of,taj1ation on Brage
oil and gas. Processing will be completed at the Oseber~
field center. The oil will be transported in the Oseberg
Transport System to Stura. A part of 30/9-3 Omega Nor¢
can be reached by wells from the Oseberg field center, an
will be produced from there.

1.4.14 BRAGE

Production licenses: Blocks:

053, 055 and 185 30/6, 31/4 and 31/7
OperatorNorsk Hydro Produksjon AS

Licensees:

Den norske stats oljeselskap a.s

(SDFI 34.2567 %) 46.95670 %

Norsk Hydro Produksjon AS 22.41820 %

Esso Expl and Prod Norway A/S 16.34340 %
Neste Petroleum AS 12.25750 %
Elf Petroleum Norge AS 0.66640 %
Saga Petroleum ASA 0.52480 %
Mobil Development Norway AS  0.49980 %
Total Norge AS 0.33320 %
Discovery well: 31/4-3 Year: 1980
Development approved:Phasell990  Prod.starfl993
Phase Il 1998
Recoverable reserves: 54 million SN oil

3.2 billion Sni gas
0.9 million tonnes NGL
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Discovery well: ~ 30/3-2 Year: 1980 An oil pipeline is connected to the Oseberg Transport
Development approved: 1987  Prodstarl989 System for transport to the Stura terminal. Gas is
Recoverable reserves: 54.5 million Sni oil

transported via the Statpipe system.
5.5 billion Snigas P pipe sy

1.6 million tonnes NGL

Total investments (firm 1998-NOK):  NOK 11.2 billion 1.4.16 TROLL
Operating costs 1998 incl. G@x, NOK 523 million Production licenses:054 and 085  Blocks: 31/2, 31/3, 31/5
excl. tariffs, royalty and insurance: and 31/6
OperatorDen norske stats oljeselskap a.s
Production Norsk Hydro Produksjon AS

The field produces from reservoirs in the lower part of the Licensees: )
Brent group and the Dunlin group (Intra Dunlin Sand) and D€n norske stats oljeselskap a

the Statfjord formation. Sg T\:oﬁikiggr:/gl)l 732;288 ij
The production ;trategy fpr the reservoirs in the Brem Norsk Hydro Produksjon AS 7 68800 %
group a_nd _the Dun.lln group is t_o malntaln pressure in the Saga Petroleum ASA 4.08000 %
reservoir with the aid of water injection. Some of the wells g¢ petroleum Norge AS 235344 %
will, however, be controlled with a lower well pressure than norske Conoco A/S 1.66113 %
boiling point pressure. A decision has been made t¢ Total Norge AS 1.35343 %
implement WAG injection in the main field. Discovery well: 31/2-1 Year: 1979
Production from the Statfjord formation started in 1997. Development approved: Prod.start 991
The Statfjord formation has a gas cap and a higher conter Phase | 1986
of associated gas than the other reservoirs. Phase II 1992 . _
A small discovery was made during the drilling of well f‘;g;’gj{fﬁﬁ;g:gvfz e Teey o el Sn%ﬁ el
30/3-7 Sin 1995. The well was tested in 1997. Well 30/3: ' S5 ldIlER SEED

Total investments (firm 1998-NOK i
7 B is the third track of well 30/3-7. Test production from (i:d, lTrg?;Si)Tens (frm ) NOK78.6 blion

the well started in 1998. Operating costs 1998 incl. G@x, NOK 988 million
excl. tariffs, royalty and insurance: (inc

TOGI):
Development

The field has been developed with a permanent wellheagtructurally, the Troll field lies on the northwestern part of
installation with a steel jacket and a semi-submersiblehe Horda platform, see Figure 1.4.16.a. The field consists
installation with process facilities and living quarters, seeof three relatively large, rotated fault blocks with an easterly
Figure 1.4.15. There are 13 production wells and seveR|ope and extending over an area of 750 square kilometers.
water injection wells. The semi-submersible installationThe water depth in the area is over 300 meters. The hydro-
is anchored and connected to the permanent wellheaghrbon-bearing layers are mainly sandstone of the Sogne-
installation. fiord formation, from the Middle to Late Jurassic Age. The
Figure 1.4.15 field’'s gas _collu_mn, which is more th_an 200 meters thick in

the east, diminishes to the west, while the oil column drops
from 22-26 meters in the west to 0-4 meters in the east.
The development of the field has taken place in several
phases. The Troll field was unitized in 1986.

In addition to the reported recoverable oil reserves,
significant potential additional resources have been
identified in Troll Vest. The total recoverable gas resources
in the Troll field amount to 1328 billion Sm

Installations on Veslefrikk

TOGI

The subsea system Troll Oseberg Gas Injection (TOGI) is
controlled from the Oseberg Field Center and produces gas
from Troll @st for injection in the Oseberg field. Production
and delivery of gas via TOGI started in February 1991.
Up to the end of 1998, TOGI had delivered 19.4 billion
S gas to Oseberg. In all, the plan is to deliver 21.7 bil-
lion Sn? gas by the end of 2002. Norsk Hydro was
responsible for the development of TOGI and is the opera-
tor in the operations phase.
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Troll Phase |: Development of the gas reserves in Troll pressure development and communication with other areas

@st of the field. In the southern part of the oil province, as
much gas as possible is reinjected, while the strategy is a
Production controlled production of free gas together with the oil in

A/S Norske Shell was the development operator for Trollthe northern part of the province. The wells in the oil
Phase I. Statoil assumed the role of operator for thg@rovince are divided among four subsea installations which
operation of the field in June 1996. During the course ofare tied into Troll B.
1998, the last of a total of 39 gas production wells was
completed on Troll @st. Production of oil from Troll Vest gas province

Regular gas deliveries from Troll started on 1 OctoberThe gas province comprises the middle portion of the field
1996. The gas is delivered to various customers on thaith an oil column of 11.5-14.5 meters and a gas column
Continent. Only a part of the gas in the field has been soldbf up to 200 meters. Production of the oil reserves in the
Due to internal communication in the field, gas productiongas province may be time-critical in relation to the
from Troll @st may have a great effect on future productionproduction of gas from both Troll @st and Troll Vest. The
of oil from Troll Vest. Therefore, great emphasis is placedstage-by-stage development has been important with reg-
on finding an optimal production strategy for oil and gasard to acquiring production experience from parts of the
for the entire Troll field. In the autumn of 1998, a working area before deciding on new development solutions.
group was established for the purpose of evaluating the The plans for development and operation of the first
production strategy for Troll. The working group consists two subsea installations in the southern part of the Troll
of representatives from the operators, Statoil and Norskest gas province were approved by the authorities in May
Hydro, as well as the Norwegian Petroleum Directorate.1994 and July 1996 respectively. The first well group
The working group will complete its work in the spring of started producing in November 1995, and the second group

1999. in April 1998. Production development has been somewhat
less favorable than expected after a gas breakthrough.
Development Overall, the production rate is lower than predicted, which

The gas reserves in Troll @st are produced from Troll A,is mainly due to delayed progress in drilling.
which is a permanent wellhead installation with a concrete A continued plan for development and operation of the
gravity base structure. The gas from Troll @st and Trolloil in Troll Vest gas province was approved by the
Vest is transported from Troll A via two multi-phase pipe- authorities in June 1997. The development plan includes
lines to the gas treatment facility at Kollsnes. At the landnine subsea installations (well groups) with a total of 50
facilities, the condensate is separated from the gas anldorizontal production wells, whereof several multibranched
transported through a pipeline to the Stura terminal fowells. Three well groups with 18 wells in the southern
further export to the market. The condensate will be flow-part of the gas province will be connected to Troll B, while
metered in a fiscal metering station before it leaves thesix well groups with 32 wells in the northern part of the
Kollsnes terminal. The dry gas will be compressed andorovince will be connected to a new installation, Troll C.
exported via pipeline to the Continent. New field data and updated studies have shown that it would
The Kollsnes facility has an export capacity of approx.be profitable to increase the number of wells and subsea
100 million Snmigas per day. Metering of the gas to fiscal templates. In 1998, a supplement to the PDO was
standard takes place through two identical metering stationsubmitted, which covers the installation of an additional
for Zeepipe Il A and Il B respectively. Each metering stat-well group. This well group will be tied to Troll C. Plans
ion has a capacity of about 58.8 million 3per day. The for additional well groups may be submitted in 1999. Du-
gas treatment facilities at Kollsnes are arranged so as tong the course of 1997 and 1998, several observation wells
accommodate additional expansion. have been drilled to inter alia obtain more information reg-
arding communication between the provinces and to see
Troll Phase Il: Development of the oil reserves in Troll how time-critical the resources are. Super critical

Vest oil province and Troll Vest gas province production, where some production of free gas is allowed
together with the oil, has been the presumed production
Production of oil from Troll Vest oil province strategy in this area.

The oil province comprises the westernmost part of the

field, which has a 22-26 meter oil column under a smallDevelopment

gas cap. Production started in September 1995. Up to thEhe oil reserves in the Troll Vest oil province and the

end of 1998, 18 horizontal production wells and one gasouthern part of the Troll Vest gas province are produced

injector had been drilled. During the past year, productiorvia Troll B, a floating concrete installation without storage

has proceeded approximately as expected. Anticipated odapacity. A total of nine well clusters will be connected to

reserves have been increased slightly due to overall posiroll B. Troll B's production capacity is 42,500 Suoil

tive reservoir development and a longer production historyper day. The oil is transported through Troll Oljergr (Troll
The production strategy depends on conditions such agil pipeline) approx. 90 km to Mongstad. Gas which is
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Figure 1.4.16.a
Fields and discoveries in the Troll, Fram and Gjga area  The Troll field
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produced together with the oil is transported via Troll A to
Kollsnes for treatment and further export to the market,
see Figure 1.4.16.b.

At least seven well groups in the northern part of the
gas province will be connected to a new installation, Troll
C, which will be a semi-submersible steel installation. The
installation will have an oil treatment capacity of 20,000
S per day. A new oil pipeline will be laid from Troll C
to Mongstad, and a gas pipeline will be laid to Troll A in
order to utilize existing transportation opportunities to
Kollsnes and on to the export market. Troll C is expected
to be in production starting in the autumn of 1999.

Troll Phase 1ll: Development of the gas resources in
Troll Vest gas province

Development

Troll Vest gas province has a gas column of up to 200 me-
ters over the oil zone. Approved and future recovery of
the oil resources is regarded as being time-critical in relation
to production of gas from Troll. Therefore, it is uncertain
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when major gas withdrawals from Troll Vest should start. Figure 1.4.17.a
The consideration for the optimal recovery of oil and gas,Fields and discoveries in the Gullfaks, Statfjord and
the Troll field’s total commitments and physical delivery Snorre area

capability for gas, seen in context with gas supply soluti_ons 1°40 200 2990 2°40
for the Norwegian shelf, will be included in the evaluation
of the timing for development of Troll Phase lII. 34/4-5°
1.4.17 GULLFAKS AREA
Snorre
o 33/6 3414 3415 o
Gullfaks and Gullfaks Vest 61°30 33/9-19 S Sygna 61°30
Production licenses:050 and 050B Blocks: 34/10 Statfjord Nord
operatorDen norske stats oljeselskap a.s 33/9-O%
Licensees: urchison o
Den norske stats oljeselskap a.s Vigdis
(SDFI 73 %) 85.00000 % Statsfjord @st Visund
Norsk Hydro Produksjon AS 9.00000 % I——\ 34/2—%31\?3
- [ )
Saga Petroleum ASA 6.00000 % Statsfjord & Tordis 34/8-7
Discovery well: 34/10-1 Gullfaks Year: 1978 34, <Tordis @
34/10-34 Gullfaks Vest Year: 1991 61°15 a0 faar 34/7-25 Sus 61°15
Development approved: Prod.start: Gulifak
Phase | 1981 Decembed 986 poaks g SRS
Phase Il 1985 &t
Gullfaks Vest 1993 , Gulaks .1 4
Lunde formation 1995 Gullveig /} oo
Recoverable reserves: Gullfaks 315.4 million Sri oil Gullfaks J
21.2 billion Sni gas Sor
2.0 million tonnes NGL ;
Rimfaks 34/10-23
Recoverable reserveGullfaks Vest: 3.6 million Sn? oil 61°00 P2 33i2]Ja4l1o Gamma sl | 64000
Total investments (firm 1998-NOK): \2%
Gullfaks NOK 72.0 billion 1°40 2°00 2°20 2°40
Gullfaks Vest NOK 0.2 billion
Operating costs 1998 incl. G&x, NOK 2499 million . o . i
excl. tariffs, royalty and insurance: Gullfaks Vest is an oil field which lies to the west of
Gullfaks in block 34/10, see Figure 1.4.17.a. Production
Production is based on natural water drive.

The Gullfaks field, see Figure 1.4.17.a, contains oil in sand-
stone from the Jurassic and Triassic Ages. The reservoiDevelopment
lies relatively shallow, and is made up of several angledThe Gullfaks installations are the Condeep-type concrete
fault blocks. The blocks have variable slope degrees angravity base structures with steel frame topside, see Figure
parts of the area are heavily eroded. The field is complicatel.4.17.b. The C installation is basically built as a copy of
to produce due to the many faults. Gullfaks A. All three are fully-integrated process, drilling
The reservoirs in Phases | and Il are separated by and living quarters installations, while Gullfaks B has a
major north/south fault. Some communication across thesimplified process facility with only first stage separation.
fault has been proven in the northern area. Faults with Gullfaks A, which is situated on the southwestern part
more than 1000 meter skip distance delimit the field in theof the field, started production in December 1986.
south, east and northeast. Treatment capacity for oil is 60,000 Ser day, while
The drive mechanism on the field is primarily pressurecapacity for water is 35,000%per day. Water injection
maintenance by means of water injection. Alternatingcapacity on Gullfaks A is 75,00C per day. Gullfaks A is
injection of water and gas (WAG) is carried out where thealso equipped for gas injection with a capacity of 3.2 mil-
method is appropriate. The use of gel to block waterdion Sn¥ per day.
producing layers has been attempted with successful results. Gullfaks B is situated on the northwestern part of the
The number of operative wells, which varies over time,field and was put into production in February 1988. It has
is approximately 90. Drilling of long range wells and a first stage liquid capacity of 45,000 Sper day. The oil
sidetrack drilling from existing wells are important methods from Gullfaks B is transferred to Gullfaks A and Gullfaks
for increased oil recovery on Gullfaks. C for further processing and storage. The water injection
Based on the basis reserves for the entire Gullfaks areaapacity is 30,000 #fiper day. Injection water is transfer-
one or more of the Gullfaks installations may have a lifetimered from Gullfaks A.
up to 2016. In the final stages, the utilization of the  Gullfaks C is located on the eastern part of the field for
installations will depend on discoveries in prospects angroduction of the reserves in Phase Il. Production started
third-party use of the facilities. at the turn of the year 1989/1990. The process capacity of
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the installation is 60,000 Shoeil and 30,000 fproduced  production of gas and associated liquid, will be tied into
water per day. Up to 60,00C mvater can be injected per Gullfaks C. In 1995, the Gullfaks licensees, production
day. At the end of 1995, a compressor was installed folicense 050, were awarded previously relinquished areas
injection of gas on Gullfaks C also, with a capacity of 2.20f block 34/10. The Gullfaks installations can also be used
million Sm? per day. for new discoveries in this area. There are also other
discoveries which may be developed towards Gullfaks.

Figure 1.4.17.b Gullfaks Sar
Installations on Gullfaks Production licenses:50 and 50B Block: 34/10
Operator: Den norske stats oljeselskap a.s
Licensees:
Gullfaks A ' Gulfaks B Gullfaks C Den norske stats oljeselskap a.s
(SDFI 73 %) 85.00000 %
, ¥ Norsk Hydro Produksjon AS 9.00000 %
: S rom s Saga Petroleum ASA 6.00000 %
Discovery well: 34/10-2 Year: 1979
Development approved: Prod.start:
Phase | 1996 1999
Recoverable reservé®hase |: 25 .4 million Srﬁ oil

1.2 billion Srit gas

Recoverable resourcePhase |l - .
14.6 million SN oil

58.3 billion Smigas

| Gas pipeline to Statfjord/Statpipe 14" |

Total investments (firm 1998-NOK):

Phase I: NOK 4.5 billion

. Phase lI: NOK 6.3 billion
Gullfaks A and C have storage cells for storage of stabilize Operating costs at plateau incl, C@x,

oil. The oil is fiscally metered and exported via loading excl. tariffs, royalty and insurance:

buoys to tankers. Processed rich gas is fiscally metered ¢ Phase I: NOK 150 million
Gullfaks A and C before it is sent into Statpipe via Stat- Phase II: NOK 230 million

fiord C. Oil from Gullfaks Vest is metered with the aid of

a test separator on Gullfaks C. The Tordis wellstream i$sullfaks Sar lies about 9 km to the south of Gullfaks, see
metered after first stage separation on Gullfaks C. Thdrigure 1.4.17.a, and contains oil and gas in sandstone from
metered and analyzed volumes are then further treated ithe Jurassic and Triassic Ages. The Brent reservoir contains
the process facilities on Gullfaks C before the oil is loadedil and a gas cap with high condensate content. Several
via the single-point buoy mooring system and the gas isndependent gas/oil and oil/water contacts have been
delivered to Statpipe. Oil from Vigdis will be fiscally observed. The Statfjord reservoir has a thicker oil zone
metered on Snorre prior to loading from Gullfaks A. Theand a smaller gas cap than the Brent reservoir. There is
plan is also to load oil from the Visund field from Gullfaks also oil and gas in the Lunde formation.

A. Gas and liquid from Gullfaks Sgr, Rimfaks and Gullveig

will be metered using multi-phase meters in connectiorPhase |

with a test separator. Production
Gullfaks Sgr Phase | comprises production of oil and
Gullfaks as infrastructure condensate. The plan for development and operation of

In addition to Gullfaks Vest, the installations on Gullfaks Phase | was approved in 1996 together with Rimfaks and
will also be used in connection with production from Tor- Gullveig. The plan is to produce the liquid resources in
dis, Tordis @st, Vigdis, Visund, Rimfaks, Gullfaks Sgr and Phase | through gas injection.
Gullveig.
May 1994 saw the beginning of deliveries from Tordis Development
to Gullfaks C where the oil is processed. In 1995, approvalhe development solution comprises four subsea templates
was also granted to tie Tordis @st into Gullfaks C. In 1994with 12 wells. The plan is to integrate development and
it was decided that processed oil from Vigdis (via Snorre)operations with Rimfaks and Gullveig. Processing of the
would be delivered to Gullfaks A for storage and loadingwellstream will take place on Gullfaks A.
to tankers. A similar agreement for Visund was made in  Production start-up for Phase | is planned for April
December 1995. 1999. The field is expected to produce 13,000 &hper
Development of the oil resources (Phase 1) in Gullfaksday which will be stored on and shipped from Gullfaks A.
Sgr, Rimfaks and Gullveig, which was approved by theProduced gas will be reinjected in the reservoir. The ini-
authorities in 1996, will be tied into Gullfaks A. According tial gas injection capacity is planned to be 2.7 milliorf Sm
to the plan, Gullfaks Sgr Brent Phase I, which compriseger day. Gas will also be sent to Rimfaks for injection.
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Phase I the reservoir. Rimfaks will also receive gas from Gullfaks
Production Sgar for injection. Initial gas injection capacity is planned
Gullfaks Sar Phase Il comprises production of gas and age be 7.5 million Srhper day.

sociated liquid. In 1997, Gullfaks Sgr Brent was allocated

gas deliveries from 1999. The plan for development andsullveig

operation was approved by the Storting on 8 June 1998. production licenses'50 and 50B Block: 34/10
Operator: Den norske stats oljeselskap a.s
Development Licensees:

The plan comprises two new subsea templates and 13 well D€n norske stats oljeselskap a.s

) A . (SDFI 73 %) 85.00000 %
]?f Wh'FC,E one s Ol'””eg(;.rt‘.’m one of the ex.'lf“t?g te”;p'a]fes Norsk Hydro Produksjon AS 9.00000 %
from Phase 1. In addition, provision will be made for g petroleum ASA 6.00000 %
mstqllguon of an extra subsea template w.|th the possibility sy el AT vear: 1995
of drilling up to four extra wells. The plan is to process the peyelopment approved: 1996 Prod.start 998
wellstream on Gullfaks C. Planned production start-up is
the year 2001. Early gas sales are secured by using g Recoverable reserves: 4.2 million Snf oil
from Phase | or by borrowing gas from the Gullfaks main 2.9 billion Sni gas
field. Total investments Phase | (firm 1998-NOK): NOK 0.7 billion
Operating costs at plateau incl. £@x, NOK 25 million
. excl. tariffs, royalty and insurance:
Rimfaks )
Production licenses50 and 50B  Blocks: 34/10 and 33/12 PrOdU(_:tlon ) o
Operator: Den norske stats oljeselskap a.s Gullveig Cont_alns oil in sandstones from the Brent group
Licensees: of the Jurassic Age, see Figure 1.4.17.a. Resources have
Den norske stats oljeselskap & also been proven in the Statfjord formation. The plan is to
(SDFI 73 %) 85.00000 % produce the field by means of depressurization.
Norsk Hydro Produksjon AS 9.00000 %
Saga Petroleum ASA 6.00000 % Deve'opment
Discovery well:  34/10-17 Year: 1973 Gullveig started producing on 10 October 1998. The
Development approved: Phasd 996 Prod.startl999 development concept comprises a subsea template with two
Recoverable reservézhase | 16.9 million Sni oil

- wells that are connected to the Gullfaks A installation.
-1.2 billion Sni gas

Total investments (firm 1998-NOK):

Phase | NOK 3.9 billion 1.4.18 STATFJORD AREA
Operating costs at plateau incl. £8x, NOK 130 million
excl. tariffs, royalty and insurance: Statfjord
Production license: 037 Blocks: 33/9 and 33/12
Operator:
Production Den norske stats oljeselskap @.

Rimfaks, which lies approx. 15 kilometers southwest of Licensees:

. . - . Norwegian part (85.46869 %)
Gullfaks, see Figure 1.4.17.a, contains oil and gas in sanc Den norske stats oljeselskap a.s 42.73434 %

stone in the Brent group and Statfjord formation from the ;. Development Norway AS 12.82030 %

Jurassic Age. The main part of the field lies in block 34/ Norske Conoco A/S 9.43717 %
10, production license 050, while a small part extends int¢ Esso Expl & Prod Norway A/S ~ 8.54687 %
block 33/12. An agreement has been signed witlk A/S Norske Shell 8.54687 %
production license 037 regarding production of the deposi Saga Petroleum ASA 1.60254 %
which extends into block 33/12. Enterprise Oil Norwegian AS 0.89030 %

The reservoirs contain oil and ith a high den NSRS NI /55 0.89030 %

gas with a igh conaen giop hart (14.53131 %)
sate content. The plan for development and operation € conoco North Sea Inc 4.843769 %
Phase I, which comprises the liquid phase, was approve gp petroleum Development Ltd. 4.843769 %
in 1996 together with Gullfaks Sgr and Gullveig. Phase Il, Chevron U.K. Ltd. 4.843769 %
which consists of the gas phase, is not included in this plar Discovery well: 33/12-1 Year:: 1974
The plan is to produce the field using gas injection. De"e'c’pm;gfgpm"ed: Prod.starl979
Recoverable reserved: 555.7 million Sm oil

Development 56.4 billion S gas
The development concept includes three subsea templat 14.4 million tonnes NGL
with 10 wells. Processing of the wellstream will take place Total investments (firm 1998-NOK):  NOK 72.5 billion
on the Gullfaks A installation. Production start-up is plan- ©Perating costs 1998 incl. Glax, NOK 2407 million

df M h 1999. The field | ted t d excl. tariffs, royalty and insurance:
n r r . 1 | X r
ed o arc ene S expected 1o pro uce1) Mobil was operator of the field until 1 January 1987 when Statoil

13,500 Srhoil per day, which will be stored on Gullfaks A oo, med responsibility as operator.
and shipped. The gas from the field will be reinjected in2) Norwegian share (85.46869 per cent)
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Production and four shafts. Production capacity is approximately
The Statfjord field, see Figure 1.4.17.a, consists of a largd0,000 Sriiper day. The installation has its own storage
fault block sloping to the west, as well as a number of smaleapacity for oil, 302,000 SinCapacity for water injection
ler fault blocks along the east flank. A smaller portion of on Statfjord B is approx. 64,000°mper day. Statfjord B
the field extends onto the British continental shelf. Thestarted production in November 1982.
reservoirs on the Statfjord field consist of sandstone from The Statfjord C installation is located in the northern
the Brent group, the Cook formation and the Statfjordpart of the Statfjord field. Itis a fully integrated installation,
formation. structurally identical to Statfjord B. The production
Up to the present time, the Brent reservoir has beerapacity is now approximately 52,000 SnThe capacity
produced with the aid of pressure support from waterfor water injection on Statfjord C is about 62,000 par
injection. A test project with WAG injection was day. Statfjord C came onstream in June 1985. The Stat-
implemented in 1997 in the lower Brent to examine thefjord satellites have their own intake separator on Statfjord
effect of supplementary gas injection. Based on the result€ with a capacity of roughly 25,000 Suwil.
of the project and reservoir studies conducted, it was Gas is transported via the Statpipe pipeline and sold in
decided in 1998 that WAG injection would be started inEmden, while NGL is removed at Karstg and sold there.
Brent. Calculations indicate that WAG injection provides The United Kingdom takes its share of the gas through
increased oil recovery in the order of 12-13 million’Sm NLGP (Northern Leg Gas Pipeline) from Statfjord B to
The Statfjord formation has been produced with the aidshell’s terminal in St. Fergus, Scotland where the gas is
of pressure support from gas injection. Implementation ofsold. Stabilized oil is stored in storage cells on each
a new production strategy for the Statfjord formation, with installation prior to being pumped onto tankers via one of
upflank water injection and supplementary gas injection inthe three loading systems on the field.
the upper Statfjord and downflank WAG injectionin lower  Oil and gas are metered to fiscal standard on each of
Statfjord, is still being evaluated. Tests with WAG injection the three installations. After Snorre started production, Stat-
in the lower Statfjord commenced in the autumn of 1994 fjord A production is determined as the difference between
Tests using water injection in the upper Statfjord started irthe total volume metered on Statfjord A and the volume
February 1996. The future implementation of a newmetered on Snorre.
production strategy will take place in stages and will depend A similar concept is used for determination of Statfjord
on additional production experience and reservoir studiesC production after the Statfjord satellites began producing.
The Cook reservoir came onstream in 1994. TheThe distribution between the satellites will be based on test
production strategy for Cook is based on phasing in wellseparator metering, while the total volume from the satellites
which have already penetrated the reservoir, and possiblill be metered to fiscal standard.
deepening of existing wells. Production will receive pres-  The north flank of the Statfjord field will be developed
sure support from water injection. with subsea installations tied to Statfjord C. Production
In order to achieve better exploitation of the remainingstart-up from the north flank is scheduled for the summer
reserves, the operator is continually updating the productionf 1999. In 1998, a decision was also made to tie the Sygna
strategy for the field. The strategy entails both more welldield to Statfjord C for processing, stabilization, storage
and extensive re-use of the wells in several reservoir zoneand export.
Use of horizontal wells and long-range, high-deviation
wells is also included in the strategy. Statfjord Dst
Production licenses:037 (50 %) Blocks:
Development 089 (50 %) 33/9 and 34/7
The field is developed in three phases with the fully operator: Den norske stats oljeselskap a.s
integrated installations A, B and C, see Figure 1.4.18. Th Licensees: ,
Statfjord A installation is located near the center of the Stat (DSeSFT(I(S)'?;t)atS olieselskap a.5 52 70000 %
fjord.field. Itis a fully integrated installation with a concrete . Exp;l 2 E’rod Norway A/S 10:25000 0/2
gravity base composed of 14 storage cells and three shafl popil Development Norway AS ~ 7.50000 %

Processing capacity for oil is roughly 67,000°%mr day, Norske Conoco A/S 6.04140 %
while the oil storage capacity is 175,000%5iThe capacity  A/S Norske Shell 5.00000 %
for water injection on Statfjord A is about 69,000 per Idemitsu Petroleum Norge AS ~ 4.80000 %
day. Statfjord A started producing in November 1979. Saga Petroleum ASA 4.78800 %
Loading of oil takes place via one of the three oil loading Ef?glétr:))llg{l?ﬂpl\"lc())?gle(s:&? AS gggggg 3

. H d 0
systems on the field. From August 1992, production from Deminex Norge AS 1.40000 %

Snorre has been received at Statfjord A after second stag Enterprise Oil Norwegian AS 0.52060 %

separation. This has enabled better utilization of Statfjorc Discovery well:  33/9-7 vear 1976
A's available process capacity. Development approved: 1990  Prodstarl994
The Statfjord B installation is located in the southern Recoverable reserves: 36.4 million Sn oil
part of the Statfjord field. Itis a fully integrated installation 5.2 billion Snf gas
with a concrete gravity base composed of 24 storage cell 1.8 million tonnes NGL
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Total investments (firm 1998-NOK):  NOK 4.2 billion installations consist of three templates, two for production
OfpzEhing @32 LBkl [Te) GHeng, NOK 188 million and one for water injection, see Figure 1.4.18. Each
excl. tariffs, royalty and insurance: i
template has four well slots. The wellstream is transferred

via two pipelines to Statfjord C for processing, storage and
The reservoir on the Statfjord st field consists of sandfu_rt,her transportation. .Statfjor_d_ _QSt and St_atfjord Nord
stones from the Middle Jurassic Age in the upper and lowe}!iliZ€ common processing facilities on Statfiord C. The
part of the Brent group. The field is currently produced!Nl€t Separator on Statfjord C has a production capacity of
using pressure support assisted by water injection, with 220Ut 25,000 Shuil per day. The water injection capacity
total of six production wells and three injection wells. 'S @PProx. 18,500 fper day. , _
During the course of 1999, the seventh and final planned The Statfjord saﬁelhtes are metered to.f|scal standard in
production well will be drilled and put into production. & €omMmon metering system on Statfjord C. Return
The need for a fourth injection well, as well as the need fo'allopatlon to the individual sgtelhte field is done on the
well workovers and side drilling of the existing wells on basis of test separator metering.
the field, is constantly under evaluation.

On the basis of a new reservoir model, the oil reserve

Production

§tatfjord Nord

in Statfjord @st were adjusted upwards in 1998 from 32. Production license: 037 Block: 33/9
to 36.4 million Sra Operator: Den norske stats oljeselskap a.s

! Licensees:

Den norske stats oljeselskap a.<

Development (SDFI 30 %) 50.000000 %
The field is developed with subsea installations which are Mobil Development Norway AS 15.000000 %
coupled to the Statfjord C installation. The subsea Norske Conoco A/S 12.083334 %
Figure 1.4.18

Infrastructure in the Statfjord, Gullfaks and Snorre area

Statfjord

Rimfaks

Gulifaks Sar
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A/S Norske Shell 10.000000 % Licensees: )
Esso Expl & Prod Norway A/S  10.000000 % Den norske stats oljeselskap a.<
Saga Petroleum ASA 1.875000 % (SDFI 51 %) 55.40000 %
Enterprise Oil Norwegian AS ~ 1.041667 % Esso Expl. & Prod. Norway A/S  10.50000 %
Discovery well: 33/9-8 vYear 1977 Idemitsu Petroleum Norge AS 9.60000 %
Deve|0pment approved: Prod.starﬂ995 Norsk HydrO PrOduijon AS 8.40000 %
1990 Saga Petroleum ASA 7.70000 %
Recoverable reserves: 40.6 million S oil Elf Petroleum Norge AS 5.60000 %
3.0 billion Sni gas Deminex Norge AS 2.80000 %
0.7 million tonnes NGL Discovery well: 34/7-12 Year: 1987
Total investments (firm 1998-NOK): NOK 5.1 billion Development approved: 1991 Prod.starl 994
Operating costs 1998 incl. G@&x, NOK 582 million Recoverable reserves: 29.1 million Smi oil
excl. tariffs, royalty and insurance: 2.1 billion Snt gas
0.7 million tonnes NGL
Production Total investments (firm 1998-NOK): NOK 4.2 billion
Operating costs 1998 incl. G@ax, NOK 87 million

The reservoir on Statfjord Nord consists of sandstone
belonging to the Brent group (Middle Jurassic) and sand-
stone of the Late Jurassic Age. The field is currently .

. Production
produced by means of pressure support aided by wat
injection with a total of seven production wells and three
injection wells. During the course of 1999, the two final

excl. tariffs, royalty and insurance:

he reservoir on the Tordis field consists of sandstone in
the upper and lower part of the Brent group from the Middle

. : . Jurassic Age. Faults divide the field into three main
planned wells will be drilled, one production well and one
s . . - egments, one southern, one western and one eastern seg-
injection well. There is continuous evaluation of the nee

for well workovers and side drilling of existing wells on ment. New interpretations suggest that good com-
the field 9 9 munication over the three different segments of the field is

quite likely.

The plan is to produce the field, see Figure 1.4.17.a,
Development with pressure maintenance with the aid of water injection
The field is developed with subsea installations connected P )

: . . : : ing fi tion wells and two injection wells. Drill-
to the Statfjord C installation. The subsea installations 2 five production wells and two injection wells

) . . injection wells h reviousl n tpon
consist of three templates, of which two are for productlonIng of the injection wells has previously been postponed as

L : the reservoir has more natural pr r rt from the
and one for water injection, see Figure 1.4.18. Each € reservolr has more natura’ pressure suppo

. ater zone than expected. Dirilling of the first injection
template has four well slots. The wellstream is transferre O .
: S . . ell on Tordis is now planned for the first quarter of 1999.
via two pipelines to Statfjord C for processing, storage an

further transportation. Statfjord Nord and Statfjord Jst
use common facilities on Statfjord C. The inlet se aratorDevelopment
: A C p The field is developed with a subsea installation which is
on Statfjord C has a production capacity of approximately . .
) . -~ ’connected to the Gullfaks C installation. The subsea
25,000 Srhoil per day. The capacity for water injection is . . . . i .
. installation consists of a central manifold with connection
approximately 15,500 fper day. oints for satellite wells and other well templates, see Figure
It has been decided that the last available well slot o '

. L ) .4.18.
f[h_e S_tatfjord Nord injection tgmplate will be used_ for an The wellstream from Tordis is transferred to Gullfaks
injection well on the Sygna field. Therefore, during the

course of 1999, an upgrading of the water injection ca acitC and is separated in a dedicated one-stage process.
i P9 g ) P ){Drocessing capacity for liquid from Tordis on Gullfaks C

E; tlhze g’égtf£ rdel;lggi a;iaﬂ\:v;: ?ﬁe'ﬁpéi?oe:tf; 'gctirt'e \?vriﬂobuenls 16,000 Srhper day. Oil and gas are metered prior to
. P Y. ) pacty further treatment in the existing process facilities on Gull-

28,000 m per day. - . )

The Statfjord satellites are metered to fiscal standard irﬁ?r:(es g(:és -iI:shanr:Islpsoft)r(elzjoi"r:etﬂ:gtzgidgzgs;:t?s to tankers.
a”con;imr:n: Tr?etei:,lgi?,iﬁasfir;teﬁ;eiit;gj?srd d(g:n.e Sr?ttl:];n In 1998, Tordis @st was connected to the central mani-
aflocafion 1o fold for the Tordis subsea installation, thereby contributing

basis of test separator metering. o : .
. . . . xploitation of the installations and the pr
Production from the Statfjord satellites has contnbutedto goo_d exploitation ot the Instaliations a d the process
capacity on Tordis.

to, and will over the next few years continue to contribute
to, very good exploitation of the process facilities on Stat-

fiord C Tordis @st
: . Production license: 089 Block: 34/7
1.4.19 TORDIS AREA Operator: Saga Petroleum ASA
Den norske stats oljeselskap a.s
Tordis (SDFI 51 %) 55.40000 %
0
Production license: 089 Block. 34/7 Esso Expl. & Prod. Norway A/S  10.50000 %

Idemitsu Petroleum Norge AS 9.60000 %

: P | ASA X
Qzefion SZEE FEI0IEAN A2 Norsk Hydro Produkion AS 8.40000 %
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Saga Petroleum ASA 7.70000 % Discoverywell: ~ 34/8-1 Year: 1986

Elf Petroleum Norge AS 5.60000 % Development approved: 1996 Prod.starl999
Deminex Norge AS 2.80000 % Recoverable reserves: 48.5 million Snioil
Discovery well:  34/7-22 Year: 1993 Total investments (firm 1998-NOK):  NOK 11.3 billion
Development approved: 1995 Prod.start998 Operating costs at plateau incl. @@, NOK 485 million
Recoverable reserves: 4.4 million Sn oil excl. tariffs, royalty and insurance:

0.4 billion S gas
0.1 million tonnes NGL Production

Total investments (firm 1998-NOK): - NOK 0.8 billion The Visund field lies about 22 kilometers to the northeast
Operating costs at plateau incl. £@x, NOK 19 million

excl. tariffs, royalty and insurance: of Gullfaks, see Figure 1.4.17.a, and contains oil and gas
in sandstone from the Jurassic and Triassic Ages.
Production The reservoir is made up of tilted and rotated fault

The field, see Figure 1.4.17.a, consists of two mainblocks. The field contains several separate liquid systems
segments, a northern and a southern segment, separatedasyd is complicated to produce.
an east-west oriented fault. For the most part, the reserves During production of the oil phase (Phase I), the drive
are found in the Tarbert formation belonging to the Brentmechanism will be pressure maintenance through water
group of the Middle Jurassic Age. Drilling of two injection and gas injection. The drilling of 23 wells is plan-
observation wells in 1997 and a production well in 1998ned in Phase I. All gas will be reinjected into the reservoir
have shown that the reservoir is more complex with a morgintil a gas sales agreement has been realized.
complicated fault pattern than previously assumed.

The production plan for the field is to use one productionDevelopment
well and one water injection well. The decision regardingAccording to the plan for development and operation, the
the need for the injection well on Tordis @st will be madefield will be developed with a semi-submersible steel
after some production experience has been gained, and istallation equipped for complete stabilization of oil and
dependent on the communication across the fault, as welhjection of gas and water. The installation is designed to
as the amount of natural pressure support the field has fromroduce 16,000 Shoil per day, which will be transported
the underlying water zone. Tordis @st commencedvia a pipeline to Gullfaks A for storage and shipping.

production on 15 December 1998. The initial planned gas injection capacity will be 10
million Sre per day. Water from the Utsira formation and
Development produced water will be injected with a capacity of 18,000

The field is developed by means of a four-well subsear® per day. Drilling and well maintenance will be carried
template which is tied into the subsea manifold on the Tor-out from the installation. Planned production start-up is
dis field, see Figure 1.4.18. The wellstream from TordisMay 1999.
and Tordis @st is mixed and then transported through
existing field pipelines to the Gullfaks C installation for 1.4.21 VIGDIS
processing, metering, storage and shipping. Production license: 089 Block: 34/7
The plan is that Tordis @st will use one of the four well Operator: Saga Petroleum ASA
slots on the subsea template. A well slot has also bee Ji¢ensees: _
used for test production of the 34/7-21 discovery in 1998 D GEIEE SES ElESESiE tLe

The plan is to use remaining available slots for productior (IR AL b7, 55.40000 %
p 9 P Esso Expl. & Prod. Norway A/'S ~ 10.50000 %

of other discoveries in the area. . . Idemitsu Petroleum Norge AS 9.60000 %
In the event of a need for water injection, Tordis @st Norsk Hydro Produksjon AS 8.40000 %
will receive injection water from Tordis. The injection well saga Petroleum ASA 7.70000 %
will be drilled from a new four-well subsea template that Eif Petroleum Norge AS 5.60000 %
will be connected to the subsea manifold on the Tordis field Deminex Norge AS 2.80000 %
This template will be used for injection wells in the Tordis Discovery well: ~ 34/7-8 Year: 1986
area, and will be installed during the course of 1999. Development approved: 1994 Prod.starl1 997
Recoverable reserves: 30.7 million Sni oil
1.4.20 VISUND | ‘ 2.2 billion Srif gas
Total investments (firm 1998-NOK): NOK 4.9 billion
Production license: 120 Blocks: 34/8 and parts Operating costs 1998 incl. G@ax,
of 34/7 excl. tariffs, royalty and insurance: NOK 93 million
Operator: Norsk Hydro Produksjon AS
Licensees for the Visund field: Production
Den norskeostats oljeselskap & . The field consists of three separate main segments, one
(SDFkI 49.6 %) " 62.90000 0/° western, one middle and one eastern segment. The reservoir
El(f)rs tH){dro P’\rlodu S:JA‘%” AS 1673%88880;" in the western and middle segment, which has been
etroteum Norge ' ) approved for development, consists of sandstones in the
NGO 9.10000 % upper and lower part of the Brent group from the Middle
Saga Petroleum ASA 4.20000 % PP P group
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Jurassic Age. In the eastern segment (Vigdis @st), oil ha Total investments (firm 1998-NOK): NOK 4.3 billion
been proven in Upper Jurassic sand and in the Statfjor Operating costs 1998 incl. Geax, - NOK 85 million
formation. Development of the resources in this segmemexc" e
will be viewed in context with further development of the 1) Oryx took over as operator of the field on 9 January 1995.
entire Vigdis area. 2) Norwegian share (22.2 per cent).

The field is produced using pressure maintenance fronﬁroduction

water injection. Primarily, a total of eight production wells The Murchison reservoir consists of sandstones belonging
and four injection wells are planned. In order to increaSt%0 the Brent group. The field has produced at nearly
the recovery from the main field, up to three additionalmaximum liquid pro.cessing capacity since 1981, and wa-

production wells are being considered. ; : .
ter treatment capacity has been increased several times.

There is also a potential for additional resources in th . i :
: . . ost of the production wells are now producing with a
surrounding structures, particularly in the eastern segment.. .

igh water cut and some production wells have been shut

Phase-in of potential additional resources can take plac ; . i
- own due to mechanical problems or very high production
through drilling of wells from new subsea templates e .
of water. Gas lift is used in some wells.

connected to the existing Vigdis installations, or through

. : In the autumn of 1996, the Northeast horst, a small,
using slots which are freed when other wells are phased - - . )
. . Separate structure within the unitized Murchison field, was
out due to high water production.

drilled and put into production.

In order to increase oil production and extend field
lifetime, damaged wells are repaired and new wells are
rilled in undrained areas. Murchison is expected to

Development
The field, see Figure 1.14.17.a, is developed with subse
installations tied in to Snorre TLP. The subsea installations roduce until around the vear 2004
consist of three subsea templates, of which two are fof y '
production and one for water injection. Each subsea
template contains four well slots. The wellstream isF.

. ) igure 1.4.22
transferred to Snorre TLP for processing and metering. Th?nstallation on Murchison
process module for Vigdis on Snorre TLP is designed for
an oil capacity of 18,000 Srper day. The stabilized oil is
sent via a separate pipeline to Gullfaks A for storage an =)
shipping. The gas that is produced from Vigdis is injectec o
into the Snorre reservoir and contributes to increased o
recovery on Snorre.

Snorre TLP will also deliver injection water to Vigdis.
The capacity for water injection is estimated to be approx
22,000 m per day.

There are several discoveries and prospects in the Vic
dis area that are being considered for phase-in towards tt
Vigdis installations. Plans for future development of the
Vigdis area will be considered during the course of 1999.

1.4.22 MURCHISON

Production license: 037 Block: 33/9
operator: Oryx UK Energy Compan})

Licensees:

Norwegian part (22.2 %)

Den norske stats oljeselskap a.s 11.10000 %
Mobil Development Norway AS 3.33000 %
Norske Conoco A/S 2.45130 %
Esso Expl & Prod Norway AS 2.22000 %
A/S Norske Shell 2.22000 %
Saga Petroleum ASA 0.41620 %
Enterprise Oil Norwegian AS 0.23120 %
Amerada Hess Norge AS 0.23130 %
British part (77.8 %)

Oryx UK Energy Company 68.72333 %
Ranger Oil UK Ltd 9.076655 %
Discovery well: 211/19-2 Year: 1975
Development approved: 1976 Prod.starfl 980
Recoverable reserved: 13.3 million S oil

0.4 billion Snt gas
0.4 million tonnes NGL
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Development formation, a decision was made to change the production
The field is developed with an integrated steel installationstrategy from water injection to downflank WAG injection
with a production capacity of 26,200 Soil per day, see in the entire Statfjord formation. Further optimization of
Figure 1.4.22. the production strategy has also led to a change from water
Oil from Murchison is sent via pipeline to Sullom Voe injection to upflank WAG injection in the Statfjord and
on Shetland. The Norwegian share of the Murchison gatunde formations in the eastern fault block on the field.
is landed via the NLGP pipeline (Northern Leg Gas Pipe-Use of horizontal and high deviation wells drilled from the
line) to the Brent field on the British side, and on to St.installation are also a part of the strategy.
Fergus, Scotland in the FLAGS pipeline (Far North  In connection with preparation of a plan for develop-
Liquified and Associated Gas Gathering System). Gasnent and operation (PDO) for the northern areas of the

deliveries through NLGP started in July 1983. field (Snorre Phase 2) in 1998, a decision has been made to
implement WAG injection as a production strategy for the
1.4.23 SNORRE entire field. The decision is based on comprehensive
Production license: 089 and 057 Blocks:34/7 and 34/4 reservoir studies and results from WAG injection in the
Operator: Saga Petroleum ASA southern areas.
Licensees:
Den norske stats oljeselskap a.<
(SDFI 31.4 %) J P& 4140000 % ?ﬁve")pme”.t . .
Saga Petroleum ASA 11.72450 % e Snorre field WI!| be dev_eloped in two phqses. Phase |
Esso Expl. & Prod. Norway A/S 11.15810 % consists of a floating tension leg platform in the south
Deminex Norge AS 8.87870 % (Snorre TLP), and a subsea template (Snorre SPS)
Idemitsu Petroleum Norge AS 9.60000 % connected to Snorre TLP in the central part of the field, see
Norsk Hydro Produksjon AS 8.92650 % Figure 1.4.23. Oil and gas are separated in two stages on
EIf Petroleum Norge AS 5.95100 % Snorre TLP, metered to fiscal standard, and transported
Amerada Hess Norge AS 1.18060 % further in separate oil and gas pipelines to Statfjord A for
Enterprise Oil Norwegian AS 1.18060 % further processing. The oil from Snorre is exported via the
Bl el o 3441 vear 1979 loading system on Statfjord A. The gas is transported in
Development approved: Prod.start1992 " . .
Snorre Phase 1 1988 the Statpipe system via Statfjord A. Snorre TLP started
Snorre - amended pldh 1994 producing in August 1992.
Snorre Phase 2 1998 The increased reserves basis and increased need for gas
Recoverable reservésthase 1 167.7 million S oil injection have necessitated the upgrading of the process
7.7 billion Sni gas facilities on Snorre. Among other things, the capacity for

5.7 million tonnes NGL  ¢j| processing and gas injection have been increased to

57 6 million S oil 39,000 Srhand 5 million Sriper day, respectively. This
Recoverable reservéBhase 2 -0 mifion St ol upgrade was completed in 1997.

Total investments (firm 1998-NOK . . -
atal investments (irm ) In connection with the development of Vigdis, a new

Phase: 1 illi . . :
Phase: 2 “8& ii‘g E::::gz process module for Vigdis was installed on Snorre TLP in
Operating costs Phase |, 1998 incl.CO  NOK 936 e 1996. The. r_nodyle cor_ntains a thrge stag_e sepgration train
tax, excl. tariffs, royalty and insurance: for full stabilization of oil from Vigdis, and is designed for

an oil capacity of 18,000 Smer day. Oil from Vigdis is

1) The amended plan for development and operation, which includesmetered to fiscal standard and sent via a separate pipeline

development of the upper portion of the Lunde formation in the [
reservoir zones L02-L05, upgrading of the process capacity on Snorrgo C;u”faks A for .StOI;?‘gehandbShlpTIr.]g .b he S
and increased use of gas injection in the reservoir, was approved in crossover pipeline has been laid between the Snorre

December 1994, and Vigdis process lines so that produced oil volumes from

2) Plan for development of the northern areas of the field (Snorre Nord)Vigdis can be transported both to Gullfaks and to Statfjord.
. Similarly, about half of the Snorre production may be
Production transferred through this pipeline for processing on Gull-

The Snorre field, see Figure 1.4.17.a, consists of severghis. This has been done to achieve a more flexible sys-
larger fault blocks which are not generally regarded as havggm

ing communication with each other. The reservoir rocks  ppase I of the Snorre development (Snorre B)
are fluvial sandstones in the Statfjord and Lunde formation%omprises production from the northern part of the field.

of the Early Jurassic and Triassic Ages. The reservoir intefhe plan for development and operation of Snorre Phase 2
vals vary from broad, continuous channel belts whereyas approved by the authorities in July 1998. The
reservoir communication is good, to narrower, isolatedyperator's plan is based on development with a semi-
channel belts where the communication conditions areypmersible steel production installation with drilling and
poorer. injection facilities. The oil will be transferred to Statfjord
Originally, the plan was to produce the field with water g for storage and loading, while the gas will be reinjected

injection as the drive mechanism. Based on inter alia gnto the Snorre reservoir in order to increase oil production.
pilot project in 1994 with WAG injection in the Statfjord
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Figure 1.4.23
Installations on Snorre

tern and an eastern segment with a complicated fault pattern.
The western segment, which contains oil and a minor gas
deposit, will be produced by depressurization and limited
water injection, while reinjection of produced gas is the
drive mechanism for the oil-bearing eastern segment.
Production experience may, however, lead to alternative
drive mechanisms. At the end of 1998, three oil producers
and three gas injectors were in operation.

The operator has mapped additional resources in the
main structure and in adjoining areas. Reproduction and
export of injected gas will be investigated by the operator
when sufficient operating experience from the field is
available.

Development

The Njord production installation consists of a spread
catenary moored, semi-submersible production, drilling and
living quarters installation, Figure 1.4.24. The installation
is located directly over the field’s subsea wells, which are
connected to the installation via flexible risers. Of a total
of 19 risers, the use of 15 is planned for production and
injection purposes, one is used for oil export and three risers
are available. The oil processing capacity is 11,000 Sm
per day. Water treatment and water injection capacity are
each 2,500 rfhper day, with flexibility for upgrading. The
gas treatment and gas injection capacities amount to 10

On Snorre B the oil processing capacity in first and seconeéhillion Sm? per day.

stage separation is designed for 18,00C¢ $er day. A

Stabilized oil is transferred to the tanker that lies 2.5

capacity of 30,000 Strper day is planned for the third km from the installation for storage and loading onto shuttle
stage of separation, and this will provide for potentialtankers. The oil metering station is located on the deck of
subsequent tie-in and final processing of partially stabilizedhe storage ship, and stabilized oil is metered to fiscal stan-
oil from Snorre TLP. The capacity for processing anddard in connection with transfer from storage ship to shuttle

injection of gas is designed for 3 million Siper day.

tanker.

Provisions will be made for a potential subsequent upgrade

of the gas capacity to 5 million Siper day. The decision

regarding a potential upgrade will be based on productiofFigure 1.4.24
experience and further studies. Production start-up fofnstallations on Njord

Snorre B is planned for August 2001.

1.4.24 NJORD

Production licenses:107 and 132 Blocks: 6407 /7
and 6407/10
Operator: Norsk Hydro Produksjon AS

Licensees:

Den norske stats oljeselskap a.s

(SDFI 30 %) 50.00000 %
Norsk Hydro Produksjon AS 22 50000 %
Mobil Development Norway AS 20.00000 %
Petro-Canada Norge AS 7.50000 %
Discovery well: 6407/7-1' S Year: 1986
Development approved: Prod.start:

Phase | 1995 30.9.1997
Recoverable reserves: 31.6 million Srﬁ oil
Total investments (firm 1998-NOK): NOK 7.8 billion
Operating costs 1998 incl. G&x, NOK 428 million

excl. tariffs, royalty and insurance:

Production

% Floating production, drilling
# and living quarters installation

Turret moored storage
and offloading tanker

Gas injection wells
Hydrocarbon wells
Water injection wells

oil export pipeline
from installation

1.4.25 DRAUGEN

Production license: 093 Block: 6407/9
Operator: A/S Norske Shell
Licensees for the Draugen field:

The main reservoir is the Tilje formation of the Jurassic Den norske stats oljeselskap a.s
Age. The field, see Figure 1.4.25.a, is divided into a wes: (SDFI 57.88 %) 57.88000 %
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A/S Norske Shell 16.20000 % Figure 1.4.25.b

BP Petroleum Devel. of Norway AS 18 36000 % Installations on Draugen

Norsk Chevron AS 7.56000 %

Discovery well: 6407/9-1 Year: 1984

Development approved: Prod.start:

Phase | 1988 1993

Recoverable reserves: 111.3 million S oil

Total investments (firm 1998-NOK): NOK 16.2 billion

Operating costs 1998 incl. G@ax, NOK 519 million

excl. tariffs, royalty and insurance: He %’?

Production
The Rogn formation of the Late Jurassic Age comprises
the main reservoir. Additional resources have been pro
ven in the Garn formation in the western part of the field,
and phase-in is planned for when production from the Rogt
formation begins to come off plateau in the year 2001/2002
The field, see Figure 1.4.25.a, produces from five wells
on the installation and two subsea-completed wells. Pres
sure support for oil production is ensured by five subsea
completed water injection wells. Associated gas is injectec
in a nearby water-bearing structure. Gas export via thi

Water injection
template
manifold

Gas injection &
satellite well

Oil satellite

Water injection - Oil satellite
Figure 1.4.25.a marfold el
Fields and discoveries in the Norwegian Sea
6°20 6°40 _7°00 _7°20 7°40 8°00  8°20 o ) ) ) )
I 6608/10-4 Asgard pipeline starting 1 October 2000 is being conside-
66°00 6507/3-1 Alve

g red.
6507/2%2 f Nome 1166700

Development
The field is developed with a concrete installation resting

k . on the seabed with integrated topsides, see Figure 1.4.25.b.
6507/5-1 65°45 ) )

The installation has ten well slots and a total of 34 conductor
casings. Production capacity has been upgraded to 33,400
Snt# per day. The water injection capacity is 42,00@ear
day. Treatment capacity for produced water amounts to
12,000 M per day. The design capacities for gas treatment
o 850784 and gas injection are 1.2 and 1.04 million3Suar day
Heidrun Nord . . . .. .
e respectively. The daily production and injection of gas are
well above the design capacities without resulting in

65°45

65°30

65°30

6507/7-11 sd

65°15 65°15 e . )
limitations for the production of oil.
Stabilized oil is stored in tanks in the bottom of the
gf,?ffgi,;i Sor | gehring installatic_)n. Oil is fiscally metered prior to export via floa-
65700 Midgard ting loading buoys to tankers.
6506/2-3 — A
oo0e: 6506/11-2 A
Lange064q7/1_3 1.4.26 SGARD
?406/2—1 oy 672(/7 ";jn; Nord Production licenses: Blocks: 6506/11,
avrans = -
64°45 Trestakk ] Tyrihans Sor o4 094, 134, 062, 074 and 237 6506/12, 6507/11,
g 6407/02 and 6407/03
%/?/Z ?‘3 operatorDen norske stats oljeselskap a.s
Licensees:
Den norske stats oljeselskap a.s
64°30 (SDFI 46.95 %) 60.50000 %
64°30 i
Norsk Agip AS 7.90000 %
Total Norge AS 7.65000 %
' Draugen Mobil Development Norway AS  7.35000 %
Njord Neste Petroleum AS 7.00000 %
64°15 6407/8-22 64°15 Saga Petroleum ASA 7.00000 %
Norsk Hydro Produksjon AS 2.60000 %

6°20 6°40 7°00 7°20 7°40 8°00 8°20
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Discovery well: ~ 6507/11-1 Year: 1981 The recoverable reserves are estimated to be 70.7 bil-
Midgard S506/12-1 Smarbukk iggg lion Sn¥ gas, 32.5 million Sfoil, 25.8 million SM
= mgrou -

6506/12-3 Smarbukk S condensate and 10.5 million tonnes NGL.
Development approved:996 Prod.start: .
Phase | Phase I: Marchl 999 Production - Smarbukk Sar
Phase Il Phase 111 October 2000 Statoil discovered the Smgrbukk Sgr depositin 1985. The
Recoverable reserves: 75.5 million S oil petroleum trap in the Smarbukk Ser discovery is a salt dome

191.0 billion S gas

- to the northwest on the Halten Terrace. The reservoir rocks
28.3 million tonnes NGL . o .
37.4 million S cond in the Garn, lle and Tilje formations are from the Early to
Total investments (firm 1998-NOK): NOK 37.2 billion Middle Jurassic Age and contain oil, gas and condensate.
Operating costs at plateau incl. 9@x,  NOK 1700 million In the PDO, the operator planned to produce the Smar-

excl. tariffs, royalty and insurance: bukk Sgr discovery with a total of ten wells, of which seven

) are producers and three are injectors. Subsequent
Asgard comprises the development of the Smerbukk, SM@Gptimization of the production strategy has resulted in

bukk Sgr and Midgard discoveries, which are incorporatedhanges to these figures. The production strategy is initially
in a unitization agreement between the licensees ifha5e on reinjection of gas in order to optimize oil recovery.
production licenses 062, 074, 094, 134 and 237. ASs & production start-up, five producing wells and two gas
consequence of the agreement, Statoil and Saga are Work'ﬂqectors will be drilled. Subsequently, the Smarbukk Ser
in an integrated project with Statoil as operator. Thediscovery will be produced using depressurization.
agreement covers the development and construction Recoverable reserves are estimated to be 19.4 billion

periods. _ . Sn? gas, 43 million Skoil and 2.9 million tonnes NGL.
Asgard lies mainly within blocks 6506/11 and 6506/12

(Smerbukk), 6506/12 (Smarbukk Sgr) and 6507/11 angbqqyction Midgard

6407/2 (Midgard) on Haltenbanken, about 200 kilometersg|ocks 6507/11 and 6407/2 were awarded under production
from land and 50 kilometers south of the Heidrun field. |jcenses 062 and 074 in 1981 and 1982 respectively.
Asgard, see Figure 1.4.25.a, is located in an area where th&qqyction license 237, awarded in 1998, comprises a minor
water depth varies from 240 to 300 meters. Recoverablgart of block 6407/3. Saga discovered Midgard in 1981.

reserves are estimated to be 191 billior? §as, 75.5 mil- The petroleum trap which forms the Midgard disco-
lion Snt? oil, 37.4 million Sni condensate and 28.3 million very is a standing fault block (horst). The discovery is
tonnes NGL. divided into four structural segments with main reservoirs

_ in the Garn and lle formations from the Middle Jurassic
Production - Smgrbukk

Age.
Blocks 6506/11 and 6506/12 were awarded under gm the PDO, the operator planned to produce the

production licenses 094 and 134 in 1984 and 1987yiqgard discovery with a total of 12 production wells. The
respectively. Statoil was responsible for the Smarbukky;iggard discovery will be produced using depressurization.

discovery in 1984. Recoverable reserves for the gas zone are estimated to

The Smarbukk discovery lies on a rotated fault blockye 100.9 pillion Srhgas, 11.6 million SAtondensate and
limited by faults to the west and north and structurally 14 g million tonnes NGL.

deeper areas towards the south and east. The reservoir jnger the gas cap on the Midgard discovery there is a
formations Garn, lle, Tofte, Tilje and Are are from the Jurasyhin (11.5 meter) oil zone. An appraisal well (6507/11-5
sic Age and contain gas, condensate and oil with arelativelg) was drilled in 1997 which confirmed the estimates of
high gas/oil ratio. The reservoir is located at depths of Ugne | resources on Midgard. Studies carried out during

to 4850 meters, which has led to a large portion of the|ggg have shown that there is no commercial basis for
reservoir having poor flow properties. producing the thin oil zone.
In the PDO, the operator planned to produce the Smgar-

bukk discovery with a total of 38 wells, of which 22 are Development

producers and 16 are gas injectors. Drilling of new wellst,q plan for development and operation (PDO) of Asgard

resulted in some reduction in the estimates for in-place ang,55 approved by the Storting in June 1996.

recoverable resources. The new wells showed that the Asgard will be developed in two phases; an early liquid

resource basis was smaller in the southern part of the Smagp4se with planned production start in March 1999, and a
bukk discovery than previously assumed. This has led 1955 export phase with delivery of gas from 1 October 2000.
adjustment of the production strategy and number of We”?&sgard is to deliver 6.3 billion Shyas in the year 2000,

as compared with the PDO. The production strategy ig g pjllion Sni per year in the years 2001-2006 and 10.8
initially based on reinjection of gas in order to optimize pijjion Sie per year as from 2007.

liquid recovery. At production start-up, four producers and Rsgard will be developed with subsea-completed wells

three gas injectors will be drilled. The Smgrbukk disco-connected to a semi-submersible installation for gas and
very will subsequently be produced using depressurization.qydensate treatment (Asgard B), and a production and
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storage ship for oil (Asgard A). A storage ship for Figure 1.4.27
condensate will also be connected to the gas center. lmstallations on Heidrun
Smarbukk and Smgrbukk Sgr, parts of the gas will be
reinjected so as to increase the liquid recovery.

The total treatment capacity is 48 million Sper day
for gas, 32,000 Shper day for oil and 15,000 Siper day
for condensate.

Oil and condensate will be stored temporarily on the
field and transported to land using shuttle tankers. The ge
will be exported in a planned gas pipeline from Asgard to
Karstg.

Qill, gas and condensate will be fiscally metered on the
field. The gas volumes which go to export will be metered
using ultrasound meters.

1.4.27 HEIDRUN
Production licenses:095 and 124 Blocks: 6507/7

6507/8 S
: Qil pipeline to

Sszgggspen norske stats oljeselskap a.s Tjeldbergodden

Den norske stats oljeselskap a.s

g\lso[r);leesg;/r:)oc s Iggggg Zj" export via the Asgard pipeline and further export of gas to
Neste Petroleuom AS 5'00000 0/2 Karstg and the Continent is planned to commence as from
Discovery well: 6507/7-2 Year: 1985 1 October 2000.

Development approved: Prod.start:

Phase | 1991 1995 1.4.28 NORNE

Phase Il Gasto Tjeldbergodden 1992 1996 — ;

R ECOVOrabIE 1BSer/os: 180 4 million St oil Production license: 128 Blocks: ggggﬁ?_

19.8 billion S gas Operator: Den norske stats oljeselskap a.s

Total investments (firm 1998-NOK) : NOK 40.1 billion Licensees for the Norne field:

Operating costs 1998 incl. G@ax, NOK 726 million Den norske stats oljeselskap a.s

excl. tariffs, royalty and insurance: (SDFI 55 %) 70.00000 %

Saga Petroleum ASA 9.00000 %
Norsk Hydro Produksjon AS 8.10000 %

Production Norsk Agip AS _ 6.90000 %

The oil and gas in the field have been proven in the Garr Enterprise Oil Norwegian AS 6.00000 %

lle, Tilie and Are formations from the Jurassic Age. The Discovery W?”Z . 6608/10-2 year: n1992

— . . evelopment approvea:: roa.start:

upper part of_ the reservoir is pr_oduced with the aid of wa- .| 1995 6 November 1997
ter and gas injection. Production from the lower part of Recoverable reserves: 80.4 million S oil
the reservoir is based on water injection. At the end o 15.0 billion Snd gas
1998, 17 oil producing wells, seven water injection wells ' _ ) 1.4 million tonnes NGL
and one gas injection well were in operation. Released gz L%t::;zxzsxsiztiég;”i'nljgégfK)" HSE égf b'.”.'on

is exported to the methanol plant at Tjeldbergodden. R S [N miflion
Development Production

The field has been developed with a floating tension legrhe oil and gas in the field has been proven in sandstone
platform of concrete, installed over a subsea template witlirom the Jurassic Age, the oil mainly in the lle and Tofte
56 well slots, see Figure 1.4.27. The northern part of théormations and the gas in the Garn formation. The
field will be produced via three subsea installationsproduction strategy is water injection and reinjection of
connected to the Heidrun installation. Production capacityroduced gas. At the end of 1998 there were six production
is 41,000 Srhper day. Water treatment capacity is 24,600wells, one gas injector and one water injector in operation.
m? per day, and water injection capacity is 52,50(&r
day. The design capacities for gas treatment and gaBevelopment
injection are 4.7 and 4.3 million Siper day respectively. Field development is by means of subsea installations
The daily rates for production and injection of gas areconnected to a combined production and storage ship, see
largely higher than the design capacities. Figure 1.4.28. The subsea system consists of five well
The oil on Heidrun is metered to fiscal standard priortemplates with four wells each and the possibility to tie in
to export to Mongstad and Tetney (UK) using direct tankersatellite wells. Production capacity for oil is 35,000°Sm
transportation without using oil storage on the field. Gasper day. The water treatment capacity is 20,00panday
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Figure 1.4.28 A development using a wellhead installation with four
Installations on Norne well slots connected to transportation solutions on existing
infrastructure is assumed.

1.5.2 1/3-3

Production license: 065 Block: 1/3
Operator: BP Petr. Dev. of Norway A/S

Discovery well: 1/3-3 Year: 1983
Recoverable resources: 7.1 million Srﬁ oil

1.8 billion Sni gas

0.8 million tonnes NGL
Total investments (firm 1998-NOK):  NOK 1.1 billion

- Operating costs at plateau incl. £@x, NOK 35 million
excl. tariffs, royalty and insurance:

The deposit is an oil discovery made in the Ula formation
from the Late Jurassic Age. BP took over Elf’s interest as
well as operatorship in the production license in 1997. An
m‘ appraisal well, 1/3-9, was drilled in 1998 and proved greater
@ resources than previously mapped.
Consideration is being given to developing the disco-
!' very using a wellhead platform with two horizontal
production wells and possibly one water injection well. The
and the water injection capacity is 40,000per day. The  field will be linked to Ula or Gyda, and consideration will
ship has a gas treatment capacity of 7 milliorf Senday,  pe given to injecting produced gas into the Ula reservoir as

while the gas injection capacity is 6.7 million Sper day. 3 part of the Ula WAG injection project.
The oil is stored in the ship before it is loaded onto shuttle

tankers via a loading system aft on the production ship.
Gas export via the Asgard pipeline and further transportaty 5.3 3/7-4 TRYM
ion to Karstg and the Continent is planned starting from 1

[

Production license: 147 Blocks: 3/7 and 3/8
October 2000. Operator:A/S Norske Shell

Discovery well: 3/7-4 Year: 1990

Earliest production start: 2001
1.5  DISCOVERIES IN THE LATE Fecoverable fesatrces 2SR

0.7 million Sni condensate
PLAN N | NG STAG ES Total investments (firm 1998-NOK): NOK 0.5 hillion
Operating costs at plateau incl. £@x, NOK 60 million

excl. tariffs, royalty and insurance

151 2/12-1 FREJA

Production license: 113 lote 2/12 The Trym and Lulita discoveries lie on the same salt-
OperatorAmerada Hess Norge AS induced structure. The structures cross the boundary

e gg’fﬂgﬂm Stan:2/12-1 o 13(?071 between the Norwegian and Danish shelves. Trym is con-
Recoverable resources: 2.0 million SA oil sidered to be 100 per cent Norwegian while it is assumed
0.3 billion Snigas that Lulita extends onto the Norwegian shelf.
0.1 million tonnes NGL It is assumed that Trym is separated from Lulita, but
Total investments (firm 1998-NOK):  NOK 0.6 billion with possible pressure communication in the water zone.
Operating costs at plateau incl. €@x,  NOK 20 million The reservoirs lie in the Lindesnes and Bryne formations

excl. tariffs, royalty and insurance: in the Upper and Middle Jurassic. The Lindesnes format-

ion is relatively homogeneous with good reservoir
The discovery lies near the dividing line between the Nor{froperties, while the Bryne formation is extremely
wegian and Danish shelves. 2/12-1 Freja, see Figurbeterogeneous with varying reservoir quality.
1.4.3.a, lies in a complex faulted area between Fedagraben The Danish part of Lulita has been developed by means
in the west and Gertrudgraben in the east. The reservoir & tying the development to the nearby Danish field, Ha-
in Upper Jurassic sand at a depth of about 4900 metergald. There is no unitization agreement for the Lulita field
Faults segment the reservoir, and the field can be dividedetween the Danish and Norwegian owners. It is assumed
into separate fault blocks. The reservoir is deep and ththat the Trym field will be developed with the aid of a subsea
reservoir pressure is one of the highest on the Norwegiagolution with a two-branch well, with gas export through
shelf. The declaration of commerciality was submitted inan 8-km pipeline to the Harald installation on the Danish
June 1992. shelf.
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1.5.4 15/9-19 S VOLVE this is a separate discovery with a different liquid
Production license: 046 Block: 15/9 composition. Development of the discovery as a satellite
Operator: Den norske stats oljeselskap a.s to Sleipner A is being considered. The gas may be used
Discoverywell: ~ 15/9-19 SR vear: 1993 for injection in Sleipner @st. Both subsea wells and a
Earliest production start; Year: 2002 wellhead installation are being evaluated.

Recoverable resources: 12.1 million Srﬁ oil
' _ ' NOK 3.4 billion Production license: 036 Block: 25/4
Sxpcﬁri‘grfi‘#sc?z;saﬁiFyﬁgei"’r‘]‘;:’:g'ﬁi@x' NOK 230 million operator: Norsk Hydro Produksjon AS
’ ' ’ Discovery well: 25/4-6 S Year: 1991
L . . . Earliest production start: Yearr 2001

This oil discovery, see I.:|gur.e 1.4.8.a, was made in 1993 il gacoverable resources: 3.2 billion Sni gas

rocks from the Jurassic/Triassic Age on the Theta Ves 3.9 billion Sri cond.

structure just north of Sleipner @st. In 1997, a new well 145 investments (firm 1998-NOK):  NOK 1.1 billion

was drilled as a sidetrack to the original well (15/9-19 A). operating costs at plateau incl. C@x, approx. NOK 100

This well proved considerably more oil than expected. This excl. tariffs, royalty and insurance:  ilion

gave a doubling in the estimate for recoverable oil, ana

also the basis for further appraisal in the area. Gas/condensate has been proven in reservoirs from the
Work is proceeding on plans for a unitized developmenigrent group of the Middle Jurassic Age. The drive

of this discovery with a potential produceable oil zone inmechanism is depressurization. The plan is to develop the

Sleipner Vest and with 15/5-5. discovery with a subsea installation linked to Heimdal, see

Figure 1.4.12.a.

155 15/5-5

Production license: 048 Block: 15/5 1.5.8 25/5-3 SKIRNE

Operator: Den norske stats oljeselskap a.s

Dir'Jscovery well: 15/15-5 Ygar: 1995 Production license: 102 Block:  25/5

Earliest production start: vear: 2002 Operator: Elf Petroleum Norge AS

Recoverable resources: 8.7 million Snf oil Discovery well:  25/5-3 Year: 1990

0.4 billion SmM gas Earliest production start: Year: 2002
Total investments (firm 1998-NOK): NOK 2.1 billion Recoverable resources: 5-322?” Srg gas .
i i i 1. conaensate
Operating costs at plateau incl. £8x, NOK 70 million : i Lo
excl. tariffs, royalty and insurance: Total investments (firm 1998-NOK): NOK 0.9 billion
Operating costs at plateau incl. O@x, approx. NOK 80

This is an oil discovery in the Heimdal formation on the G X! tafs, royalty and insurance: million

structure in block 15/5, see Figure 1.4.8.a. In 1997, the 15é has b . irs of the Brent ¢
5-6 appraisal well was drilled on the discovery. It found as has been proven In reservairs ot the brent group from

oil, but in a thinner layer than the operator expected an&he M|dd|_e J_urassu: Age: The drive me_chanlsm S

the estimate for recoverable oil was therefore reduced(jepressurlzanon._ The_.\ pIz_in Isto qlevelopthe (_jlscovery with
Various development concepts are being evaluated anasubsealnstallatlon tied in to Heimdal, see Figure 1.4.12.a.
unitization with other discoveries in the Sleipner area (15/

9-19 S Volve and 16/7-4 Sigyn) is also a possibility. 1.5.9 25/11-15 GRANE
Production licenses:169 and 001 Block: 25/11

1.5.6 16/7-4 SIGYN Operator: Norsk Hydro Produksjon AS
Production license: 001 Block: 25/11
Production license: 072 Block: 16/7 Operator: Esso Expl & Prod Norway A/S
Operator: ESSO Expl & Prod Norway AS Discovery well: 25/11-15 Year: 1991
Discovery well: 16/.7-4 Year: 1982 Earliest production start: vear: 2003
Earliest production start.. Year: . _2002 SRR (RSl Eas: 112.0 million St oil
RECHERIE (ESUITEES: 6.2 billion Sni gas Total investments (firm 1998-NOK):  NOK 15.5 billion
22 m!”!on tonnes NGL Operating costs at plateau incl. €@x,  NOK 500 milion
5.1 million Sm? cond. excl. tariffs, royalty and insurance:

Total investments (firm 1998-NOK):  NOK 2.4 billion

Operating costs at plateau incl. ©@x, NOK 80 million

R o oy R The discovery, see Figure 1.4.12.a, is located about 7 kilo-

meters east of Balder. The largest portion of the discovery
This discovery lies about 12 kilometers southeast oflies in production license 169, however, parts extend into
Sleipner A. The discovery, see Figure 1.4.8.a, was madproduction license 001. The reservoir contains relatively
in the Skagerrak formation and contains gas/condensatéeavy oil and lies in sand with good reservoir quality in
A new well (16/7-7) was drilled in 1997 on what was the Heimdal formation of the Paleocene Age. In 1996, a
believed to be an extension of the discovery towards th@-month test production was carried out from a horizontal
east, however, the results from this drilling indicate thatwell on the structure. A total of 77,000 Swil was
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produced. The test production provided valuable informaned. After first stage separation, gas and condensate will
tion concerning production and processing of the oil in thebe transported to Heimdal and Veslefrikk respectively for
discovery. final processing.

Injection of water, natural gas or Ci® being conside-
red, and the final choice has not been made. Gas injectioh.5.12 30/6-17
is used as a basis for the estimate of recoverable reserv p.quction license: 053 Block: 30/6
and has led to an increase in this. If gas injection is chosel gperator: Norsk Hydro Produksjon AS

there will be a need for import of gas and negotiations ar¢ piscovery well30/6-17 R Year:1986
underway to clarify whether gas can be obtained a' Earliest production start: vear:2001
acceptable terms. The plan is to use two installations sil Recoverable resources: 0.5 million Sni oil
ting on the seabed for development, one for drilling and 1.3 billion Smi gas
one for production and living quarters. The intention is to Total investments (firm 1998-NOK):  NOK 0.3 billion

submit the plan for development and operation in the sum Operating costs at plateau incl. &@x, NOK 4 million
mer of 1999. excl. tariffs, royalty and insurance:

There are several discoveries/prospects surrounding theyjs is 5 small oil and gas discovery in the Cook formation

Grane discovery. The preliminary development plans als,er the main reservoir on the Oseberg field. The deposit
include the 25/11-16 discovery, and what is called the Fop he produced with one side-drilled well from the existing

prospect, which is probably an extension of the Grane disg;,psea well on Oseberg, see Figure 1.4.13.b.
covery to the north. ’

1.5.13 30/6-18 KAPPA
Production licenses 053 and 079

1.5.10 25/11-16 30/6 and 30/9

Blocks:

Production license: 169 Block:  25/11 Operator: Norsk Hydro Produksjon AS

Operator: Norsk Hydro Produksjon AS Discovery well:30/6-18 Year: 1985
Discovery well: 25/11-16 Year: 1992 Earliest production start: vear: 2001
Earliest production start: Year: 2003 _ Recoverable resources: 3.5 million S oil
Recoverable resources: 3.6 million Sni ail 5.5 billion Sn? gas
Total investments (firm 1998-NOK): NOK 0.7 billion Total investments (firm 1998-NOK):  NOK 1.3 billion
Operating costs at plateau incl. £@x, NOK 10 million .

Operating costs at plateau incl. £@x, NOK 18 million

excl. tariffs, royalty and insurance: excl. tariffs, royalty and insurance

This discovery was made in rocks of the Paleocene Age 18/6.18 Kappa is an oil field with a gas cap in the Statfjord
the southwest of Grane. Development is planned usingsmation in a structure west of Oseberg. The discovery,
subsea wells tied in to Grane. see Figure 1.4.13.b, will probably be developed with
horizontal production wells from a subsea template and
with transportation of the wellstream to Oseberg for
processing.

1.5.11 30/2-1 HULDRA

Production licenses:051 and 052  Biocks: 30/2 and 30/3
Operator: Den norske stats oljeselskap a.s

Discovery well: 30/2-1 Year: 1982
Earliest production start: Year: 2001

1.5.14 30/8-1 S TUNE

Recoverable resources: 18.7 billion S gas
0.3 million tonnes NGL
7.4 million Sni condensate
Total investments (firm 1998-NOK): NOK 5 4 billion

Operating costs at plateau incl. £tax, approx. NOK 295 million
excl. tariffs, royalty and insurance:

Production licenses:190 and 034

Blocks: 30/8 and 30/5

Operator: Norsk Hydro Produksjon AS

Discovery well:30/8-1S
Earliest production start:

Recoverable resources:

Year: 1995

Year: 2002

20 billion Sn? gas
5.8 million Sni cond.

This is a gas discovery which lies to the northwest of (T)ma' i?"eStmetmst(ﬁIm: 199_8"\|‘OK): NOK 2-4ngli<0’2110
H H . perating costs at plateau Incl. £ax, a rox.
Veslefrikk, Figure 1.4.13.b. Gas has been proven in the o e ml?lrl)ion

Brent group of the Middle Jurassic Age. Structurally, the
Huldra discovery consists of a rotated fault block which
slopes to the east. Under the main reservoir, there is 80/8-1 S Tune is a gas/condensate discovery that lies 12
prospect in the Statfjord formation which will be drilled. km to the west of the Oseberg field center. Tune, see Figure
Huldra has been granted gas allocation with planned..4.13.b, consists of two main structures; the A and B
production start-up in the year 2001. structures. Gas/condensate has been proven in the A
The plan for development and operation of the Huldrastructure.
discovery and the plan for installation and operation of the Two development solutions are being considered for
pipelines have been submitted to the authorities forTune. Either a subsea development with transportation of
approval. The plan is to develop the Huldra discovery withthe wellstream to Oseberg, or a permanent installation with
a permanent unmanned installation. Drilling is plannedtransportation of the gas and liquid to Kollsnes. The plan
with a jack-up installation. Six production wells are plan-is to develop Tune in two phases. In 1998, the operator
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applied for gas allocation based on development of the Avery which lasted for six months. A well slot on the Tordis

structure. @st subsea template was used for the test production. The
purpose of the test production was to optimize the

1.5.15 33/9-19 S SYGNA production strategy and the development concept. The
Production license: 037 Block: 33/9 results showed only limited pressure support, and injection
Operator: Den norske stats oljeselskap a.s will therefore be necessary in order to produce the
Production license: 089 Block: 34/7 resources. The uncertainty with regard to the reserves in

Operator: Saga Petroleum ASA place has been significantly reduced, and the test production
Discovery well: ~ 33/9-19 S vear: 1996 has provided valuable production experience from the Topp

Earliest production start: vear: 2000 Draupne sand.

Recoverable resources: 9.6 million Sn oil Based on the proven resource basis, the operator is con-
0.6 billion Sni gas sidering a development with subsea wells drilled from the

Total investments (firm 1998-NOK):  NOK 1.4 billion existing and planned subsea templates in the Tordis area
Operating costs at plateau incl. £@x, (see Chapter 1.4.19, Tordis Area). The plan is to submit
excl. tariffs, royalty and insurance  NOK 110 million the plan for development and operation to the authorities

. o o _ in the spring of 1999.
33/9-19 S Sygna is an oil discovery which lies partly in the

northeastern part of block 33/9 and partly in the north-l 517 34/7-23 S AND 34/7-29 S
western part of block 34/7, see Figure 1.4.17.a. Wells 337

9-19 S and the sidetrack 33/9-16 A, drilled in 1996, pro- Production license: 089 Block:  34/7

ved oil in sandstone in the Brent group from the Middle gi'[s’i:;tgrr;aiﬁa Pe;;?'f_g?éA‘SA —
Jurassic Age. Two prospects near the Sygna discovery we 34/7-29 S vear 1998

drilled in 1998, but no hydrocarbons were proven in thes¢ g, jiest production start:

Year: 2001
prospects. _ ) Recoverable resources: 34/7-23 S H-ves 2.1 million Sni oil
The plan for development and operation of the field 0.2 billion Sni gas

was submitted to the authorities for approval in Novembel

1998. The field will be developed and run with Statoil as gecoverable resources: 34/7-29 S H-nor 3.8 million Sni oil
the operator. The operator’s plan is to develop Sygna wit! 0.3 billion Sni gas
a four-well subsea template for production and with multi- Total investments (firm 1998-NOK): NOK 1.0 billion
phase wellstream transportation to Statfjord C for Operating costs at plateau incl. 0@x, NOK 45 million
processing, stabilization, storage and export of the oil. The €xcl- tarifs, royalty and insurance:

plan is to extract the resources with two production wellsthe giscoveries, see Figure 1.4.17.a, lie in block 34/7 south-
and one water injection well. The injection well will be \yes; of the Vigdis field. Well 34/7-23 S proved oil in rocks
drilled from the existing injection template on Statfjord geposited in the Late Jurassic Age. In order to improve the
Nord. Production start-up is planned for August 2000, anyg|imitation of the reservoir, a sidetrack was drilled from

the field is expected to produce until 2014. 16 \ell 34/7-23 A. The sidetrack confirmed the disco-
The Sygna licensees have agreed on a firm dlstnbutlog}ery

of ownership with 55 per cent to production license 037

~<ht Well 34/7-29 S was drilled to explore the potential in
and 45 per cent to production license 089.

the northern H area. This well also proved oil in rocks
deposited in the Late Jurassic Age. Ongoing work based

1.5.16 34/7-21 on the well results and new geological interpretation of H-

Production [icense: 05 Block:  34/7 nord indicate that the resource estimate may be reduced

Operator: Saga Petroleum ASA h

Discovery well: 34/7-21  Year: 1992 Somew at. .

Earliest production stah: Year: 1999 It is assumed that pressure maintenance from water

Recoverable resources: 9.4 million S oil injection will be required to produce the discoveries. Based
1.2 billion Sni gas on the proven resource basis, the operator is considering a

_ ‘ 0.3 milliontonnes NGL  development with subsea wells phased into the Vigdis
Total investments (firm 1998-NOK): NOK 0.6 billion subsea installations

Operating costs at plateau incl. g@x, NOK 30 million
excl. tariffs, royalty and insurance:

1.5.18 34/7-25S
Production license: 089 Block: 34/7
Operator: Saga Petroleum ASA

The discovery is located in block 34/7 to the west of the
Tordis field. Well 34/7-21 proved oil in rocks deposited

during the late Jurassic Age. A sidetrack, 34/7-21 A, Was pigcoverywell:  34/7-25 S Year: 1996

drilled to delimit the oil discovery. The sidetrack confirmed Earliest production start: Year: 2000

the discovery, but showed that the lateral development an Recoverable resources: 2.3 million Sni oil

extent of the reservoir sand is difficult to map. 0.2 billion Sni gas
Due to the uncertainty connected with the extent of the Total investments (firm 1998-NOK): NOK 0.2 billion

sand and communication conditions in the reservoir, in 199¢ Operating costs at plateau incl. 8x, NOK 16 million

the operator performed a test production from the disco- ¢! @ffs, royalty and insurance:
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The discovery lies in block 34/7 to the east of the Tordisdepths of up to 4400 meters. In 1996, an appraisal well,

field, see Figure 1.4.17.a. Well 34/7-25 S proved oil in6406/2-2, was drilled which proved new resources. Well

rocks deposited in the Late Jurassic Age. There i$406/2-4 S was drilled in 1997, but was temporarily

uncertainty connected with the extent of the reservoir sandbandoned before it reached reservoir level. Drilling of

and volume calculations for the discovery. New geologicakhis well was resumed at the end of 1998. The operator

interpretation performed in 1998 shows that the discoveryassumes production through depressurization.

may contain greater resources than originally assumed. The most interesting development solution appears to

Pressure support from water injection is presumedbe a subsea installation tied to the planned tension leg

necessary to produce the discovery. installation on the Kristin discovery, see Figure 1.4.25.a.
Based on the proven resource basis, the operator is con-

sidering a development with subsea wells drilled fromPlans for unitized development

existing and planned subsea templates in the Tordis arda 1998, work has proceeded towards establishing a

(see Chapter 1.4.19, Tordis Area). The plan for developeoordinated development of the 6406/2-3 Kristin, 6406/2-

ment and operation may be submitted to the authoritied Lavrans, 6406/3-2 Trestakk and 6407/1-2 Tyrihans

during 1999. discoveries. As of the end of 1998, no agreement had been

reached regarding a unitization agreement.
1.5.19 34/11-1 KVITEBJZRN

Production license: 193 Block: 34/11 1.5.21 6406/2-3 KRISTIN
cD)iZi:/tZ:;/DV\ZrI]I-norSSKAle/]_s;_?;_S OljeseISkafeaar'_s 1994 Production license: 199 Block: 6406/2
Earliest production start: vear 2003 Operator: Saga Petroleum ASA
Recoverable resources: 51.2 billion Srﬁ gas DISC_OVeW well: ) 6406/2-3 Year: 1997

4.4 million tonnes NGL Earliest production start: Year: 2004

21.1 million Sni cond. Recoverable resources: 37.8 billion Sni gas
Total investments (firm 1998-NOK): NOK 8.2 billion 7.0 million tonnes NGL
Operating costs at plateau incl. C@x, NOK 460 million 41.7 million Sni cond.
excl. tariffs, royalty and insurance: Total investments (firm 1998-NOK): NOK 13.4 billion

. . . . Operating costs at plateau incl. €@x, NOK 580 million
34/11-1 Kvitebjarn lies about 17 kilometers southeast o excl. tariffs, royalty and insurance:

the Gullfaks field, see Figure 1.4.17.a. Two exploration

wells on the field have proven gas/condensate in sand . . . .
b g ?é/ell 6406/2-3 in production license 199 was drilled at the

tone in the Brent group of the Jurassic Age. The I|censee
have applied for gas allocation in 1998. An exploration! turn of the year 1996/1997. The well proved gas/condensate
n sandstones in the Garn and lle formations of the Jurassic

well was being drilled at the end of the year in a saddlé
area towards 34/10-23 Gamma, inter alia in order to reduce Aage. Appraisal well 6406/2-5 was drilled in 1997 in order

the uncertainty with regard to potential communication© clarify the gas/water contacts in the Garn and lle

between these discoveries. A likely development conce ftormgtlﬁns &%Z/gilxvashdr% Late:jm 1397 czja&de'iraclk
is a manned installation with simple processing equipmen as drilled ( ) which proved gas/condensate. In

and a drilling module. The operator has applied for ga 998, well 6506/11-6 was drilled in production license 134.

allocation in 1998. According to the most recent plans, the he well proved resources in the northern part of the Kris-

earliest production start-up is estimated at 2003. tin discovery, see Figure 1.4.25.a. S .
A potential production strategy is injection of gas in

1520 6406/2-1 LAVRANS order to optimize liquid recovery. However, a high initial
- reservoir pressure, combined with a relatively low dewpoint
Production license: 199 Block:  6406/2 pressure, means that gas injection is not relevant until after

Operator: Saga Petroleum ASA

Discovery well: 6406/02-1 Year: 1996

Earliest production start: Year: 2004

Recoverable resources: 40.3 billion Sm gas
5.3 million tonnes NGL
8.8 million Sn¥ cond.

a few years of gas production.

The operator has applied for gas allocation in 1998.
The most interesting development solution appears to be a
tension leg installation.

Total investments (firm 1998-NOK):  NOK 4.8 billion Plans for unitized development
Operating costs at plateau incl. €@x, NOK 160 million In 1998, work has proceeded towards establishing a
ScpiisYovalviaudins unee; coordinated development of the 6406/2-3 Kristin, 6406/2-

Well 6406/2-1 in production license 199 was drilled in 19961 Lavrans, 6406/3-2 Trestakk and 6407/1-2 Tyrihans
and proved condensate/gas in sandstones from the Juradiscoveries. As of the end of 1998, no agreement had been
sic Age. The lle, Tofte and Tilje reservoir formations lie atreached regarding a unitization agreement.
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1.5.22 6407/1-2 TYRIHANS produced with subsea-completed wells connected to either
Production license: 073 Block: 6407/1 a separate production and storage ship or coordinated with
operatorDen norske stats oljeselskap a.s other fields in the area.

Discovery well:6407/1-2 Tyrihans S@r vear: 1983
o dﬁ‘t_07/1t-3; Tyrihans Nord ;ggj Plans for unitized development
arliest production start: Year: L
e iy i e 15.9 million St oil In 1998, work has proceeded towards establishing a

28.7 billion St gas coordinated development of the 6406/2-3 Kristin, 6406/2-
5.6 million tonnes NGL. 1 Lavrans, 6406/3-2 Trestakk and 6407/1-2 Tyrihans
Total investments (firm 1998-NOK): NOK 7.3 billion discoveries. As of the end of 1998, no agreement had been

Operating costs at plateau incl. £@x, NOK 300 million reached regarding a unitization agreement.
excl. tariffs, royalty and insurance:

6407/1-2 Tyrihans consists of two structures, Tyrihans Sgt-5-23 6507/8-4 HEIDRUN NORD

and Tyrihans Nord. The Tyrihans Sgr discovery was mad: Production license: 124 Block: 6507/8

in 1983 and the Tyrihans Nord discovery was made in 198. Operator: Den norske stats oljeselskap a.s

in production license 073, see Figure 1.4.25.a. The Discoverywel: ~ 6507/8-4 Year: 1990
discoveries are probably in pressure communicatior E2fiest production start Year: 2001
through a common water zone. Tyrihans Ser is charac Récoverable resources: 4.0 million Snf oil

Total investments (firm 1998-NOK):  NOK 0.7 billion

Operating costs at plateau incl. &@x, NOK 3 million
excl. tariffs, royalty and insurance:

terized as a gas/condensate discovery, while Tyrihans Nor
contains an oil zone with overlying gas cap. The reservoir:
are from the Middle Jurassic Age. An appraisal well was

drilled on the Tyrihans Nord discovery in 1996. The well The discovery lies in a fault block with sandstones in the
showed gas, oil and water. The transition zone makes ifre formation of the Jurassic Age, se Figure 1.4.25.a. The

difficult to determine the oil/water contact exactly. The plan is to produce the discovery via Heidrun with one
size of the oil zone in the Tyrihans Nord discovery is production well and one water injection well.

uncertain since the oil/water contact has not been proven.

The most likely production strategy is based on1524 7121/4-1 SN@HVIT
depressurization of the Tyrihans Nord discovery and gas p;oqyction licenses097, 099 and  Blocks: 7120/6,7121/4,
injection in the Tyrihans Sgr discovery in order to optimize 110 7121/5,7120/5
liquid recovery. Several potential development concepts Operator:

are being evaluated. The discoveries will most likely be Norsk Hydro Produksjon AS for 097
Den norske stats oljeselskap a.s for 099 and 110

Figure 1.5.24
Discoveries in the Barents Sea
20° 22° 24°
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Discovery well: 7121/4-1 Year: 1984 Operator: Den norske stats oljeselskap a.s
Earliest production start: Year: 2003 Discovery well: 15/5-1 Year: 1978
Recoverable resources:: 11.9 million SM oil Earliest production start: Year: 2006
163.4 billion Sm gas Recoverable resources: 5.9 billion Sni gas
6.9 million tonnes NGL 2.0 million Sm3 cond.
15.4 million Sm cond. Total investments (firm 1998-NOK):  NOK 1.0 billion
Total investments (firm 1998-NOK): NOK 14.3 hillion
Operating costs at plateau incl. £@x, NOK 424 million This is a gas/condensate discovery in Jurassic rocks to the

excl. tariffs, royalty and insurance: . K .
el north of Sleipner Vest, see Figure 1.4.8.a. The most intere-

The Snghvit discovery is a gas/condensate discovery witftng deve_lopmen.t concept is subsea V\{ells oran unm_anned
a thin oil zone, see Figure 1.5.24. The reservoir consists d/yellhead installation connected to Sleipner B or Sleipner

an east-west running, fault-controlled structure centrally'
located in the Hammerfest basin. The structure has wide
lateral extension, about 130 RnmThe reservoir is from the 16.3 25/5-4 BYGGVE

Jurassic Age. Several alternative development concepi Production license: 102 Block: 25/5

are being evaluated. The overall plan includes the Sng Operator: EIf Petroleum Norge AS

hvit, Albatross and Askeladden discoveries. The plan is tc Discovery well:25/5-4 Year: 1991

transport the gas to land via a pipeline for processing an Earliest prod.iction start Yean 2004
Recoverable resources: 3.1 billion Sni gas

conversion to liquid gas (LNG). About 80 million Sail 0.5 million tonnes NGL
in place has been proven in Snghvit, and the amount ¢ anticipated total investments (frm  NOK 0.3 million
recoverable resources will largely depend on the develop 1998-NOK):

ment solution. The operators are considering locating th

LNG terminal on Melkgya just outside of Hammerfest. %5/5'4' the Byggve discovery, lies between Heimdal and

Skirne, see Figure 1.4.12.a. The discovery can be developed
with a horizontal gas/condensate well from a subsea

1.6 DISCOVERIES IN THE EARLY installation, and can be tied in to Heimdal. Unitization
PLANNING STAGES with Skirne may be of interest.
16.1 2/4-17 TIALVE 1.6.4 25/5-5
Production license: 018 Block: 2/4 Production license: 102 Block: 25/5
Operator: Phillips Petroleum Co Norway Operator: EIf Petroleum Norge AS
Discovery well: 2/4-17 Year: 1992 Dlsgovery well: _ 25/5-5 Year: 1995
Earliest production start: vear: 2007 Earliest production start: vear: 2003
Recoverable resources: 1.3 million Snf oil Recoverable resources: 4.3 million Sni oil
1.8 billion St gas Anticipated total investments (firm 1998- NOK 0.7 million
NOK):

0.1 million tonnes NGL
Total investments (firm 1998-NOK):  NOK 0.3 billion . . .
" 25/5-5 lies about 6 km to the east of Heimdal, see Figure
2/4-17 Tjalve contains gas/condensate in a 50-meter thick-4-12-8. One production well is planned.
sandstone reservoir in the lower Ula formation from the D€velopment with a subsea installation tied in to other
Upper Jurassic Age. The structure is a combined faultlnstallatlons is being co_nS|dered. Proc;iucnon start-up
conditional and stratigraphic trap which lies at a depth of!€PeNds on when capacity becomes available.
about 4300 meters. The drive mechanism for production

will be gas expansion through depressurization. The dist-6-2 25/8-10 S

covery well has been temporarily abandoned and may b Production license: 027 Block: 25/8
used for subsequent production. O.perator: Esso Expl. & Prod. Norway AS
The discovery, see Figure 1.4.3.a, has been evaluate [E);ig\s’te:){:ﬂ'mon s?aSrt/ 85105 iear: ;gg;
. . . . : ear:
for a development with transportation via the Tor field to Recoverable resources: 16 4 million Sme oil

Ekofisk I, either through a seabed installation and pipe- 0.7 billion S gas
line or through a production well drilled from Tor, which .1 e (firm 1998-NOK): N.OK 3.9 pillion
lies at a distance of about seven kilometers from the Tjalvel) Includes 25/8-11 '

discovery. The timing of phase-in to Ekofisk Il is being

evaluated. . .
The discovery consists of two structures proven through

drilling of 25/8-10 S and 25/8-11 northeast of the Balder
field. Oil has been proven in source rocks from the
Production license: 048 ~ Block:  15/5 Paleocene and Early Jurassic Ages. The planned develop-
Operator: Den norske stats oljeselskap a.s ment concept is a wellhead installation tied in to Balder
RIGHeeyonlicenoe: 029 Block: 15/6 FPSO. The intention is for all separation to take place on
Balder.

1.6.2 15/5-1 DAGNY
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1.6.6 35/11-4 FRAM Oil and/or gas have been proven in several reservoirs from
Y e— 090 Block 35/11 the Jurassic Age. The main reservoirs are located in the
Operator: Norsk Hydro Produksjon AS Sognefjord and Fensfjord formations. The resources have
Discovery well: ~ 35/11-2 Year: 1987 been adjusted downward during 1998 on the basis of
Earliest production start Year: 2004 updated geology and reservoir studies.

Recoverable resources: 35.5 million S oil Gjoa is an interesting candidate for gas deliveries. An
20.6 billion Sm gas . - .
3.4 million tonnes NGL allocation application was submitted to the Gas Supply

Total investments for unitized Fram-Gjga- NOK 19.6 billion Committee in the autumn of 1998.
development (firm 1998-NOK): A development together with 35/11-4 Fram is being

o ) ] considered as the most interesting option. A unitized
Production license 090 in block 35/11 was awarded in 1984yayelopment is discussed under Fram.

The Fram discovery lies 24 km to the north of the Troll

field and consists of several structures that are gradually

faulted downward from east to west, see Figure 1.4.16.a1 7 EXPLORATION ACTIVITY
So far, 11 wells and one sidetrack have been drilled in block

35/11. Of these, five wells have been drilled on what i51_7.1 GEOPHYSICAL SURVEYS

defined as the Fram discovery, in other words, the F/Ga total of 731,959 km of seismic data were collected on
complex and the H structure. These wells have provefhe Norwegian shelf in 1998. The number of kilometers
reservoirs with a gas cap and underlying oil in the Vikingefers to cmp-line kilometers.

and Brent group of the Jurassic Age. The reservoir quality | the North Sea, a total of 293,378 km of seismic data
is quite variable. One appraisal well was drilled in 1998, \yere collected, in addition to 236,349 km in the Norwe-
which was permanently plugged and abandoned as dry Wit@ian Sea and 202,232 km in the Barents Sea.

only weak traces of hydrocarbons. Nevertheless, the The Norwegian Petroleum Directorate collected a total
estimates of recoverable resources were increased in 1998 2 561 kilometers, UIB collected 270 km, while oil
due to updated geology and reservoir studies. companies and seismic contractor companies collected a
~ Up to the autumn of 1998, the licensees worked on afgta| of 729,128 km. Of this total, Norwegian oil companies
independent development concept for the Fram discoverygjlected 488,155 km and foreign oil companies collected
This work is documented in a status report dated 18 DecerrI5'954 km. The contractor companies Geco, Geoteam,
ber 1998. This concept did not provide sufficient profita- Nopec, PGS and Western collected 225,019 km for their
bility. Instead, the licensees have chosen to investigate &yn accounts.

unitized development with Gjga and other discoveries in - of the total seismic data collected, 3D seismic accounts
the area. A unitized development will probably entail tor 687 856 km, 278,629 km in the North Sea, 212,010 km
locating a floater between the Fram and Gjga discoverieg, ihe Norwegian Sea and 197,217 km in the Barents Sea.
and a subsea production facility at each of the discoveries,:igure 1.7.1 provides an overview of recent years’
The work plan for unitized development entails submissioruevebpmem with regard to the number of cmp-line kilo-
of a PDO in December 2000, and production start-up iNneters collected.

November 2004.

1.7.2 EXPLORATION DRILLING

1.6.7 35/9-1 GJDA At the turn of the year 1997/1998, drilling of nine
Production license: 153 Block: 35/9 and 36/7 exploration wells was in progress.

oOperator: Norsk Hydro Produksjon AS 26 exploration wells were spudded in 1998, of which
Discovery well: ~ 35/9-1 Year: 1989 18 were wildcats and 8 were appraisal wells. Drilling acti-
S LA S Year: 2004 vities in 1998 comprised 13 wildcat and seven appraisal
Recoverable resources: 9.8 million S oil wells in the North Sea and five wildcat wells and one

21.3 billion Sm gas
3.8 million tonnes NGL
1.0 million Sni cond.

appraisal well in the Norwegian Sea. In addition, two
temporarily abandoned exploration wells were re-entered
for further work; one in the North Sea and one in the Nor-
Production license 153 was awarded in 1988. With specifisvegian Sea.

conditions regarding further exploration and evaluation of At the turn of the year 1998/1999, four exploration wells
the area, an extension was granted in July 1998 for 79 pevere being drilled, one of these was re-entered. As of 31
cent of the area in the production license. If the conditiondecember 1998, a total of 942 exploration wells had been
are not fulfilled, at least 50 per cent of the original areaspudded on the Norwegian continental shelf. These are
must be relinquished after two years. divided between 673 wildcat wells and 269 appraisal wells,

Within the area of the production license, which includessee Table 7.3.a.

several structures in blocks 35/9 and 36/7, six wells have In 1998, 32 exploration wells were completed or
been drilled so far. The sixth was drilled in 1998, buttemporarily abandoned on the Norwegian shelf. In addition,
technical problems prevented the collection of well dataone well, 1/5-3 SX, was given up for technical reasons
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Figure 1.7.1
Seismic surveys on the Norwegian continental shelf 1962-1998
Years
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before it reached its target, while 34/7-26 SR was a rerigure 1.7.2
entry for further operations. After well 6305/7-1 was Exploration wells completed per year after
reclassified from a wildcat well to an appraisal well, the reclassification
wells are divided between 21 wildcat wells and 11 appraisa’
wells. The geographical distribution of the wells is as Number of wells
follows: 16 wildcat and eight appraisal wells in the North 69
Sea, and five wildcat and three appraisal wells in the Nor-
wegian Sea. 50 M
The operators for the wells completed or temporarily M _
abandoned in 1998 were as follows: Statoil nine, Hydro =1
eight, Saga six, Amoco four, BP two, and Mobil, Shell and =
Agip with one each. — T - U
A wildcat well is a well which is drilled in order to 30 B M| = =
investigate whether petroleum may be found in a new, M =L A
clearly defined geological unit, delimited by rock ,, | n — L
formations with structural or stratigraphic limits. An = =
appraisal well is a well drilled in order to determine the
extent and size of a petroleum deposit which has alread: 10
been proven by a wildcat well. All exploration wells have H
one of these classifications when they are spudded. Ifi g H ““““ L |
should later prove that a well does not meet the criteriafol 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94 96 98
the classification it was originally given, it is reclassified. [ | Appraisals [ Wwildcats
As of 31 December 1998, 939 exploration wells were
completed or temporarily abandoned on the Norwegiarin addition, as of year-end, a total of 52 exploration wells
shelf. 76 exploration wells on the Norwegian shelf havehave been temporarily abandoned on the Norwegian shelf.
been reclassified, 72 of these from wildcat to appraisal wellThe temporarily abandoned exploration wells with
and four from appraisal to wildcat wells. After equipment remaining on the seabed are:

reclassification, these comprise 603 wildcat and 33€ 1/03-09 S 25/11-16 34/10-34

appraisal wells. _ 2/01-09 A 25/11-21 A 34/10-37 A
Table 7.3.f provides an overview of spudded and/or 5/91.11 30/02-01 34/11-02 S

completed exploration wells in 1998. 2/04-15 S 30/03-04 35/09-04 S
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2/04-17
2/07-23 S
2/07-25 S
2/10-02
2/12-02 S
7/12-08
7/12-09
9/02-07 S
15/12-10 S
25/02-13
25/04-06 S
25/05-04
25/08-06
25/08-11

30/08-01 SR
30/09-07
30/09-08 R
30/09-09
30/09-10
30/09-12 A
30/09-13 S
31/02-16 SR
31/02-18 A
31/05-04 AR
31/05-05
31/04-07
34/07-29 S
34/08-04 A

6305/05-01
6406/02-02
6406/02-06
6407/07-02 R
6407/07-04
6506/11-04 S
6506/11-05 S
6506/12-08

6506/12-11 SR

6507/05-01
6507/08-04
6507/11-05 S

been made in the North Sea and two in the Norwegian Sea,
see Table 1.7.4. A more detailed description of the various
discoveries may be found in Chapter 1.7.5.

1.7.5 DETAILED DESCRIPTION OF DRILLING
IN 1998

Southern part of the North Sea

Five exploration wells, see Figure 1.7.5.a, were completed
in the southern part of the North Sea in 1998 (Table 1.7.5.a).
Four were wildcat wells and one was an appraisal well.
One of the four wildcat wells (1/5-3 SX) was completed
before it reached projected depth due to safety and technical

drilling reasons. Appraisal well 1/3-9 S is temporarily
1.7.3 EXPLORATION TARGETS plugged and abandoned. Well 9/2-8 S is reclassified to an
Exploration activity in 1998 has largely continued to targetinjection well. There were no new discoveries of
Jurassic sandstone prospects. The number of wells drilledydrocarbons in the area in 1998.
towards prospects in the Tertiary and Cretaceous showed a
marked increase compared with the previous year. Of th&he Sleipner / Balder area
28 exploration wells spudded in 1998, 20 had Jurassic aBight exploration wells, see Figure 1.7.5.b, were completed
the main prospect, five had the Tertiary, and three had thim the Sleipner and Balder area in 1998 (Table 1.7.5.b).
Cretaceous as the main prospect. In addition to the mai8ix of the exploration wells were wildcat wells and two
prospect, secondary prospects were also the subject @fere appraisal wells. One discovery of hydrocarbons was
investigation. These were divided among five in the Jurasmade in the area in 1998.
sic, six in the Cretaceous, three in the Tertiary and one in  Well 24/6-2, which was drilled to the west of the Heim-
the Triassic. dal field, struck oil with a gas cap in source rocks from the
Tertiary Age. The well was production tested and the
1.7.4 NEW DISCOVERIES IN 1998 production rate was metered to 6003Smh and 59,000
Eight discoveries have been made, of which two have bee8n? gas per day through a 19.2 mm choke opening.
confirmed through formation testing. Six discoveries have

Table 1.7.4
New discoveries in 1998

Size of
discovery

Size of discovery
(recoverable)

Exploration Operator Hydrocarbon Reservoir Formation Flow Rate Choke Oillcondensate (recoverable)
well type level tested (per day) opening (million Sm?) Gas
(billion Sm®)
24/6-2 Hydro oil/gas Paleocene  yes 600 Sniail 19.2 mm 4-6 <1
59 000 Srhgas
30/3-7 A Statoil gas Early and no <1
Middle
Jurassic
30/3-7B Statoil oil/ gas Early and b 1 2
Middle
Jurassic
30/8-3 Hydro gas Late Jurassic no <1
30/9-19 Hydro oillgas Middle No? 910 Snioil 25.4 mm 2-4 5-7
Jurassic 370 000 Srhgas
34/7-29S  Saga ail Late Jurassic No® 4
6406/2-6 Saga gas/cond. Middle - No* 0-25 0-40
Early
Jurassic
6507/5-1 Amoco oil/lgas Jurassic Yes 862 Sm oil 38 mm 34 34
151 000 Srhgas
178 Sriail 19 mm
742 000 Srhgas
Cretaceous Yes 923 Snioil 17 mm
221 000 Srhgas

1) test production underway, well 30/3-7 B reclassified to “test producer” in January 1999.
2 formation tested by appraisal well 30/9-19 A.

% formation test will be conducted later, is now temporarily plugged and abandoned.

9 liquid samples indicate presence of hydrocarbons
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Table 1.7.5.a
Exploration wells drilled in the southern North Sea
Exploration Well Production Operator Total Total depth Status
well classification license vertical depth  (age) (31 Dec. 98)
(MSL)
1/3-9s appraisal 065 BP 4337 Jurassic oil
1/5-3 SX wildcat 144 Conoco 1541 Tertiary junked
2/8-17 S wildcat 006 Amoco 2685 Permian hydrocarbon trace
2/8-17 A wildcat 006 Amoco 3145 Permian hydrocarbon trace
9/2-8S wildcat? 114 Statoil 3300 Jurassic hydrocarbon trace
Y Temporarily plugged and abandoned
2 Reclassified to injection well
Table 1.7.5.b
Exploration wells drilled in the Sleipner and Balder area
Exploration well Well classification Production Operator Total Total depth Status
license vertical depth  (age) (31 Dec. 98)
(MSL)
15/3-6 wildcat 187Y Amoco 2763 Cretaceous dry
15/9-19 B appraisal 046 Statoil 3360 Triassic hydrocarbon trace
15/9-21'S appraisal 046 Statoil 3907 Triassic dry
16/1-5 wildcat 167 Statoil 2432 Permian hydrocarbon trace
16/1-5A wildcat 167 Statoll 2005 Jurassic hydrocarbon trace
16/10-4 wildcat 101 Agip 2540 Permian dry
24/6-2 wildcat 203 Hydro 2722 Paleocene oil/gas
25/11-22 wildcat 169 Hydro 1783 Cretaceous dry

1) Drilled as a joint well between production licenses 187 and 025.

Table 1.7.5.c

Exploration wells drilled in the Oseberg and Troll area, Fram and Gjga area
Exploration Well classification  Production Operator Total Total depth Status
well license vertical depth  (age) (31 Dec. 98)

(MSL)
30/3-7 A wildcat 052 Statoil 4070 Early Jurassic ol
30/3-7B wildcat? 052 Statoil 4160 Early Jurassic oil/gas/cond
30/6-25 S wildcat 053 Hydro in progress
30/8-3 wildcat 190 Hydro 3698 Early - Middle gas/cond
Jurassic

30/9-19 wildcat 079 Hydro 3560 Early Jurassic oil/gas
30/9-19 A appraisal 079 Hydro 3603 Early Jurassic oil/gas
35/9-4 S appraisal 153 Hydro 1261 3
35/11-11 appraisal 090 Hydro 3201 Early Jurassic dry

1) Will be reclassified to test production well
2) The well was drilled with Norsk Hydro as Operator for the unitized part of blocks 30/6 and 30/9.
3) Temporarily plugged and abandoned

The Oseberg and Troll area, Fram and Gjga area ven in the A well. Five hydrocarbon-bearing zones were
Seven exploration wells were completed in the Osebergtruck in small, separate fault blocks in rocks from the Early
and Troll area, Fram and Gjga area in 1998, see Tabl® Middle Jurassic Age. The B well proved that the disco-
1.7.5.c. Four of these were wildcat wells and three werevery in the A well has very poor reservoir properties,
appraisal wells. One of the appraisal wells (35/9-4 S) hakowever, the B well also struck four other hydrocarbon-
been temporarily plugged and abandoned. Four discoveridsearing zones. Test production indicates that the discoveries
of hydrocarbons were made in the area in 1998. struck in the B well are small, however, the uppermost
Well 30/3-7 A, which was drilled from the Veslefrikk hydrocarbon-bearing zone may have an interesting
installation, struck hydrocarbons in Middle Jurassic rocks supplementary potential. Well 30/3-7 B will be reclassified
The main prospect proved to consist of dense sandstones a test production well.
from the Late Cretaceous Age. The discovery was not Well 30/8-3 was drilled southwest of the Oseberg field,
tested because a decision was made to drill well 30/3-7 Bnd proved gas/condensate in sandstone from the Middle
to inter alia delimit the discovery. Jurassic Age. The well was not tested due to poor reservoir
Well 30/3-7 B was drilled down in the discovery pro- properties. This is a very small discovery.
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Well 30/9-19 was drilled west of the Oseberg field andthat the discovery may be in communication with the 34/7-
proved oil and gas in Middle Jurassic sandstones. The di23 S discovery.
covery has been production tested in the oil zone by
appraisal well 30/9-19 A. The production rate wasThe Norwegian Sea
measured at 910 Smoil and 370,000 Stngas per day Eight exploration wells, see Figure 1.7.5.e, were completed

through a 25.4 mm nozzle opening. in this area in 1998 (Table 1.7.5.e), of which six were
wildcat wells and two were appraisal wells. In addition,
The Gullfaks, Statfjord and Snorre area one wildcat well (6507/3-3) and one appraisal well (6406/

Five exploration wells, see Figure 1.7.5.d, were complete@®-4 SR) have been spudded but not completed as of year-
in this area in 1998 (Table 1.7.5.d). Three of the exploratiorend. Two of the wildcat wells, (6406/2-6 and 6507/5-1)
wells were wildcat wells and two were appraisal wells. Inhave been temporarily abandoned. One of the six wildcat
addition, an appraisal well (34/11-4) has been spudded, butells (6305/7-1) has been reclassified to an appraisal well.
not completed as of year-end. One appraisal well (34/7-2F his well (6305/7-1), which was drilled with BP as opera-
S) has been temporarily abandoned. Appraisal well 34/7tor in the southern part of the Ormen Lange dome, proved
26 A has been reclassified to a production well. One newarge gas resources. The Norwegian Petroleum Directorate
discovery of hydrocarbons was made in the area in 1998now regards this well as a delimitation of the deposit that
Well 34/7-29 S, which was drilled between the Stat-was proven by Norsk Hydro in 1997. The resource estimate
fiord @st and Vigdis fields, struck oil in Late Jurassic rocks.for the structure has thus been increased substantially from
A formation test is planned and the discovery is beingl00 billion Snigas to about 315 billion Srgas.
evaluated. In addition, there were two new discoveries of
Well results and interpretation of new seismic datahydrocarbons in the area in 1998.
indicate that the resource estimates may be reduced, and

Table 1.7.5.d

Exploration wells drilled in the Gullfaks, Statfjord and Snorre area
Exploration Well classification Production Operator Total Total depth Status
well license vertical depth (age) (31 Dec. 98)

(MSL)

34/7-26 SR appraisal 089 Saga 2660 Late Jurassic oil
34/7-26 A appraisal’ 089 Saga 2583 Late Jurassic  oil
34/7-27 wildcat 089 Mobil? 2975 Early Jurassic dry
34/7-28 wildcat 089 Saga 3005 Early Jurassic dry
34/7-29 S wildcat 089 Saga 2823 Middle Jurassic oil®
34/11-4 appraisal 193 Statoil in progress

Y Has been reclassified to production well.
2 Temporarily plugged and abandoned
3 The well was drilled as a joint well for production licenses 206, 037 and 089 in the Saga-operated production license 089.

Table 1.7.5.e
Exploration wells drilled in the Norwegian Sea
Exploration Well classification Production Operator Total Total depth Status
well license vertical depth  (age) (31 Dec. 98)
(MSL)
6305/1-1 wildcat 209 Hydro 4523 Late dry
Cretaceous
6305/7-1 wildcat 208 BP 3351 Late gas
Cretaceous
6406/2-4 SR appraisal 199 Saga in progress
6406/2-5 A appraisal 199 Saga 4933 Early Jurassic gas/cond
6406/2-6 wildcat 199 Saga 5239 Early Jurassic gas/cond
6505/10-1 wildcat 210 Shell 5028 Late dry
Cretaceous
6506/11-6 appraisal 134 Statoil 5310 Early Jurassic gas/cond
6507/3-3 wildcat 159 Statoil in progress
6507/5-1 wildcat 212 Amoco 4198 Early Jurassic oil/gas®
6706/11-1 wildcat 217 Statoil 4291 Late dry
Cretaceous

b 6305/7-1 reclassified to appraisal well.
2 Temporarily plugged and abandoned
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Figure 1.7.5.a Figure 1.7.5.c
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Figure 1.7.5.e condensate from the Norwegian continental shelf are shown
Exploration wells drilled in the Norwegian Sea in Figure 1.8.1. Some of the transportation systems are
British, where the Norwegian share of the transported
300 610 8i00 WOOV volume comprises only a small part. This applies to:
6706/1-1 H:A. - Northern Leg Gas Pipeline (NLGP), where Statfjord
~ gas (British share) is transported to Shell’s terminal at
St. Fergus

- The Brent pipeline which transports Murchison oil to
Sullom Voe on Shetland

G - The Brae-Forties system which transports Heimdal
Nomne 6°00 condensate to BP’s Kinneil terminal outside Edinburgh.
6507/3-3 , ,
6505/10-1 Gas transportation, Statpipe
h A’ Hei_d_ryn
° [ Asgard Ownership structure
6506/1-6 2 ¥ 640712 Tyinans Sor . Den norske stats oljeselskap a.s. 58,25000 %
6406/2-5 Al 1= Elf Petroleum Norge AS 10,00000 %
6406/2-6 6406/2-4 SR Nors_k Hydro Produksjon AS 8,00000 %
o o Draugen ‘ﬁwoo Mobil Development Norway AS 7,00000 %
l/ , Esso Expl. & Prod. Norway A/S 5,00000 %
R A/S Norske Shell 5,00000 %
6305/1-1 5g o A Norske Conoco A/S 2,75000 %
| J B - Saga Petroleum ASA 2,00000 %
6505/5-1 @ﬁ Total Norge AS 2,00000 %
6305/7-1 | Statoil is the operator for operation of the system which
includes:
@o/};f = - arich gas pipeline from Statfjord to Karstg. The tran-
A sportation capacity for pipelines from Statfjord to Kar-
QE@Q st@ is 8 billion Srhiper day. The pipeline has an inner
62°00 /s Yoo diamete_r of 710 mm_(outgr diameter 300").
. 00 =00 00 o - separation an_d fract_lc_)natlng plant at Karstg, plus stor-
Asgard includes 6506/12-1 Smarbukk, 6506/11-3 age and loading facility
Smerbukk Ser and 6507/11-1 Midgard - dry gas pipeline from Heimdal to the Draupner S riser

_ . . platform with a length of 155 kilometers and an inner

Well 6406/2-6, which was drilled to the south in the diameter of 870 mm (outer diameter 36")’ dry gas pipe_
block between the previous discoveries Kristin and Lavrans,  |ine from Kérste to Draupner S with a length of 228
proved gas and condensate. The well has not been (jlometers and an inner diameter of 760 mm (outer dia-
production tested, but liquid samples from the sandstone meter 28"), and a pipeline from Draupner S to the 2/4-
layer of the Lower and Middle Jurassic Age show that gas s riser platform at the Ekofisk Center with a length of
and condensate are present. The well has been temporarily 190 kilometers and an inner diameter of 870 mm (outer
abandoned, and evaluation of the results is in progress. The djameter 36").

size of the discovery is uncertain. After production start, the Gullfaks, Veslefrikk, Snorre and
Well 6507/5-1 was drilled on a structure located betweerBrage fields were connected to the Statp|pe system
Heidrun and the Norne field, and proved oil and gas inypstream of the Karstg facility. Sleipner has also been

sandstone layers from both t_he Jurassic and Cretaceoggnnected to Statpipe via a branch pipeline to Draupner.
Ages. Three separate production tests were conducted, two

in the Jurassic and one in the Cretaceous. Additionak3rstg

appraisal wells are needed, both to determine the size afne first North Sea gas was landed at Karste in March 1985.
the discovery and to clarify the oil-gas ratio. The disco-pelivery of dry gas from the terminal began in October
very has been named Skarv. 1985. The process facilities at Karstg have a capacity of
25 million Sn? per day (rich gas).
At Karstg, the heavy hydrocarbons are removed from
18 TRANSPORTATION SYSTEMS FOR the wet gas and sold as propane, butane, methyl propane
OIL AND GAS and naphtha. Condensate from Sleipner is received at K&r-
stg via a separate pipeline from the Sleipner field. At Kar-
1.8.1 EXISTING TRANSPORTATION SYSTEMS stg, the condensate is split into propane, butane, methyl
The various transportation systems for gas and oilpropane and condensate and shipped on to the customers.
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Both propane, butane, methyl propane, naphtha an&tzel gas storage
condensate are stored in separate tanks, prior to being
pumped via fiscal metering equipment to tankers.

Gas transportation, Norpipe

The pipeline system for transportation of natural gas from Norsk Hydro Produksjon AS
the Ekofisk Center to Emden in Germany is owned by Nor- Saga Petroleum ASA

pipe A/S. Gas from the Ekofisk area, Valhall and Statpipe EIf Petroleum Norge AS

is delivered to Norpipe. Norpipe A/S is a corporation which Norske Conoco A/S

is 100 per cent-owned by Norsea Gas A/S.

Phillips Petroleum Company Norway is the technical

Ownership structure:

Ruhrgass
Den norske stats oljeselskap a.s

74,80000 %
20,10000 %
2,40000 %
1,20000 %
0,68955 %
0,42090 %

Total Norge AS 0,38955 %

operator of the pipeline, and is responsible for the economids ©f 31 December 1995, Ruhrgass took over Esso’s and

and administrative functions.

Shell’s interests in the Etzel gas storage facility.

A bypass line from Statpipe to Norpipe bypassing the ) )
Ekofisk Center has been laid in connection with Ekofisk as transportation, Frigg _
II. In addition, Valhall is connected to Norpipe downstream € Frigg Norwegian pipeline (FNA) is owned by the

of the Ekofisk Center.

Norwegian Frigg licensees.

The gas pipeline is 442 kilometers long and has an inner _ _
diameter of 869 mm (outer diameter 36"). The design®Wnership structure:
capacity for the gas pipeline is about 19 billion®Srar

year.

There are two compressor stations on the gas pipeline De€n norske stats oljeselskap a.s
both on the German continental shelf. Norpipe is connecte Total Norge AS (operator)

Norsk Hydro Produksjon AS
Elf Petroleum Norge AS

32,87000 %
21,42000 %
29,00000 %
16,71000 %

to Europipe so that gas from Norpipe can be delivered viasome British fields are connected to the Frigg Norwegian

the Europipe system and vice versa.

Ownership structure:
Phillips Petroleum Company Norwa
Fina Production Licences AS
Norsk Agip AS
Elf Petroleum Norge AS
Norsk Hydro Produksjon AS
Total Norge AS
Den norske stats oljeselskap a.s.
Elf Rex Norge AS
Saga Petroleum ASA

Norsea Gas A/S, Emden

Ownership structure:

Phillips Petroleum Company Norwe
Fina Production Licences AS
Norsk Agip AS

Elf Petroleum Norge AS

Norsk Hydro Produksjon AS

Total Norge AS

Den norske stats oljeselskap a.s.
Elf Rex Norge AS

Norminol AS

15,89000 %
12,90000 %
8,62000 %
5,04000 %
4,43000 %
2,36000 %
50,00000 %
0,56000 %
0,30000 %

36,96000 %
30,00000 %
13,04000 %
7,09600 %
6,70000 %
3,04700 %
2,00000 %
0,85500 %
0,30400 %

line via MCP-01. While the installation was manned, the
volumes from the British fields were metered on MCP-01.
After demanning, the volumes from the British fields are
metered on the individual installation.

St. Fergus

The terminal is owned by the Frigg Norwegian licensees
and the Frigg British licensees (ElIf UK 66-2/3 per cent,
Total UK 33-1/3 per cent). Total Oil Marine UK is the
operator.

Zeepipe

Ownership structure:
Den norske stats oljeselskap

(SD@E 55 %)

70,00000 %

Norsk Hydro Produksjon AS 8,00000 %
A/S Norske Shell 7,00000 %
Esso Expl. & Prod. Norway A/S 6,00000 %
Elf Petroleum Norge AS 3,29850 %
Saga Petroleum ASA 3,00000 %
Norske Conoco A/S 1,46299 %
Total Norge AS 1,29851 %

Zeepipe is a gas transportation system which is to trans-
port gas from Kollsnes in @ygarden to the Continent. Phase
| of the project comprises an 800 km long pipeline with an

Phillips Petroleum Norsk AS is operator on behalf of theinner diameter of 966 mm (outer diameter 40") from
Phillips Group. The Norpipe system is connected to EuroSleipner to Zeebriigge in Belgium. In addition, an approxi-
pipe so that gas from Norpipe can be delivered via the Euromately 40 km long line has been laid from Sleipner to the

pipe system and vice versa.

Draupner installation (16/11 S). Phase I, including the
Zeebriigge terminal, was completed in 1993. The capacity
without compression is about 12.6 billion Sper year.
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Phase Il comprises two pipelines from Kollsnes togas from Heidrun to Tjeldbergodden. The pipeline has a
Sleipner R and the Draupner installation respectively. Theapacity of 2-2.5 billion Shper year. The pipeline was
inner diameter is 966 mm (outer diameter 40"). The pipejut into operation in 1997. The owners are the same as for
line to Sleipner R, Phase II-A, was put into operation inHeidrun and Statoil is the operator.

1996 and the pipeline to Draupner, Phase II-B, was put

into operation in 1997. Oil transportation, Norpipe
Statoil is the operator. The pipeline system for transportation of oil from the Eko-
fisk Center to Teesside in England is owned by Norpipe
Europipe A/S. Norpipe receives oil from the fields in the Ekofisk
area and the nearby Valhall, Hod, Ula, Gyda and Tommeli-
Ownership structure ten Gamma fields. The British fields Judy and Joanne are
Den norske stats oljeselskap 70,00000 % connected to Norpipe and started production in October
(SD@E 55 %) 1995. In addition, the Fulmar, Clyde, Auk and Gannet fields
Norsk Hydro Produksjon AS 8,00000 %  Were tied into the Judy and Joanne pipeline in 1996.
A/S Norske Shell 7,00000 % Norpipe A/S is a corporation owned 50/50 by Statoil
Esso Expl. & Prod. Norway A/S 6,00000 % and the Phillips group. Phillips Petroleum Company Nor-
Elf Petroleum Norge AS 3,29850 % way is technical operator of the pipeline, while Statoil is
Saga Petroleum ASA 3,00000 % responsible for the economic and administrative functions.
Norske Conoco A/S 1,46299 %
Total Norge AS 1,29851 % Teesside

The ownership structure for the facilities at the Teesside
terminal is split between Norpipe A/S and the Phillips
This pipeline goes from Draupner (16/11 E) to Emden ingroup, through the Norpipe Petroleum UK Ltd. and Nor-
Germany and is about 620 kilometers long. The pipelingsea pipeline Ltd. companies. Phillips Petroleum Company
has an inner diameter of 966 mm (outer diameter 40"). Thgjk Ltd. is the operator of the facilities.
capacity without compression is approximately 13 billion
Snt gas per year. Gas deliveries started as planned ongj| transportation, Oseberg Transport System (OTS)

October.1995. A pipeline for transportation of stabilized oil from Ose-
Statoil is the operator. berg to the Stura terminal was laid in the summer of 1987.
The pipeline has an inner diameter of 670 mm (outer dia-
NorFra meter 28") and has a design capacity of approximately

NorFra is an 840 kilometer long pipeline with an inner dia-g5 000 Srper day. By adding drag reducers, the capacity
meter of 1016 mm (outer diameter 42") between Draupnepgs peen increased to about 117,000 Sen day.

(16/11 E) and Dunkerque in France. The pipeline has an  The plant, including the Stura terminal, is owned and
initial capacity of 11.4 billion Sfper year. The planisfor gperated by a separate joint venture, I/S Oseberg Trans-

gas deliveries to start on 1 October 1998. port System. The participants in the company are the
) licensees in the Oseberg field. Norsk Hydro is the opera-
Ownership structure: tor of the pipeline and the terminal. OTS was put into
Den norske stats oljeselskap a.s operation when production started from Oseberg.
(SDGE 60 %) 69,7088%  \Veslefrikk, Brage, Frgy and Lille-Frigg have subsequently
Norsk Hydro PI’OdUijOﬂ AS 6,4725 % been connected to OTS.
Saga Petroleum ASA 5,1780 %
Esso Expl. & Prod. Norway A/S 3,8835%  Troll oil pipeline (Troll Oljerar)
Mobil Development Norway AS 3,8835 %
Total Norge AS 29126 %  Ownership structure:
Elf Petrol_eum Norge AS 2,1359 % Den norske stats oljeselskap 74,57600 %
Norsk Agip AS 1,9417 % (SDDE 62,696)
AIS Norske Shell 1,2945 % A/S Norske Shell 8,28800 %
Neste Petroleum AS 1,2945 % Norsk Hydro Produksjon AS 7,68800 %
Norske Conoco A/S 1,2945 % Saga Petroleum ASA 4,08000 %
Elf Petroleum Norge AS 2,35344 %
Statoil is the operator for the construction phase. The Mini- Norske Conoco A/S 1,66113 %
stry will designate the operator for the operations phase ¢ Total Norge AS 1,35343 %
a later date. Troll oil pipeline transports oil from the Norsk Hydro-
_ operated Troll oil installation to the terminal at Mongstad.
Haltenpipe The inner diameter is 381 mm (outer diameter 16").

Haltenpipe is a 245 kilometer pipeline with an inner dia- Statoil is the operator of the pipeline which was put
meter of 381 mm (outer diameter 16") for transportation of into operation in the summer of 1995,
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Figure 1.8.1
Transportation systems for oil and gas from Norwegian fields
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Frostpipe

Ownership structure:

Den norske stats oljeselskap a.s (SD
30 %)

Elf Petroleum Norge AS (operator)
Total Norge AS

Norsk Hydro Produksjon AS

50,00000 %

22,00000 %
14,25000 %
13,75000 %

Europipe I

Europipe Il will be a 653 kilometer pipeline with an inner
diameter of 1016 mm (outer diameter 42") for transporta-
tion of gas from Karstg to Emden. The pipeline will have
a capacity of 21.1 billion Shper year and the plan is for
the pipeline to commence operations on 1 October 1999.

Ownership structure:
Den norske stats oljeselskap a.s

Frostpipe is an approximately 80 kilometer long pipeline (SDQDE 60 %) 60,01000 %

with an inner diameter of 374 mm (outer diameter 16") for

: . . . Norsk Hydro Produksjon AS 4,7249 %
transportation of stabilized oil and condensate from Frigc Saga Petroleum ASA 10 6309 %
to Oseberg. The transportation system has a capacity Esso Expl. & Prod. Norway A/S 7,6780 %
about 16,000 Shper day. Production start was in the spring p1opii Devélopmeﬁt Norway AS 1’1812 %
of 1394. Total Norge AS 5,9061 %

) o Elf Petroleum Norge AS 0,0059 %
Sleipner st condensate pipeline Norsk Agip AS 2 3600 %
) _ A/S Norske Shell 1,1812 %
Ownership structure: Neste Petroleum AS 3,6618 %
Den norske stats oljeselskap a.s Norske Conoco A/S 2,6577 %

(SDGE 29,6 %) 49,60000%

Norsk Hydro Produksjon AS
Esso Expl. & Prod. Norway A/S
Total Norge AS

10,00000 %
30,40000 %
1,00000 %

Statoil is the operator for the development phase. The
Ministry will designate the operator for the operations phase
at a later date.

Elf Petroleum Norge AS 9,00000 %

Oseberg Gas Transport
Deliveries of condensate from Sleipner @st started in 19930seberg Gas Transport will be a 108 kilometer pipeline
The condensate is transported unprocessed through the 244th an inner diameter of 869 mm (outer diameter 36") for
kilometer long pipeline to the terminal at Karsta, where ittransportation of gas from Oseberg to Statpipe via Heim-
is fractionated into commercial wet gas products and stadal. The pipeline will have a capacity of about 14.5 billion
bile condensate. The pipeline has an inner diameter of 478n¥ per year and planned operations start-up is 1 October
mm (outer diameter 20"), and the transport capacity i2000. Norsk Hydro is the operator of the pipeline.
32,000 Srhper day. The condensate from Sleipner Vest
will also be transported through this pipeline from 1997.Ownership structure
The Storting approved the construction of the pipeline in pen norske stats oljeselskap a.s.

December 1989. (SDZE 50,7838 %)
Norsk Hydro Produksjon AS

64,78380 %
13,68200 %

1.8.2 PROJECTED TRANSPORTATION SYSTEMS ~ Saga Petroleum ASA 8,55300 %
Elf Petroleum Norge AS 5,77000 %

A dT Mobil Development Norway AS 4,32700 %
sgard Transport Total Norge AS 2,88500 %

Asgard Transport will be a 745 kilometer pipeline with an

inner diameter of 1016 mm (outer diameter 42") for tran-Heidrun Gas Transport _ o
sportation of gas from Asgard and other fields on HaltenHeidrun Gas Transport will be a 37 kilometer pipeline with

banken to Karste. The pipeline will have a capacity ofan inne.rdiameterof 525 mm (outer diameter 22") for tran-

about 19 billion Srhper year. The plan is for the pipeline Sportation of gas from Heidrun to Asgard Transport at

to commence operations on 1 October 2000. Asgard. The pipeline will have a capacity of 4 billion®Sm
per year and the plan is to put the pipeline into operation

Ownership structure: on 1 October 2000. Statoil is the operator of the pipeline.
Den norske stats oljeselskap a.s
(SDOZE 46,9 %)

Ownership structure

60,45000 % Den norske stats oljeselskap a.s.

Saga Petroleum ASA 9,00000 % (SD@E 65,00000 %) 76,87500 %
Norsk Agip AS 7,90000 % Norske Conoco A/S 18,12500 %
Total Norge AS 7,65000 % Neste Petroleum AS 5,00000 %
Mobll DeVelOpment NorWay AS 7,35000 % Norne Gas Transport

Neste Petroleum AS 5,00000 %  Norne Gas Transport will be a 90 kilometer pipeline with
Norsk Hydro Produksjon AS 2,60000%  an outer diameter of 16" for transportation of gas from
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Norne to Heidrun Gas Transport. The pipeline will have dn 1998, the share of exploration costs related to exploration
capacity of 3.6 billion SAper year and planned start-up of drilling was 56 per cent, while the corresponding figure
operations is 1 October 2000. Statoil is the operator of théor 1997 is 65 per cent. The share of costs related to gene-

pipeline. ral surveys is 15 per cent in 1998 compared with 12 per
centin 1997. General surveys include inter alia collection
Ownership structure of seismic data.
Den norske stats oljeselskap a.s Figure 1.9.1.c shows the average drilling costs per
(SDYE 55,00000 %) 70,00000 % exploration well, i.e. wildcat and appraisal wells. In 1998,
Saga Petroleum ASA 9,00000 % drilling was carried out at a cost of around NOK 4.1 bil-
Norsk Hydro Produksjon AS 7,50000% |ion, and the cost per well is estimated to be about NOK
Norsk Agip AS 7,50000 %

160 million. This is arelative increase compared with 1997

: : : .
Enterprise Oil Norwegian AS 6,00000% when drilling costs per well were about NOK 107 million.
Figure 1.9.1.a
1.9 PETROLEUM ECONOMY Annual exploration and planning cost

The petroleum sector makes a significant contribution tc 4, 4,
the overall creation of wealth in Norway. The sector’s share
of the gross national product has increased from 13 pe 2% /

cent at the beginning of the 1990s to 16 per cent in 199t ,, //

and 1997. In 1998, this share was reduced to 11 per cer

The petroleum sector also accounts for a large share (2 8%},
total exports from Norway. In 1996 and 1997, this shareg ¢
was approximately 38 per cent. In 1998 the export shar:a
was reduced to 30 per cent.

The petroleum activities lead to employment both off- 2,00
shore and on land. Nearly 91,500 people were employe
in petroleum-related activities in Norway in 1998, an
increase of 15 per cent compared with the previous year. 222222222222 2222222

N

4,00

0,00

80

1.9.1 EXPLORATION AND PLANNING Figure 19.1.b
ACTIVITIES Percentage distribution of the cost

In 1998, 26 exploration wells were spudded, while the num:

ber of exploration wells in 1997 was 50. 17 wildcat wells

and nine appraisal wells were spudded in 1998.

Corresponding figures for 1997 were 38 and 12. On ave Field evaluation

rage over the period from 1966-1998, the number of 2%

spudded wildcat and appraisal wells has been 20 and !

respectively.

Figure 1.9.1.a shows the costs of exploration anc General
planning activities from and including 1980. The costs S“:V;Z/S
include exploration drilling, general surveys, discovery ’
evaluations and administration. According to figures
reported to the Norwegian Petroleum Directorate, the totafigure 1.9.1.c
eXploration costs in the years 1980-1998 amount t%\/erage dr||||ng cost per exp|0ration well
approximately 7.5 billion 1998-NOK.

Exploration and planning costs for 1998 divided among 250
the various types of costs are shown below. The figure

are based on data reported by the operating companie 200 %

Administration
17 % Exploration drilling
7 56 %

The same figures are used as a basis for Figure 1.9.1.

; > G MO X 150 5
which shows the percentage distribution of the costs. % /

Exploration and planning costs Million NOK 953100 e
Exploration drilling 4197 = '
General surveys 1163 50

Field evaluations 932

AdmInIStratlorg- 1282 OO - N M S v O N 0 O O — ™M < O © N~ 0
Total 7574 23335382383583388833383

- Y Y Y Y Y Y vy Y v Y v v v v v v v v

1 Administration costs include area fees.
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Figure 1.9.1.d with 27.7 million barrels per day in 1998. The greatest
Average drilling cost per day and per meter drilled in  increase was in Iraq. Production in Eastern Europe and
the years 1980 - 1998 the countries in the former Soviet Union was around 7.2
million barrels per day in both 1997 and 1998. Production
2% ——— ° in the USA declined somewhat, from 6.5 million barrels
/\5/‘_*\, — permeter | [} per day in 1997 to 6.4 million barrels per day in 1998.
2,00 —HH H . . . . . .
/I \ = Wl Norwegian oil production also declined, from 3.1 mil-

lion barrels per day in 1997 to 3.0 million barrels per day
in 1998, accounting for 4.6 per cent of global production
in 1998. OPEC's market share was just over 41.8 per cent,
up 0.2 percentage points from 1997.
According to OGJ, the global proven oil reserves at the
end of 1998 were 164 billion Smvhich means an increase
gi00 @ of more than 2 billion Sfduring the year. The resources
rrrrrrrrrrrrrrrrrrr constitute 43 years of production at 1998 level. Most
countries report unchanged resource estimates as compared
However, the total drilling costs have declined since 1997with the end of 1997. Based on the resource estimates, the
when drilling was carried out for about NOK 5.3 billion. largest oil-producing area in the future will be the Middle
Figure 1.9.1.d shows the average drilling costs per da¥ast. This area contains 65 per cent of global oil resources.
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and per meter drilled in the years 1980-1998. At the beginning of 1998, the spot price of Brent Blend
oil was about 17 dollars (USD) per barrel, compared with

1.9.2 THE STATE'S DIRECT FINANCIAL approximately USD 10 per barrel at the end of the year.
INTEREST Lower oil prices can, on the supply side, be explained by

The State’s Direct Financial Interest (SDFI) in the petro-factors such as an increase of OPEC’s production quotas
leum activities was established with effect from 1985.in the autumn of 1997 and increased export from Iraq.
Statoil's ownership interests were then splitinto a financialExplanations on the demand side are an uncommonly mild
interest to Statoil and a direct financial interest to the statewinter in 1997-1998 and the financial crises in Asia and
Up until the 14th licensing round, both Statoil and SDFIRussia. A weakened oil price measured in dollars was
were normally awarded ownership interests in allpartially offset by an increased exchange rate for the dol-
production licenses which were awarded. From andar.

including the 15th round, blocks were awarded without  This meant that the Brent Blend price in Norwegian
SDFI participation. In addition, interests were awarded tokroner (NOK) has declined by 30 per cent during the course
SDFI without Statoil receiving corresponding interests. of the year, while the price in USD has declined by more
Statoil is responsible for the operational and financialthan 40 per cent. The spot price for a barrel of Brent Blend
follow-up of the state’s direct interest. An important fell from NOK 115 to NOK 80 during the course of 1998.
consideration in the formulation of petroleum policy has

been that the state shall collect a significant share 01.9.4 NATURAL GAS MARKET

economic rent in the oil activities. SDFI, together with theln 1998, Norway exported gas to the United Kingdom,
petroleum taxation system and dividends from Statoil,Germany, the Netherlands, Belgium, France, Spain, Aust-
comprise the state’s revenues from the petroleum activiria and Czechia. Figure 1.9.5.c shows the distribution of
ties. The SDFI arrangement entails that the state paysgas sales to the various buyer countries.

share of the investments and operating costs in a project In 1998, export from Norway constituted 42.6 billion
corresponding to its interest. In the same way as all othe®n?(40.48 MJ/Si#), an increase of about 0.3 billion Sm
licensees, the state will get its corresponding share of th0.7 per cent) gas compared with the previous year.
production and revenues. As a consequence of significant The first gas sales were primarily based on depletion of
ownership interests in the vast majority of licenses, SDFlaccessible reserves in the individual fields. Norway ente-
is the largest investor on the Norwegian shelf, and ised a new era as a gas supplier on 1 October 1993 when
represented with a considerable volume in the explorationgeliveries under the Troll agreements (TGSA) got

development and operations phases. underway. These are sales contracts which offer the
customers fixed annual volumes, where also other fields
1.9.3 THE CRUDE OIL MARKET than Troll may provide deliveries. In connection with the

Global oil production in 1998 (excluding NGL) is estimated Troll agreements, the authorities have established the Troll
to be about 66.3 million barrels per day (Source: Oil andcommercial model, which provides opportunities for the
Gas Journal (OGJ) 28 December 1998). This correspondsale of associated gas and smaller gas fields.

to about 3.8 billion SAper year, and means an increase of

1.3 per cent from 1997. Production from the OPECOrganization of Norwegian gas sales

countries increased by two per cent. OPEC's productiorSince 1986, the sale of Norwegian gas has been coordinated
in 1997 was 27.2 million barrels per day in 1997, comparecby a Gas Negotiation Committee (GFU) under the
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leadership of Statoil, and with participation by Norsk Hy- following year, contracts were signed with MEEG (Ger-
dro and Saga. Other companies are also involved in thmany) and GdF (France). In 1995, contracts were signed
negotiation of gas sales contracts. In 1993, the authoritie®r additional sales to GdF (France). During the course of
set up the Gas Supply Committee (FU). This committee]1997, contracts were signed with the Italian company
which consists of the largest gas owners on the NorwegiaBNAM and the Czech company Transgas. In 1998, a
continental shelf, shall have an advisory role vis-a-vis thecontract has been signed with Alliance Gas (U.K.), while
Ministry of Petroleum and Energy in questions related toat the same time, purchase options on additional sales to
development and management of gas fields and transpoSNAM and Transgas have been waived.
tation systems for gas.

Potential new sales
Existing commitments In spite of a certain reduction in current sales commitments
Field contracts as a result of non-exercised purchase options, the Norwe-
The fields which currently deliver under field contracts aregian Petroleum Directorate still believes that it is likely
Statfjord, Gullfaks, as well as fields in the Frigg and Eko-that Norway’s total gas sales over the long term may reach
fisk areas. Production from these fields is now in the decliné80 billion Snf per year. Figure 1.9.4 shows committed
phase, but they will still deliver gas for many years to comeand potential new sales. Committed volumes are divided
Gas deliveries from the Ekofisk and Frigg areas started ifetween field contracts, allocated supply contracts and non-
1977, from Statfjord in 1985, from Heimdal in 1986 and allocated supply contracts. The Ministry of Petroleum and
from Gullfaks in 1987. The gas from the Frigg area isEnergy allocates volumes after consultation with the Nor-
delivered to the United Kingdom, while the other fields wegian Petroleum Directorate and the Gas Supply
deliver to buyers on the Continent. Committee.

Troll gas sales agreements from 1986 (TGSA) Use of gas in Norway

The TGSA agreements were signed in 1986 between thim 1995, the Ministry of Petroleum and Energy presented a
Troll licensees and buyers on the Continent. The buyeseparate report to the Storting regarding the use of gas in
countries are Germany, the Netherlands, Austria, FrancéNorway. The Storting report presents the government’s

Belgium and Spain. At plateau (2005), the Troll agreement®bjectives and the possibilities for use of natural gas in

comprise 44.7 billion Sfnper year, including exercised Norway.

purchase options. The most important Norwegian gas market is the market
for injection gas on the continental shelf. The largest buyers
Newer commitments are Oseberg and Ekofisk. The gas is injected in Oseberg in

In 1992, the Electrabel contract (Belgium) was signed. Irorder to achieve increased oil recovery. Ekofisk buys gas
1993, two new contracts were signed for the sale ofrom several fields for fuel. Gas is also the most important
additional volumes to Ruhrgas and VNG (Germany). Thesource of energy for operation of fields and transportation

Figure 1.9.4
Committed and projected future sales.
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systems. It is primarily gas produced from the field itselffor use in busses and other motor vehicles will be

which is used for these purposes. In 1998, a total of 24.@stablished.

billion S gas was used for injection and 2.9 billion®Sm In 1994, Statkraft, Statoil and Norsk Hydro set up a

gas was used as fuel on the shelf. joint company, Naturkraft. Naturkraft received a license
Gas has been landed in Norway since Statpipe begafior development and operation of two gas power plants

operating in 1985. The gas is landed at Karsta in northerand still has an application pending for a discharge/emission

Rogaland, at Kollsnes in Hordaland and Tjeldbergodderpermit from the State Pollution Control Authority. The

in Mgre og Romsdal. plan is for the power plants to be established at Karstg and
In northern Rogaland, an agreement has been signe€olisnes. Total consumption of gas in the gas power plants

regarding smaller deliveries to the distribution companywill be 0.9 billion Sni gas per year.

Gasnor. All of Gasnor’s customers have previously used

fuel oil as a source of energy. Deliveries commenced inl.9.5 SALE OF PETROLEUM FROM THE

1994. The company Naturgass Vest has started developing NORWEGIAN CONTINENTAL SHELF

a distribution network for natural gas from Kollsnes in @y- In 1998, 142.6 million tonnes of crude oil was sold from

garden. The first construction stage is a high pressure gdke Norwegian continental shelf. This represents a decrease

line from the Kollsnes gas plant to the Kollsnes industrialof 4.2 per cent compared with 1997. The Netherlands was

park where inter alia production of compressed natural gathe largest recipient with 18.8 per cent of the shipments,

Figure 1.9.5.a
Sales of crude oil from the Norwegian shelf
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the United Kingdom received 17.9 per cent, Norway 15.5Figure 1.9.5.b shows the sale of crude oil and NGL in 1998
per cent, France 10.9 per cent and Germany 6.7 per ceristributed by licensees.
In 1997, Norway received 12.4 per cent. Figure 1.9.5.a Norway exported 42.6 billion Stgas in 1998. This is
shows crude oil sales distributed by country in the periodan increase of 0.3 per cent compared with 1997. 17.4 bil-
1992-1998. lion Sn? was sold to Germany, 0.9 billion Smo the Uni-

Up to 1988, Belgium and Canada are included in theed Kingdom, 10.4 billion Shto France, 5.2 billion Stn
group “others”. Sale of NGL (including condensate) from to the Netherlands, 5.1 billion Srio Belgium, 2.5 billion
the Norwegian continental shelf in 1998 reached 7.2 mil-Sn? to Spain, 0.7 billion Sfrto Czechia and 0.4 billion
lion tonnes. This is 1.1 million tonnes less than in 1997.Sn¥ to Austria, see Figure 1.9.5.c. Figure 1.9.5.d shows

Figure 1.9.5.c
Sales quantities of gas per country
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the gas sales distributed by licensees. Sales under the TGSAtal royalty

agreements are divided among the Troll licensees. In thin 1998, licensees on the Norwegian shelf paid royalties

column labeled “others”, companies are not specified asotaling NOK 3,754,908,803 to the Norwegian Petroleum

this column contains figures from several small fields andDirectorate. Table 1.9.6.a shows the breakdown for the

it would be very inaccurate to specify them. various petroleum products for 1997 and 1998. Figure 1.9.6
shows paid royalties from 1989-1998.

1.9.6 ROYALTY

The Norwegian Petroleum Directorate has been delegate®able 1.9.6.a

the responsibility for collection of royalties from petroleum Total royalty paid in 1997 and 1998 (million NOK)

production. Production royalty is calculated according t0 proquct  Field/area 1997 1998
the provisions of the Act relating to Petroleum Activities. Ekofisk area, Ula and Valhal 1 968,7 12477
The basis for calculation of the royalty is the value of the Statfiord 21267 12487
produced petroleum at each production area’s loading poin - Murchison 13,6 19,5
As it is not customary to calculate the price of petroleum Heimdal 21,1 10,8
products at the loading point, in practice the calculation .« Oseberg 11702 662,5
basis applied is the difference between the gross salesvall ~ « g jifaks 882,9 524.8
and the costs incurred between the taxation point and th
point of sale. NGL  Ekofisk area 271 332
No production royalty shall be paid on production from " valhall 53 5.7
deposits where the development plan is approved o . 5 20 12
requirements for a plan for development and operatior . \1.rchison 11 08
terminate after 1 January 1986, cf. Section 4-9 of the Pe Frigg area 16 0,0
troleum Act. Total 62203 37549

Interpretation and enforcement of the current laws anu ) _
regulations in connection with calculation of royalties ‘Repaid royalty for gas for previous years
include problems of a legal, economic, processing and )
metering nature. Royalty on oil o _ _
From 1 January 1992, the royalty rate for gas was set dft 1998, NOK 3,714,081,511 was paid in royalties for oil
nil, cf. Section 31 of the Petroleum Regulations. This mean&om the Ekofisk area, Ula, Valhall, Statfjord, Murchison,
that, as of that date, royalty will only be levied on oil. ~ Heimdal, Oseberg and Gullfaks, see Table 1.9.6.b. The
Since on some fields oil and NGL are a single productroyalty on oil is usually taken out in _0|I, but the Ministry of
at the loading point, and the NGL is separated at a latef €troleum and Energy has determined that the royalty on
stage, then for those fields royalty will be paid on the NGL.0il from Heimdal shall be taken out in cash as from 1 April
On the other hand, royalty will not be levied on NGL in 1993. Sale of the State’s royalty oil is the responsibility of

those fields where NGL is part of the gas at the loadin tatoil. Payment from Statoil to the Norwegian Petroleum
point. irectorate is on a monthly basis. Settlement is at the norm

price stipulated by the Petroleum Price Council. The
received quantity of royalty oil has been reduced by more
than 17 per cent in 1998, partly due to lower production
from those fields where there is a royalty, but also because

Figure 1.9.6 of the discontinuance of the royalty on Ekofisk (production
Royalties paid 1989-1998 license 018) from and including 7 August 1998 in
Mill NOK connection with the new processing facility (Ekofisk II)
9000 S being put into operation. In addition come significantly

T lower oil prices in 1998 as compared with the previous

ST T year, so that the royalty paid has been reduced by a total of
7000 L 39.4 per cent.
6000 H 1 1 1 =T

Royalty on NGL

5000 H  H H H o H H In 1998, NOK 40,827,292 has been paid in royalties on
NGL. Table 1.9.6.c shows payments divided semi-annually
per company/group.

3000 HE I — Settlement of royalties paid in cash is on a six-month
basis, with a three-month term for payment. The settle-

4000H H H H H H H H o —

2000 IS I I B | ment for NGL has been made at contract prices which vary
1000 [ 1 1 for the individual fields/groups.
There is an increase in the paid royalty on NGL from
89 90 91 92 93 94 95 96 97 98 1997 to 1998 of more than ten per cent.
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Table 1.9.6.b

Royalty paid on oil (NOK)

Field/area

Ekofisk area, Ula and Valhall

Statfjord
Murchison
Heimdal
Oseberg
Gullfaks
TOTAL

Table 1.9.6.c

Royalty paid on NGL (NOK)

Field/area

Ekofisk area

Phillips group

Amaoco group (Tor)

Total Ekofisk area

Valhall
Ula
Murchison

Total all fields

1st half
924 927 751
766 821 271
9225124
8 634 713
336 505 204
320 582 439
2 366 696 503

among production licenses as follows:

Table 1.9.7

Area fees by production licenses

Production licenses

awarded per year

1965
1969
1971
1973
1975
1976
1977
1978
1979

2nd half
322 791 925
481 899 159
10298 080
2 200 307
325 943 085
204 252 453

1 347 385 008

Total 1998
1247719676
1248 720 430
19523204
10 835 020
662 448 289
524 834 892
3714081511

1st half 2nd half Total 1998
17 449 107 15712 709 33 161 816
4 156 -11 403 -7 247
17 453 263 15 701 306 33 154 569
4010211 1641740 5651951
961 885 279 043 1240928
398 007 381 837 779 844
22 823 366 18 003 926 40 827 292
1.9.7 AREA FEES ON PRODUCTION LICENSES 1981 17 476 083
1982 13 814 763
In 1998, the Norwegian Petroleum Directorate collected
NOK 662,810,115 in area fees. The amount is broken dow = 85 20 il
1984 115 303 083
1985 97 710 316
1986 44 443 411
NOK 1987 26 187 448
1988 75 479 575
68 721 181 1989 31 016 054
35 138 027 1991 100 412 357
3184 977 1992 1089572
4772 000 1993 2106 274
9 718 500 1995 721 000
- 22800 000 1998 3415676
3518 399 Total 662 810 115
-13 087 500
- 20 805 000
71
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The Norwegian Petroleum Directorate has refunded NOKThis meant that the area fee for 1998 that was paid on 31
136,262,241 in area fees in 1998. This represents thBecember 1997 according to the old rates had to be
deductible portion of the area fee in the royalty settlemenadjusted. In addition, a new rule was incorporated in
for production licenses 006, 018, 019A, 019B, 033, 037,Section 39, sixth subsection of the Petroleum Regulations
050, 053 and 079. to the effect that licensees could apply for a 40 per cent
Figure 1.9.7.a shows the net area fee receipts for 1974eduction of the prevailing rate for calculation of area fee
1998. New rates for the area fee came into force for thé the right of first refusal in the production license was
fee year 1998, cf. Section 39 of the Petroleum Regulationgelinquished. Production royalties and area fees in 1998

Figure 1.9.7.a
Area fees 1974-1998
Mill NOK
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Figure 1.9.7.b

Total taxes and royalties 1981 - 1998
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accounted for 18 per cent of the total taxes and fees paitl.9.8 CQ TAX

from the petroleum activities. The proportion of the feesThe Act 21 December 1990 no 72 relating to tax on
has varied over time. The highest proportion was in 198®mission of CQin the petroleum activities on the conti-
at 53%. Figure 1.9.7.b shows total taxes and royalties paidental shelf entered into force on 1 January 1991. The
for 1981-1998. Norwegian Petroleum Directorate has been given the

Figure 1.9.8.a

CO, tax paid in 1991-1998 ( bill NOK )

Figure 1.9.8.b

The tax rate for CO, tax ( gre/Snd)
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Table 1.9.8
CO, tax paid in the first and second half of 1998 (NOK)
Field: 1% half 2" half Total 1998
Ekofisk area 368 814 492 384 411 835 753 226 327
Frigg area 13 431 362 13 074 957 26 506 319
Gullfaks A+B+C 160 160 051 168 900 408 329 060 459
Yme 19 735 981 20 125 792 39861 773
Gyda 19 277 770 18 749 025 38 026 795
Heimdal 18 065 644 17 060 980 35 226 624
Hod 101 094 80 456 181 550
Murchison 12 725 902 10 019 406 22 745 308
Oseberg A+B+C 153 663 750 151 368 530 305 032 280
Brage 33935 220 36 066 360 70 001 580
Sleipner 123 098 168 130 529 892 253 628 060
Statfjord A+B+C 225 529 294 230833 114 456 362 408
Ula 22 849 642 26 170 221 49 019 863
Valhall 44 773 908 46 486 179 91 260 087
Veslefrikk 28 652 501 33 019 849 61 672 350
Snorre 65 863 071 71 308 648 137171719
Draugen 29 782 614 35821 414 65 604 028
Troll A 919 540 894 379 1813919
Troll B 40 681 200 47 422 760 88 103 960
Heidrun 65 544 086 62 351 389 127 895 475
Njord A 25611 060 26 640 370 52 251 430
Norne 16 213 245 33751954 49 965 199
Odin* 0 -3 445 589 -3 445 589
Transportation
systems:
Norpipe 97 581 385 74 655 631 172 237 016
Statpipe 2 899 286 2637719 5 537 005
Total 1 589 910 266 1639 035679 3228 945 945

*Repayment of tax overpayments 1994-1996.
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authority to collect the CQax and to make administrative at NOK 0.87 and 0.89 per Sgas and NOK 0.87 and 0.89
decisions necessary to enforce the Act, see Figure 1.9.8.per liter diesel. The tax for the second half of the year was
The tax is calculated on petroleum flared and natural gablOK 1.07 per raper liter diesel burned or released to the
or pure CQreleased to the atmosphere from installationsatmosphere. The tax is paid on a six-month basis with a
used in connection with production or transportation ofthree-month term of payment (as of 1 October and 1 April
petroleum. The CQOAct also requires the companies to in the following year) by the operator of the individual fields
calculate tax for activities on Norwegian installations for and installations. Table 1.9.8 shows the total tax paid in
transportation of petroleum which extend beyond the con1998. The tax is broken down by the individual fields and
tinental shelf. For fields which extend over the mediantransportation systems. Corrections relating to previous
line in relation to another state, the Ctax is only  six-month periods are included. A total of NOK
calculated on the Norwegian share. 3,228,945,945 was paid in 199Bigure 1.9.8.b shows the
In 1997 and the first half of 1998, the (1@x was fixed  tax rate for the CQax.
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2. Safety and working environment administration

2.1 INTRODUCTION - outsourcing

The Norwegian Petroleum Directorate’s performance of its company mergers
administrative duties is based on a comprehensive reduction of operating costs
administration of safety, working environment, health and- reduction of manning

the external environment. The Norwegian Petroleum
Directorate has a coordinating role in relation to other pu-All of these measures can result in negative impacts on sa-
blic authorities that have independent supervisoryfety and the working environment, directly or indirectly,
responsibility. Furthermore, the Directorate draws uponparticularly if the processes that lead to the various decisions
expert assistance from other departments in areas whereste not managed well.
has no expertise of its own.
Administration of safety and the working environment Reduction in operating costs
is based on the principle of supervision of the industry’sThe companies’ efforts to reduce operating costs may give
control over its own activities. This assumes that regulationsise to challenges with regard to safety and the working
are designed and supervision is implemented in a way thainvironment. This applies firstly to existing installations,
supports the participants’ responsibility to carry out prudenbecause they were designed and built with a given need for
operations in accordance with the formal framework formanning, maintenance, emergency preparedness, etc.
the petroleum activities. The Norwegian Petroleum Directorate’s requirements
Therefore, supervision of regulatory compliance is do not stipulate specific demands regarding how the activi-
primarily aimed at management systems and decisiofies are to be organized, nor as regards manning.
processes which have significance for safety and the workinReorganizations, including reductions in manning with the
environment. Through its supervision activities, the Nor-objective of optimizing manning levels, do not in themselves
wegian Petroleum Directorate seeks to stimulateconstitute any breach of the regulations for safety and
improvement processes in the companies, as well as t@orking environment, as long as such processes are carried
evaluate the companies’ ability to manage their own activiout in accordance with regulatory requirements, such as
ties in accordance with the requirements of the authoritieemployee participation. It is only when the changes result
and of the companies themselves. in some form of activity that is not prudent that there is a
New cooperation forms in the industry have led toformal basis on which to intervene.
certain contractors receiving more comprehensive tasks and Such effects may have a relatively long time
greater responsibility than previously. As a consequencgerspective, and may take a long time to correct once they
of this, the Norwegian Petroleum Directorate has alschave occurred. Therefore, it would be too defensive for
carried out supervision activities directly vis-a-vis contrac-the Directorate to await a negative development before
tors in 1998. planning measures that can counteract an undesirable
The Norwegian Petroleum Directorate aims at provid-development. Therefore, the Norwegian Petroleum
ing continuity, systematism and a long-term perspective irDirectorate has prioritized supervision of the operating
the supervision of safety and working environment. In or-companies’ management of organizational changes during
der to achieve this, the Directorate seeks to form an imagghe course of 1998, and will aim at a close follow-up of this
of the development trends in this area over time, both in tharea when planning activities in 1999.
industry as a whole and in the individual company. In areas
where the development is not as expected, the NorwegiaReduced activity level
Petroleum Directorate can then prioritize measures vis-afhe fact that the activity level is reduced as regards
vis the industry as a whole, towards the licensees in axploration activities and development of new fields does
production license, towards an individual operating com-not have any immediate negative effect on safety and
pany, or towards other participants. working environment. On the contrary, a reduced activity
level over the shorter term can result in a gain in this area,
as there has been such a large increase in the activity level

2.2 ACTIVITY LEVEL AND OIL PRICE - for a period of some years that the question has been posed
SAFETY AND WORKING as to whether there was sulfficient capacity to carry out the
ENVIRONMENT CONSEQUENCES tasks in a satisfactory manner.

In 1998, the operating companies’ activity plans were  However, the Directorate fears that organizational
strongly influenced by the hefty decline in the price of oil changes and downsizing in the activities will lead to the
which, at year-end, appeared as though it would last foloss of valuable expertise. If or when the oil price goes up
some time. This development has intensified the oilagain, there could be a relatively rapid upswing in the
companies’ efforts to reduce the costs of both investmentgctivity level. It may then take a long time to rebuild the

and operations. lost expertise. If this factor is not reflected in the activity
This is reflected inter alia by: level, the development within safety and working environ-
- reduction in planned exploration activity ment in the petroleum activities on the Norwegian shelf may
- postponement of development plans suffer a setback.
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Safety and working environment

2.3 THE NORWEGIAN PETROLEUM
DIRECTORATE'S SUPERVISION

ACTIVITIES

adjustments to other prioritized activities, such as
regulatory development.

For purposes of comparison, the petroleum activities

have exhibited the following developments in the period

2.3.1 SCOPE OF THE SUPERVISION
The Norwegian Petroleum Directorate expends a conside-
rable amount of its personnel resources on supervision of
how the responsible companies look after their duties reg-

from 1990 - 1998:

the number of installations has increased by 140 per
cent
the number of fields in production has increased by

arding regulatory requirements. This use of resources is 80 per cent

subject to reimbursement from the companies that are the the number of exploration wells has increased by 45

objects of such supervision according to Regulations per cent

relating to refunding of expenses in connection with- the number of development wells has increased by 145

regulatory supervision of safety, working environmentand ~ Per cent

resource management in the petroleum activifié® reim- - proctiuction of oil and gas has increased by 100 per
cen

bursable supervision includes the Directorate’s activities

relating to: -

- planning of the supervision

- processing applications for production licenses

- processing plans for development and operation (PDO)
and plans for installation and operation (P1O)

- processing applications for consent During this period, the Norwegian Petroleum Directorate

- system audits and verifications, incl. preparation anchas implemented several measures in order to increase its
completion work, travel time, etc. internal efficiency. In addition to the fact that the very

- participation in status meetings with the projects principles that form the basis for the Directorate’s super-

- participation in committee meetings with the licenseesvision are regarded as promoting efficiency, gains in

- follow-up of hazardous and accident situations efficiency have been achieved through a careful

- emergency preparedness exercises prioritization of work tasks and through use of modern in-

- processing reports relating to incidents, etc. formation technology.

- processing applications for exemptions from the The Directorate’s tasks and workload within
regulations administration of safety and working environment are not

- individual decisions and other use of measures only determined by the volume of the petroleum activities

- meetings with relevant governmental departments  as illustrated in the above summary, but also by factors such

- management and administration as aging of installations, development and use of new tech-

nology and, not least, by the industry’s endeavors to reduce

In 1998, the costs of 57,793 man-hours were refunded b§OSts. _ . .

the companies. In addition, the costs associated with OVer a longer time perspective, there will be a

assistance from other public agencies, use of consultants fPnnection between the extent of the petroleum activities
Since the Norwegian Petroleum Directorate introduced®M, however, the Directorate believes that it would be

the current system for registration of hours spent, the reimunfortunate to reduce the scope of the supervision of the
bursable hours have amounted to: petroleum activities on the basis of relatively brief

fluctuations in the activity level. Precisely because of the

total length of all transport pipelines has increased by
125 per cent

- the number of persons employed in the petroleum ac-
tivities has increased by 35 per cent

1991 - 40,446 hours negative effects that can occur as direct and indirect
1992 - 47,614 hours consequences of low oil prices, it is more important than
1993 - 54,611 hours ever that a “counter-pressure” is maintained in the super-
1994 - 60,715 hours vision the authorities exercise vis-a-vis the industry.

1995 - 60,661 hours The level of safety and working environment that has
1996 - 59,989 hours been achieved in the petroleum activities, and which the
1997 - 56,817 hours Storting has desired, has been achieved through employing
1998 - 57,793 hours a long-term perspective in the efforts of both the industry

and the authorities. If the development turns in a negative

Staffing of the Norwegian Petroleum Directorate hasdirection, it could take a long time to restore today’s stan-
remained more or less unchanged throughout these yeagard. A steady, continuous use of resources on the part of
The increase in the reimbursable hours in the years 199{be authorities must therefore be expected to provide better
1994 are mainly due to an improvement of the Directorate’d€Sults than adjusting the efforts upward and downward to
routines for registering the various activities. The relativelycor_‘f‘?fm with the short-term activity level in the petroleum
minor variations in recent years are due to annuaPctiVilies.
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2.3.2 THE COMPANIES’ MANAGEMENT OF development projects can be summarized in the following
ORGANIZATIONAL CHANGES main points:

In order to meet increased demands on profitability, the  The companies consistently aim at tight manning plans

industry has increasingly implemented organizational  with the use of flexible organization forms, multi-

changes and adjustments so as to achieve more efficient disciplinary work, “emergency teams”, and where more

development and operations. New development projects functions are taken care of by the organization on land.

have ambitious plans with regard to implementation time-  The level of manning is fixed at an early stage, often

and economy. New project implementation models have  before realistic activity analyses are conducted.

been put into use which are characterized by new contract Manning studies in the project phase are of variable

and collaboration forms between operator, contractor and  quality, but with a positive trend towards increased use

subcontractor, as well as a great degree of parallel activi- of a systematic approach.

ties. - Suppositions and assumptions to be used as a basis are
In 1998, the Norwegian Petroleum Directorate has  not clarified with a view towards follow-up in the

continued its supervision aimed at organizational changes operations phase.

in the operations phase. In addition, the Directorate has Ambitious new maintenance strategies have proven to

focused on establishment of organizations for, and mann- be difficult to fulfill.

ing of, new installations. - IT provides new opportunities for efficient organization,

but there is little illumination of the safety and working
Experiences and observations from supervision of environment consequences, and the expectations in
fields in operation respect of efficiency gains may be exaggerated.

The Norwegian Petroleum Directorate’s experiences
from supervision of the operators’ management ofThe Norwegian Petroleum Directorate has placed emphasis
organizational changes related to fields that are in then carrying out supervision of how the companies plan and
operations phase can be summarized in the following maifhanage organizational changes and the establishment of
points: new organizations, and how the assumptions that are made
- The companies underestimate the complexity of thejyring the planning phase are followed up. The supervis-
change processes. The focus is on the goal and, onjyn has largely been based on dialogues with and advice to

to a small degree, on the process. the various parties. The Directorate believes that
- The companies make little use of the available projectontributing to transfer of experience between the
management tools. companies in such issues is also an important tool.
- Evaluations of the consequences of the change plans The supervision has shown that there is greater
are often deficient. understanding in the companies that organizational changes
- Little follow-up of suppositions and assumptions after gnd establishment of new organizations require the use of
the changes are implemented planning, management and analysis tools, and that employee

- The best results are achieved where the projecparticipation is a central precondition for a good result. The
implementation has been formalized and the employeeghajlenge will be to continue this positive development in
have participated. light of increasing demands for reduced cost levels. The

Norwegian Petroleum Directorate sees a trend towards some

Experiences and observations from supervision of new  companies focusing unilaterally on goals in the form of

development projects savings without taking sufficient consideration of the process

New development solutions entailing Operations with a |0Witse|f_ Experience has shown that a good process is a pre-

manning level, new organization forms and a changegondition for achieving savings and efficiency, as well as

distribution of tasks between the installation and thefor maintaining and further deve|oping Safety and the
organization on land place greater demands on systematigorking environment.

analysis of the work tasks in order to stipulate needs for
expertise and manning, and as a basis for recruiting and
training plans. 2.3.3 SUPERVISION IN THE CONSTRUCTION
In 1998, the Norwegian Petroleum Directorate has PHASE OF MOBILE INSTALLATIONS
carried out supervision of the establishment of newin the first half of 1998, the Norwegian Petroleum
operations organizations. There has been a positive trerfirectorate initiated supervision activities towards the ope-
in the use and understanding of analyses, but there is stillrating companies’ management of activities connected with
need for improved clarification of the suppositions andconstruction of two mobile installations, “West Future II”
assumptions that are used as a basis, to enable follow-up éhd “West Navion”. The installations are owned by Smedvig
the operations phase in respect of whether these issues hagffshore, and were to be hired by Norsk Hydro and Statoil
been addressed. respectively for use on the Troll and Asgard fields. The
Experiences from the Norwegian Petroleum Directorate planned this supervision on the basis of
Directorate’s supervision of the operators’ planning andprevious experiences with mobile installations, which
management of establishing organizations for newindicates that it is important and desirable to get involved
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as early as possible in decision-making processes and aexternal environment. The work was commenced in 1997
tivities. with a point of departure inter alia in the new Petroleum

However, the supervision activity triggered a legal Act with appurtenant regulations stipulated by Royal
review of the formal basis of authority for the Norwegian Decree, which entered into force on 1 July 1997, as well as
Petroleum Directorate’s supervision of activities in this underlying regulations.
stage, which led to the Directorate stopping the supervision It was decided in 1998 that the future underlying shelf
activities. According to the wishes of the parties involvedregulations will consist of four regulations for the areas:
in the two construction projects, the contact is therefore management
being continued within the framework of the Directorate’s-  operations
advisory functions. - technology

- documentation

2.3.4 SUPERVISION OF HOW THE INDUSTRY

In addition, there is a goal that the four new regulations
IS HANDLING IT PROBLEMS IN

shall be issued and enforced by the three authorities jointly
CONNECTION WITH THE NEW in accordance with the principles laid down in the system

MILL,ENIUM i . for coordinated supervision on the shelf.
The Norwegian Petroleum Directorate has been working  Tpe three-party regulatory forum, “External Reference

on the Year 2000 problem since the end of 1997. Th%roup for Regulatory Development” (ERR), has lent its
Directorate has followed up the operators’ work throughpinciple support to the structure of the new regulations.
surveys, meetings and audits. The Directorate has be€fyoygh ERR, the relevant parties are involved in the work
particularly concerned with potential effects of problems developing the contents of the four new regulations in
in connection with the transition to the Year 2000 with reg-5 way that the Norwegian Petroleum Directorate has good
ard to _ experience from earlier regulatory development.
- safety for people and the environment The revision work does not have the goal of making
- dependable deliveries of gas to receivers on thepe requirements for the activities more stringent, but to

Continent . continue the current regulation within the framework of a
- regularity of oil production new regulatory structure. In the opinion of the Directorate,

such a reorganization will make the regulations more

In the summer of 1998, the Director General of the Norwe-accessible and provide the supervisory authorities with more
gian Petroleum Directorate summoned the operatingomprehensive and effective management instruments.
companies to a meeting where the Norwegian Petroleurfurthermore, the objective is to provide for the use of
Directorate presented its expectations for how the operarecognized industry standards to a greater degree, improve
ting companies should handle the Year 2000 problem. lipredictability in connection with the application of the
accordance with the Government’s follow-up plan of April regulations vis-a-vis mobile installations, provide for more
1998, the Norwegian Petroleum Directorate took thecomprehensive and inter-disciplinary approaches to various
initiative for conducting risk and vulnerability analyses for areas and adaptation of the regulations to better fit the
the gas deliveries from the Norwegian shelf. structure of the EEA regulations.

The operators have set up a cooperation forum - Y2k The work in 1998 has concentrated on developing the
Oil and Gas Forum - in order to exchange information anctontents of the four regulations. According to the plan, the
experience, and to create understanding for the importanagrafts are to be ready for consultation during the course of
of prioritizing the handling of this special problem. The the fall of 1999, with a view towards completion on the
Norwegian Petroleum Directorate participates as an obsepart of the authorities in mid-2000.
ver at the monthly meetings of this forum.

2.4.2 ANNUAL UPDATES OF THE
24 REGULATORY DEVELOPMENT REGULATIONS

The Norwegian Petroleum Directorate conducts annual
241 DEVELOPMENT OF NEW REGULATORY updates of the regulations in order to ensure that they are as

STRUCTURE appropriate as possible and are adapted to national and in-

Together with the State Pollution Control Authority and the ternational development at all times. Thus, changes have
Norwegian Board of Health, and in cooperation with thealso been made to the regulations in 1998. Proposals for
industry, the Norwegian Petroleum Directorate haschanges in the regulations which will enter into force in
continued work on revision of regulations in areas whichJune 1999 have been submitted for consultation in the
deal with safety, working environment, health and theindustry.
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2.4.3 REFERENCES TO NATIONAL AND
INTERNATIONAL INDUSTRY
STANDARDS IN THE SHELF a system.

REGULATIONS The intention of the system is that it shall contribute to

The Norwegian Petroleum Directorate aims at shaping th@roviding the owners of mobile installations that have not

overall regulations for safety and working environment in entered into contracts for use on the Norwegian shelf, with

the petroleum activities in the most efficient way possible ,improved predictability with regard to the installation’s
inter alia through references being made insofar as possibkuitability in relation to the requirements of the petroleum
to recognized national and international industry standardsegulations.

in the regulations. In connection with the annual revisions,  In order to develop such a system, a working group led

the Directorate has had a dialogue with the Norwegian Techdy the Norwegian Petroleum Directorate was set up in the

nology Standards Institution (NTS) / NORSOK with a view autumn of 1998. Other participants in the group are the
towards incorporating references to NORSOK standard®Norwegian Shipowners’ Association, the Norwegian Oil
in the regulations. As of today, 38 NORSOK standarddndustry Association, the Norwegian Federation of Trade
have been incorporated or proposed for incorporation.  Unions, the Federation of Oil Workers’ Trade Union, the

Furthermore, in 1998 there has also been a continuousorwegian Maritime Directorate, Det norske Veritas, the
follow-up of international standardization work under the Federation of Norwegian Engineering Industries and the
direction of ISO/IEC and CEN/CENELEC in those areasNorwegian Licensees’ Association.

which touch on the regulations. The plan is for the work to be implemented as soon as

possible, during the course of 1999 if possible.

and Regional Development asked the Norwegian Petro-
leum Directorate to commence work on developing such

2.5 GUIDANCE AND INFORMATION
The Norwegian Petroleum Directorate aims at ensuring tha?.6
all parties affected by the exercise of administration shall
be able to obtain the best possible guidance with regard to
interpretation and understanding of regulations and th€.6.1 REPORTING OF PERSONAL INJURIES
supervision system. The Directorate views this part of th&'he Norwegian Petroleum Directorate receives continuous
activities as a significant contribution to the endeavors taeports regarding personal injuries in connection with pe-
attain the best possible compliance with the intentions anttoleum activities on the Norwegian shelf. Fatalities, serious
requirements in the regulations. As for the industry, thepersonal injuries and other serious incidents must be
guidance activities can contribute to avoiding unnecessaryeported to the Directorate immediately. In addition to this
costs as a consequence of misunderstandings and “ovammediate notification, all personal injuries which require
interpretation” of the regulations’ requirements for safetymedical treatment or which lead to absence during the
and working environment. following 12-hour shift, shall be reported to the Norwegian

A steadily increasing part of the guidance activities arePetroleum Directorate on a special form. The form is also
oriented towards design and construction of mobileused to report occupational accidents to the National
installations “on speculation”; in other words, installations Insurance Administration. The registration of the informa-
where there is no application for consent from an operatingion on the forms provides a basis for statistics, such as
company regarding a specific application on the Norwe-those presented in the Norwegian Petroleum Directorate’s
gian shelf. Annual Report. Detailed tables prepared on the basis of

Mobile installations are normally built at construction these registrations are found in Chapter 7.7.
yards that have most of their experience and knowledge Figure 2.6.1.a indicates that there is a higher risk asso-
from shipbuilding, and therefore maritime regulations. Theciated with working on mobile installations as compared
petroleum regulations have a different manner of approackgi 26.1
to safety and working environment issues, which particularly, gure 2.6.2.a

. . o . Personal injury frequency on permanently located
foreign shipyards have difficulty relating to. Therefore, S .
there is a great need for both a general dissemination oa*nd mobile installations
knowledge regarding the principles in the regulations anc s
the supervision, and for clarifications of a more specific ,, 27N
nature. This need appears to be pervasive for all of th
participants in this industry.

ACCIDENTS INVOLVING PERSONAL
INJURIES

-
—_——— -
- —_—

[
(]
N

2.5.1 THE ADVANCE STATEMENT SYSTEM FOR
MOBILE INSTALLATIONS

The shipping industry has long argued for the developmen

of a system with a form of “advance statement” for mobile
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Figure 2.6.1.b
Personal injury frequency in 1998 for the main acti-
vities on permanently located and mobile installations
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with permanently located installations. The overall per-

on the installations is an average of 26 per cent higher

0
mobile installations as compared with permanently Iocatec[i

installations. In addition to the injuries included in these
presentations, 53 off-duty injuries were reported in 1998.

There were no fatal accidents within the Norwegian
Petroleum Directorate’s area of responsibility in the petro
leum activities in 1998. The overall injury frequency for
1998 is shown in Figure 2.6.1.b. The figure also illustrate
the injury frequencies for the main activities on the
installations. On mobile installations, drilling and well

operations emerge as the most hazardous, and it is the aczl

vities in the drilling area that contribute most to the
relatively higher injury frequency. It is important to note
that these activities include the largest personnel grou

and thus account for more than 50 per cent of the man

hours expended on mobile installations.

Figure 2.6.2.a
Distribution of injuries on cause categories on perman

S

Two of the injuries were subject to police investigation
in 1998.

2.6.2 PERSONAL INJURIES ON PERMANENT
INSTALLATIONS AND MOBILE
INSTALLATIONS
On permanent installations, we find the largest personnel
group within maintenance and construction, representing
about 46 per cent of the man-hours. This figure is
somewhat lower than in previous years, but proportionately
most injuries still occur within these activities on the
permanently located installations.

As expected, the category administration and
production had the lowest injury frequency both on perma-
nent and mobile installations. A somewhat higher injury
frequency in this category on permanent installations is

Sssumed to be related to the fact that activities in the process

reas on permanent installation are included, and that these
ctivities entail a higher risk than purely administrative work.

Figure 2.6.2.a shows what types of accidents, in per
cent of the total number of accidents, that occur most
frequently on permanent and mobile installations
respectively. Relatively, injuries in connection with hand-
ling tools and equipment occur with the same frequency,
and mainly as a result of incorrect use, or that the person
has taken up an unfortunate position in relation to the
quipment being handled. This relates mainly to cuts and
crapes. On mobile installations, personnel in the drilling
area are the most vulnerable, while most of the handling
accidents on permanent installations occur in the process
Brea. Handling accidents are also the most common cause
f injuries among catering personnel.

0]
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Figure 2.6.2.b while Figure 7.7.b shows the development of personal
Personal injury frequency by operators and contrac-  injury frequency during the same period.
tors - 1998 on fixed installations Table 7.7.e is a cross-tabulation between occupation
s and type of injuries on mobile installations for 1998, and
© e for the five-year period 1993-1997.
. )
2 30
£, = 208 2.7 WORK-RELATED DISEASES
E 5 The incidence of work-related diseases can be an indicator
P —— 155 153 of the quality of the working environment. During recent
2 10 years, the Norwegian Petroleum Directorate has worked
s towards the goal of having the companies establish this as a
working environment indicator and make active use of itin
Aowducton wolloporatons 0 N their preventive safety and environmental work. There-

fore, it is a positive trend that more companies are
Injuries that are caused by careless work on movingeginning to compare the frequency of work-related
equipment or machine parts occur relatively morediseases with personal injury frequency.
frequently on mobile installations than on permanent 833 notifications regarding work-related disease were
installations. Once again, the cause is often that the pereceived by the Directorate in 1998, divided between 264
son has taken up an unfortunate position in relation to thér operator employees and 567 for contractor employees.
safety zones around the equipment, but also that personn€his is a 32 per cent increase in the total number of
are struck by parts that come loose. notifications as compared with 1997, giving a notification
Sprains or impact injuries from tripping or falling occur frequency of 27.1 incidents per million man-hours. This
more often on permanent installations than mobilerelatively significant increase is due to the fact that one of
installations. Most of the injuries occur on slippery deckthe major operating companies has started to report more
surfaces and in stairs. A proportionately higher share oincidents, while the natification frequency has remained
eye injuries on permanent installations could indicate thatmore or less stabile for the other companies.
the use of eye protection is not taken seriously enough. If we disregard hearing injuries due to noise (100
Otherwise, the distribution between the causes of injurieincidents), the frequency of other diseases is 23.8 cases per
is approximately the same as for previous years. million man-hours. This is considerably higher than what
Figure 2.6.2.b shows that contractor employees on perias been reported for land-based industry. There may never-
manent installations are more vulnerable to injury than opetheless still be a certain amount of under-reporting, as there
rator employees. Most often, the operating companies willre still few reports received from some companies that have
only have a few representatives on mobile installations, anchany employees on the shelf. This also appears to be
only two operator employees were injured on mobileconfirmed by the cause of the increase in 1998 as mentioned
installations in 1998. The catering personnel group standabove.
out in that the accident frequency is highest among the ope- Therefore, the Norwegian Petroleum Directorate will
rator employees, and it has also increased in 1998 comparedntinue to work to achieve a more uniform reporting
with 1997, while there has been a reduction of the injurypractice through contact with the companies, inter alia in
frequency for contracted catering personnel. the supervision context.
Additional information regarding personnel injuries has Figure 2.7.a shows the diagnosis group distribution
been included in Chapter 7 - Statistics and Summaries. of work-related diseases registered during the period
Table 7.7.a provides an overview of personal injuries1996-1998, (in accordance with the ICD classification).
and man-hours on permanent installations over the past tels in the previous year, noise-induced hearing loss is
years, while Figure 7.7.a shows the development of théncluded and split out as a separate group for 1998. This
personal injury frequency during the same period. is because the reporting requirement for this type of
Table 7.7.b shows the distribution of injuries and man-disease was changed in 1997, in accordance with the
hours for operator and contractor employees on permanemégulations of the Directorate of Labour Inspection. While
installations over the past ten years. these incidents were previously to be reported in summary,
Figure 7.7.b shows how the personal injury frequencythey must now be reported individually. This will provide
for 1998 is divided between operator and contractora better opportunity to follow up individual incidents. Even
employees respectively. though there is a significant increase in reported incidents
Table 7.7.c is a cross-tabulation between occupatiomf noise-induced hearing loss, from 41 in 1997 to 100 in
and type of injuries on permanent installations for 1998,1998, the number of recently discovered cases is low.
and for the five-year period 1993-1997. There is reason to believe that more new cases have been
Table 7.7.d provides an overview of personal injuriesregistered than are reported to the Directorate.
and man-hours on mobile installations for the past ten years,
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Figure 2.7.a
Distribution of work-related diseases on diagnosis groups, 1996 - 1998
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As previously, the picture is dominated by muscular andshelf. Heavy lifts, sudden movements and inactive/
skeletal disorders (including disorders of the connectivestationary work have often resulted in back problems (lum-
tissues). These types of disorders are normally referred toago/sciatica). Difficult access, which means that work
as repetitive strain injuries. They include back disordersmust be performed in a crawling position or while kne-
tendinitis and various forms of muscular pain. The numbeeling, is another frequent cause of various knee ailments.
of such incidents has increased somewhat, while the pro- Another large diagnosis group is skin conditions, and
portion of repetitive strain injuries has gone down, to 54the number of incidents in this group increased, while the
per cent of the reported incidents in 1998 compared wittper centage was unchanged compared with the previous
61 per centin 1997. Even though the increase is probablyear. One-third of the cases relate to eczema on the hands
due to changes in reporting practice as mentioned abovefter having been in contact with oil-based drilling mud.
the high figure shows that it is important to direct effortsSome cases can also be attributed to other organic
towards preventive work in relation to this type of ailment. compounds, while epoxy is listed as the cause of six cases
Not surprisingly, the stated causes of the cases in this grougf contact eczema, compared with nine in the previous
are largely manual labor within the areas of drilling, year. This group also includes 15 divers who have
maintenance and catering. developed “diver’s hands” during pressurized periods. A

The exposures which are listed as the causes of theseew element in 1998 is that isocyanates were listed as the
repetitive strain injuries are summarized in Figure 2.7.bcause of four of the cases of eczema. Other cases in this
This figure includes data for the last three years.

The figure shows that handling of heavy loads and heavy
lifts were listed as the most important causes of diseases figure 2.7.b
the muscular and skeletal systems in 1998, and that thiExposure factors - musculoskeletal diseases
proportion was nearly unchanged compared with the 45 E—
previous year. Another important cause of this type of injury 4o En 1997
was repetitive, monotonous work, which increased in ss =
significance as a causal factor from 17 per cent in 199 o
to 32 per cent in 1998. Both heavy work and repetitive fic:-;25
monotonous work are listed as causes of inter alii g0
tendinitis and muscle pain. The proportion of cases o 1
degenerative changes in knees and hips attributed 1 1 % %
extensive walking on hard surfaces is relatively high, bu * %
is slightly reduced compared with the previous year. Thi¢ 0% % e [V

Heavy loads/ Repetitive/ Unexpected Inactive -  Walking Heavy Kneeling/ Others
burdens monotonous movements  fixed long/often  hand tools  crawling

may be related to a general aging of the workforce on th
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group are presumed to be caused by inorganic compoundsius explaining the increase observed in 1998.
such as various metals and well chemicals. The various position categories which were exposed
Disorders of the respiratory system include asthmato work-related diseases are shown in Figure 2.7.c. Since
and bronchitis, as well as incidents of respiratory irritationthere have been relatively many reports for employees in
due to airborne irritants such as oil vapor and weldingmanagement positions in recent years, these have been put
smoke. In addition, seven cases of asbestos-related lunigto a separate category. Workers within the drilling sector
disease have been reported. These are employees whave normally been perceived as being particularly vulne-
have been exposed in previous work, particularly on ships;able. However, taking into account that this function per-
and who have now developed asbestos-specific changesfarmed 29.2 per cent of the total man-hours, the per cent-
the lung membrane. Isocyanate exposure is listed as thege of cases is considerably lower than would be expected.
cause of two of the cases of bronchial asthma. The facthe proportion of reports for the catering staff group
that a total of six cases of disease have been reported aftermained as high as in the previous year. The proportion
exposure to isocyanates shows that it is still important ton 1998 as compared with 1997 increased somewhat, and
work on preventive measures in this area. The attentioat 18.5 per cent, was significantly higher than the
given to these types of substances in recent years magomparable number of man-hours for this group (9.6 per
explain why relatively many cases of disease were reportedent). In 1998, the number of reported incidents in the
in 1998 that may be due to isocyanate exposure. construction and maintenance group was basically
The diagnoses grouped as toxic effects are a compilainchanged as compared with the previous year. This group
tion of different symptoms occurring after exposure towas responsible for 33.5 per cent of the total number of
various chemicals or gases. man-hours, and accounted for a similar share of the
Noise-induced injuries have been discussed aboveeported incidents of disease.
With regard to the overall nervous system, this group
contains diseases in the sense organs, such as irritation
injuries to the eyes and ears. 2.8 HYDROCARBON LEAKS, FIRES AND
Undiagnosed conditions include various symptoms that NEAR-FIRES
are due to exposure to undesirable working environment
factors, but which are difficult to classify as disease. Thes@.8.1 HYDROCARBON LEAKS
also include sleep disturbances. It seems obvious that marfable 2.8.1.a provides an overview of the reported hydro-
people experience sleep disturbances after having workechrbon leaks over the past five years. Three of the leaks
a so-called swing shift. This shift system was listed as theéhat occurred in 1998 are characterized as major, based on
cause of 71 cases in this group as compared with 43 in 199@n overall evaluation of the events. The evaluation includes

Figure 2.7.c
Work-related diseases distributed on position categories
25 1
1 1996
1997
20 Il 1998
X
5 _
&
@15 -
&)
Y— )
o
=
9o
510 1
©
—
L
5 i
°733 . g < _
(0] a= -~ Y (0] (0] = e
c Q o)) -0 c c o = ke) 5 0] [0)
© £ OO . ) =4 - (3] o Is)
55 BE 828 28 3 £ 2 = = 2 o} 2o g 8 %
53 2 c>X 0T O 3] £ e o I = TS0 S5 <
o O TO OO QO OY ) ®© %) = 8] = S S3c =
re 02 On3 =2 Oow [ o T} a n [a) Oo =& O
Occupation

NPD Annual Report 1998 83



Safety and working environment

Table 2.8.1.a however, many of the incidents that occur have a high

Hydrocarbon leaks during the period 1994-1998, potential for danger. While two of the three major

distributed according to severity incidents in 1997 were caused by corrosion/erosion, only
Year Minor Medium Major Total one of the incidents in 1998 had a similar cause. This
1994 81 42 1 124 incident was due to a fracture in the weld on a pipe branch,
1995 08 33 131 which led to large quantities of liquid and gas flowing out

1996 120 32 4 156 frqm an 0|I/gas separator. The leak coqu not be stopped
with the aid of valves, because the piping was located
1997 156 27 186 between the separator and the nearest valve. The leak was
1998 128 26 3 157 reduced using depressurization, and was stopped by
inserting a wooden plug in the opening.
inter alia emission/discharge volumes, potential danger and ~ The second major leak was due to the leakage of large
causal relationships. The three leaks that were considéiuantities of oil and gas through a valve that did not close

red to be major were due to leakage through a closed valvas expected because of internal leakage.
a fracture in a piece of p|p|ng and’ fina”y' defective The third major incident was due to failure of the heave

equipment. compensator on a mobile drilling installation. The

In addition to the 157 leaks registered in the table, the
Norwegian Petroleum Directorate also received reports Of:igure 281a
123 |nC|dents_ of hyd_rocarbon Iegks in 1998 that are CoNa ron \where gas leaks occurred
sidered to be insignificant. The Directorate emphasizes thet
the reporting of such leaks is also of great value in the worl
to identify problem areas, types of causes, etc. Drilling

Seen in relation to the number of installations in
operation and produced volumes, the Directorate believe process
that the situation and the danger scenario are stabile wit
regard to the trend in the number and severity of the reporte 5,4
leaks. The number of medium and major incidents has bee treatment
stabile in recent years, while both the number of installations
and the production volume have increased. The Norwe gg:;
gian Petroleum Directorate interprets the increase in thi
smallest leaks (minor and insignificant) to be a result of
heightened focus on these incidents.

Several Norwegian operators have declared that theipriling: Areas for drilling and well activities
goal is to completely avoid emissions/discharges and ga rocess: . Areas for systems containing oil (W_el!s, separators, etc.)
leaks. The reduction in the number of leaks in 1998 could > "> ™" (Cﬁ:fgse;zzos,{ ﬁ;ﬁ;ﬁi;‘ﬁfﬁg containing gas only
indicate that this strategy is giving results.

Table 2.8.1.b shows that the majority of the minor leaks,
but also a significant share of the medium-sized leaks, arﬁigure 281b
detected manually. Main group of faults resulting in gas leaks

Figure 2.8.1.a shows where the hydrocarbon leaks
occurred on the installations in 1998. We can see that th
majority of the leaks occur in the process area and in the
gas treatment area. The incidents are split more or les
equally between these areas.

Figure 2.8.1.b indicates the main types of defects thaiDesign
lead to hydrocarbon leaks.

The Norwegian Petroleum Directorate receives few Connection
reports of incidents caused by corrosion and fractures

w
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Equipment
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Table 2.8.1.b Rupture
Distribution of hydrocarbon leaks according to severity C .
- orrosion
and method of detection
Severity Number of Automatic Manuel 0 10 20 30 40 50 60
leaks detection detection

Major 3 3 Operation: Faulty operation, inadequate procedures or planning

Medium 26 13 13 Equipment: Deficiencies on equipment or instruments

Minor 128 43 82 Connection: Deficiencies in flanges or connections

Total 157 60 97 Rupture: Cracks and fractures
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installation had recently completed test production of a welhalf-hour. No one was injured during the incident, but the
when the incident occurred. The drill string was torn off material damages from the fire are estimated at NOK 25-
when the heave compensator jammed, and well fluid and
some hydrocarbons flowed out. No one was injured, butrgple 2.8.2.0
there was considerable damage to the drilling equipment.cayses of fires in 1998 distributed by size

As in 1997, defects in valves and operational errors |gnition source Major  Medium Minor Total
caused most of the leaks. Welding 1 1

In most cases, the leaks in valves were caused by leal Torch cutting 1 1
in seals/packing boxes and service plugs. Eight of the 4 Electrical 6 6
leaks were so large that they were considered to be mediu glt%r;rtemperature 1 4 ; 15
or major. Total 1 4 17 22

Operational errors accounted for one-third of the
incidents in 1998, the same as for the previous year. The
majority of these leaks occur in connection with maintenance80 million. The fire caused an interruption in gas
work. Most often, the leak occurs in connection with theproduction which lasted for ten days.
job itself, or immediately after the job is finished, because

of inadequate closing of valves or tightening of bolts.
2.8.3 EXPERIENCE FROM SUPERVISION

RELATED TO ELECTRICAL AND
2.8.2 FIRES AND NEAR-FIRES SAFETY SYSTEMS ON MOBILE
Over the last four years, the number of fires and near-fires DRILLING INSTALLATIONS
has been relatively stabile. Most fires are caused by defect$he Norwegian Petroleum Directorate has carried out
see Table 2.8.2.a, in electrical equipment/cables or iseveral supervision activities in 1998 aimed at mobile drill-
equipment with hot surfaces, see Table 2.8.2.h. ing installations in operation and under modification. The
All fires due to electrical equipment and cables arepurpose of this was to carry out supervision to ensure
minor incidents, and most are due to short-circuiting in thecompliance with regulatory requirements with regard to
cable. electrical systems, equipment for detecting and fighting fi-
The fires that are caused by high temperature accourres and explosions and emergency shutdown systems. In
for the majority of, and the most serious, incidents. Highaddition, the purpose has been to evaluate whether opera-

temperatures may be due to factors such as: ting companies and owners of mobile drilling installations
- overheating of rotating equipment due to worn bearingshave allocated the necessary resources and established
or lack of lubrication/cooling, appropriate systems and routines for maintenance and
- deficient insulation of exhaust ducts or combustioncontrol of the installation’s technical equipment.
chambers, The Directorate notes that an improvement has taken
place both on the part of the operating companies and the
Table 2.8.2.a owners of the installations with regard to following up and
Fires and Near-Fires, 1994-1998 correcting identified deviations from the regulations.
Year Minor Medium Major Total However, there is still room for further improvement in this
1994 24 14 38 area. _ _ o
1995 1 7 18 The potentlal for |mprovemgnt is linked to t.h.e scope
1996 15 3 1 19 anq 'qugllty of. tlh.e clompany’s. mter'nal supervision and
1997 29 2 1 o5 v'erlflcatlon activities in connect|0n Wlth m9d|f|cat|on§, hi-
1998 17 4 1 22 ring and follow-up of installations in operation.

Applications for consent which the Norwegian Petroleum
Directorate receives in connection with use of mobile drill-
- failure in instrumentation (thermostat, fuel control, ing installations also appear to indicate that the
flame detector, etc.). communication between the operating company and the
Fire on Sleipner A owner of the installation does not function in a completely
The fire, which is characterized as major, occurred on theatisfactory manner. This is illustrated by the fact that the
Sleipner A installation on 18 October 1998. The incidentapplications for consent do not provide a complete picture
occurred in connection with the transfer of the contents of af the condition of the installation in relation to regulatory
diesel tank to a supply vessel. A valve which was incorrectlyequirements for safety and working environment.
left open resulted in about 6000 liters of diesel running out.  Supervision carried out by the Norwegian Petroleum
The diesel was probably ignited through contact with arDirectorate shows that the need for further improvements
uninsulated part on the exhaust duct of a generator. is mainly related to
The diesel spread over a large area between the living testing of emergency shutdown systems, emergency
quarters and a generator module. The fire was extinguished power and fire water,
with water canons and hoses during the course of about a
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routines for work permits and job preparation for work
on safety systems,

registration, installation and maintenance of electrical-
equipment for use in areas where there is danger of
explosion,

updating of drawings and documentation after
modifications are made.

thereafter, the pipeline was removed from service
according to plan.

During clean-up operations on the seabed, an anchor
was discovered lying less than three meters from a 16”
condensate pipeline. The anchor, together with 4000-
5000 meters of anchor chain, was estimated to weigh
approximately 21 tonnes. The anchor and the chain

are probably from a tanker that has anchored in the
area. The anchor and chain were removed by the ope-
rator and brought to land, and an attempt was made to
identify the owner.

In connection with an annual inspection, a horned mine
from World War Il was discovered close to a 20”
condensate pipeline. The horned mine does not con-
stitute any immediate danger to the pipeline, but an
attempt will be made to remove the mine at an
appropriate opportunity.

The pressure in the market with regard to availability of

mobile drilling installations means that these units have

been brought to land for regular maintenance and upgrading
to a lesser extent than previously. Furthermore, the ave-
rage age of these installations is steadily increasing, which
creates challenges with regard to maintaining the desired
safety level and functionality.

2.9 DAMAGE TO LOAD-BEARING

STRUCTURES AND PIPELINES Load-bearing structures

The Norwegian Petroleum Directorate receives reports offwo incidents involving major damage to load-bearing
damage to and incidents involving load-bearing structurestructures were reported in 1998:

and pipeline systems. The information is gathered in the A seawater riser loosened and fell down into the steel
CODAM database. In 1998, there were reports of 19  jacket on aninstallation, causing fracturing and format-
incidents related to load-bearing structures and 24 related ion of cracks on one of the jacket's legs. It has been
to pipeline systems. The database now contains data con- determined that the riser came loose as a result of
cerning approximately 3260 incidents related to load-  fatigue.

bearing structures and approximately 2130 related to pipe- Upon inspection of a subsea installation, it was disc-

line systems. overed that the top hatch was out of position and the
valve actuators had suffered damage. It is assumed
that the damage was caused by trawling equipment. A

2.9.1 SUBSEA PIPELINES AND RISERS new hatch has been installed and the damaged parts

The majority of the damage to and incidents involving pipe-
line systems is in the categories of “insignificant” and
“minor”. These are incidents which do not require muchCollision between vessels and installations
repair or follow-up. Incidents in the “major” category Four collisions between vessels and installations were
include, for example, leaks in pipelines and risers, incidentseported to the Norwegian Petroleum Directorate in 1998,
involving buckling of pipelines, as well as external and inter-compared with an average of two per year during the period
nal corrosion, etc., depending on the scope of the damadi987-1997
and the criticality. Two of the incidents were collisions between vessels
In 1998, there were five major incidents and damageand mobile installations, while one collision occurred
related to pipelines and risers: between a vessel and a production ship, and one between a
- A discharge of 20-30 liters occurred from an 18" oil vessel and an installation permanently attached to the sea-
and gas pipeline in the Ekofisk area due to leakage in hed.
coupling on the seabed. The leak occurred as a result The reported incidents led to limited damage to
of temperature changes in the coupling in connectiorinstallations and vessels. The production ship suffered a
with a brief shutdown in operations. minor hull indentation, while the other damage consisted
- In connection with an annual inspection, a minor gasof bent railings and supports, as well as a broken radar mast.
leak was discovered in a flange, which proved to be
caused by loose bolts on the flange. The bolts were
tightened with the aid of divers, and the leak was2.10 DIVING
stopped. During the years from 1993 to 1996, diving activities on
- Formation of a vertical bend was discovered inthe Norwegian continental shelf exhibited a strong decline,
connection with inspection of a 20” oil pipeline in the as the number of man-hours in saturation fell from 165,000
Ekofisk area. This was due to the effects of theto 33,000 during this time period. This trend is partly due
subsidence of the seabed. Damage to the weightintp the operating companies’ increased commitment to the
material on the pipeline was observed. Shortlyuse of remote-controlled intervention, repair and main-
tenance methods, but also to a generally lower level of ac-

have been replaced.
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tivities in areas that involve diving. In 1997, however, thenumber of incidents reported to the Norwegian Petroleum
number of saturation hours tripled, while the figures for Directorate for the years 1985-1998 in connection with
1998 are approximately the same. This unexpectediving activities. The incidents are subdivided into the
development must be assumed to be connected with theategories near-accident and personal injuries. Here, per-
fact that the companies have changed their strategy in thsonal injury is defined as incidents that require medical
area in recent years towards a more direct evaluation of thieeatment, first aid, or that entail absence that extends into
costs of the individual activity. In addition, today’s diving the next 12-hour shift. There have been no fatal accidents
technology and procedures are perceived as a safe intan connection with diving activities in the past ten years.
vention method. For certain types of work assignments and  Figure 2.10.2.a shows that the number of reported
depth areas, this can mean that manned underwat@ccidents entailing personal injury related to saturation
operations are once again preferred over other methods.diving in 1998 has increased compared with 1997, even
With regard to safety and working environment in
connection with manned underwater operations, the newigure 2.10.2.b
trend can give rise to concern. The lack of qualified divingincidents in surface oriented diving
personnel has already led to the Norwegian Petroleun N
Directorate processing more applications for deviations o e
from the regulations in 1998. Viewed in context with the Fasoo
development in the age distribution among diving personnel " oo
and the lack of recruitment, it may prove to be increasingly . 3500
difficult to grant consent to such deviations, as the condition: 2000
for this are that the Directorate, after an overall assessmer |
finds that the diving assignments can nevertheless be carrie
out in a prudent manner.
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During 1998, 193 surface-oriented dives and 710 bell rune ~ —— " e ey

totaling 80,000 man-hours in saturation were carried out

on the Norwegian shelf and in connection with Norwegianthough the activity level has been about the same. Of the

pipelines in foreign sectors. This is approximately the same9 reported personal injuries in connection with saturation

activity level as in 1997. diving, only one was of a serious nature. Of the remaining

The diving operations have been carried out from five28 incidents, 21 concern infections in the form of

different vessels/installations. Diving activities have beeninflammation of the external auditory canal and skin

divided among inspection, maintenance and constructioinfections.

activities on fields where Amoco, Elf, Hydro, Phillips and Two near-accidents were reported in connection with

Statoil are the operators. Diving in connection with saturation diving, both characterized as serious. One of

construction work has constituted a large portion of thethe incidents occurred during an underwater lifting

activity. operation when the diver was struck by a lifting basket that
was being lowered. In the other incident, a partially open
valve in the bottom door of the diving bell led to a

2.10.2 PERSONAL INJURIES IN CONNECTION significant pressure drop in the diving bell.
WITH DIVING For the fifth straight year, there were no reported cases
Figures 2.10.2.a and 2.10.2.b present a summary of thef bends in connection with diving in the petroleum activi-
ties in 1998.

Figure 2.10.2.a

Incidents in saturation diving
2.10.3 EXPERIENCE GAINED FROM

2 SUPERVISION OF THE DIVING
ACTIVITIES
In 1998, the Norwegian Petroleum Directorate has inter
alia directed attention towards the industry’s measures to
ol familiarize divers with work plans, equipment, procedures
100 and experiences, as a part of the preparations for the annual
season and for the respective assignments (“familiari-
o =50 zation”). The Norwegian Petroleum Directorate believes
that these activities can be improved with regard to mak-
“Tem te0  Teer  re e ess 1995 1o oo 1998 ing use of conclusions from experience reports,
T Level of actiity implementation of a familiarization program for

Number of incidents Man-hours in water
60

50 - 200

40+
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individuals and for relief personnel, as well as in purely2.10.5 RESEARCH AND DEVELOPMENT IN THE
general terms in order to include safety-related informa- AREA OF DIVING
tion to a greater degree. In 1998, the Norwegian Petroleum Directorate has
The Directorate also observed deficiencies in thecontinued its participation as a member of the board and
established emergency preparedness and weak points #e project management group in the diving-related research
regards emergency equipment. In connection with executioprogram, OMEGA. This involvement helps ensure that the
of hyperbaric welding, the necessary emergencyDirectorate’s professional and technical staff is kept up to
preparedness and procedures must be established to atate with regard to ongoing research and development ac-
ver situations where the vessel is not able to maintain itsvities in this field.
position, and where it may be necessary to break the InNovember 1998, the annual diving seminar was held
connection with the underwater chamber. as a joint seminar for both open sea diving and diving in
It was revealed that, in the opinion of the Norwegian sheltered waters.
Petroleum Directorate, some of the lifeboats for hyperbaric
evacuation were not fully equipped to fulfill their intended
functions under the companies’ evacuation procedures2.11 ~ TOPICAL SUBJECTS IN 1998
Improvements must inter alia be made in propulsion, towing
and lifting out of the water. The Norwegian Petroleum2.11.1 THE RISK LEVEL ON THE NORWEGIAN
Directorate believes that it is significant that the lifeboat be SHELF
brought under control as soon as possible after beindogether with the operating companies EIf, Norsk Hydro,
launched. On the basis of the results from a project Sintebaga and Statoil, the Norwegian Petroleum Directorate has
has conducted for the Norwegian Petroleum Directoratehad a project conducted to chart the risk level on the Nor-
the Norwegian Oil Industry Association has taken up thiswegian shelf. The company Preventor carried out the work.
challenge. The report that was prepared addresses the risk level
There have been more incidents reported recently thaen the Norwegian shelf in two different time periods. First,
easily could have resulted in serious consequences. THbere is an evaluation of the historical risk level during the
majority of these incidents are connected with lifting acti- period 1988-1997, followed by an estimate for the risk level
vities. Itis important that personnel who participate in lifting in the next decade, i.e. 1999-2008. The risk level in these
operations have the necessary qualifications and have goiteo periods was then compared with regard to development
through the necessary familiarization for the work that is toand possible trends.
be performed. The report addresses risk associated with the following
The Directorate has observed use of emergencyypes of installations, vessels and activities:
equipment that cannot be tested, or where the condition permanently located and mobile production installations
cannot be verified before the operation is commenced. In  mobile drilling installations, including risk associated
these cases, the Norwegian Petroleum Directorate has with movement
stressed the regulatory requirements stating that al  standby, supply and anchor-handling vessels
components that are to be used during normal operations pipelaying and crane vessels
and in emergency situations must be tested in respect of diving activities
function. - helicopter transportation to/from and between instal-
The Directorate has noted unsatisfactory handling of  lations
deviations when plans are made to deviate from procedures pipeline transport of oil and gas
that have been prepared on the basis of recommendations 0il transport from the installations by tanker
from risk analyses. In several cases, procedures have been
set aside or changed without controlled management of thi§his means that the report also deals with certain types of
process, and without the new procedure being subject ttisk and activities that fall outside of the Norwegian Petro-
the necessary risk analysis. The Norwegian Petroleunieum Directorate’s administrative responsibility.
Directorate has sent letters to the relevant operating The risk values that emerge from the report are related
companies and diving contractors asking that measures e
implemented to improve this condition. - risk of death for personnel
- risk of damage to the environment
- risk of material loss.
2.10.4 TRAINING
No saturation divers were trained in Norway in 1998. TheAs it is defined in this context, the risk concept is somewhat
Norwegian Professional Divers’ School and the Nationallimited in relation to the risk concept that is used as a basis
Divers’ School have trained a total of 91 divers in 1998for the administration of safety and the working environ-
who have been issued Class 1 certificates. ment in the petroleum activities. The report does not deal
with risk associated with loss or deterioration of life and
health as a result of work-related diseases, or the risk of
lost time injuries. Nor has financial loss as a result of
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accidents and incidents that have consequences farause the companies have prepared new operational
operational availability and reliability of deliveries been preconditions and have chosen new solutions to handle

included. the previous tasks of the standby vessels.
The main conclusions of the report can be briefly The regulations do not stipulate specific requirements
summarized as follows: regarding the use of standby vessels. The need for the

- Historical data show that there has been a markeg@mergency preparedness functions such vessels are to
improvement in personal safety since the 1980ssafeguard emerges through analyses of the hazardous and
however, the positive trend may be in the process ofccident situations than can arise on the individual
reversing. installations. If these emergency preparedness functions

- During the ten-year period 1988-1997, there were nocan be safeguarded with full efficiency in other ways, a
major accidents that were directly connected with thesolution without standby vessels may be acceptable.
petroleum activities. However, it is important to The efforts of a standby vessel are the “last line of
recognize that a risk of such accidents has neverthelesiefense” in a chain of safety measures. Regulatory
existed during this period. requirements for safety and working environment are built

- The values for personnel risk are significantly higheron the principle that accidents and injuries shall be prevented
for mobile drilling installations than for permanent and at the earliest possible stage in the chain of events. In other
mobile production installations. This particularly words, a company cannot choose solutions with an
applies to the risk of fatalities, which is estimated to beunacceptably high likelihood of accidents and injuries with
nearly five times higher, while the risk for personal reference to the fact that a standby vessel will be available.
injuries in general is approximately 30 per cent higher.  Some companies have referred to the overall experience

- The risk of accidents on standby vessels is nearly temhich shows that the number of cases where standby vessels
times higher than on production installations. have saved lives or other values are few. This factor should

- Helicopter transportation accounts for a significant not be used as an argument to remove the standby vessel.
contribution to the total risk scenario for the petroleumAs long as potential hazard and accident situations exist
activities. which, with a certain likelihood, can give rise to the need

- ltis estimated that the risk of fatalities will increase by for the response of a standby vessel, such vessels must be
about 40 per cent in the next ten-year period. available.

- It is estimated that the risk to the environment will This means that financial considerations alone will not
increase somewhat in the next ten-year period, and thbe an acceptable argument for removing a standby vessel.
report estimates a likelihood of 44 per cent for an oil The vessel is intended to perform a function which, in such
blowout during the course of the next ten-year periodevent, must be taken care of in some other equally

- The risk of material loss in the next ten-year period issatisfactory manner. In those cases where standby vessels
expected to remain more or less constant. have been removed, the Norwegian Petroleum Directorate

has found that this requirement has been fulfilled.

It is important to emphasize that the report presents the

consultant’s view of the risk scenario, with a point of

departure in a pure risk analysis approach. However, th2.11.3 RISKS ASSOCIATED WITH HELICOPTER

Norwegian Petroleum Directorate regards the report as TRANSPORTATION

being extremely interesting and useful in the strategicSeveralincidents in recent years, particularly the helicopter

planning of measures that can contribute as much as possifecident near Norne in 1997 where 12 people lost their lives,

to offset the negative trend outlined in the report. have contributed to putting the spotlight on the risk asso-
ciated with helicopter transportation of personnel in the
petroleum activities.

2.11.2 USE OF STANDBY VESSELS Throughout the years, several proposals have been aired

The demands on rationalization and streamlining in theegarding alternative modes of transportation from land to

petroleum activities have led to the companies increasinghe installations. So far, however, no solutions have been

reevaluation of the need for the vessels that remain near th@oposed that have represented any real alternative to
installations as an emergency preparedness measure agaihsticopter transportation.

hazardous and accident situations. After an initiative from the Norwegian Petroleum
Earlier, it was common practice to have a dedicatedirectorate in 1997, the Norwegian Oil Industry Associa-

vessel at each individual installation. However, in recention took responsibility for preparing draft guidelines for

years, the number of standby vessels has been reducede of helicopters. The project has the following terms of
through one vessel taking care of emergency preparednessference:

for two or more installations that are close together. The  “The project shall chart the significance helicopter tran-

Norwegian Petroleum Directorate has followed this sportation of personnel has on safety and working environ-

development, but does not believe that it has led to aent in the petroleum activities. Based on the results of

weakening of the emergency preparedness, inter alia béhis survey, recommendations and measures will be
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proposed that can make a positive contribution to improvedavork on setting up noise requirements by area, as well as
safety and working environment in connection with charting of noise exposure that could cause hearing loss.
helicopter transportation, including potential limitation of In 1998, the Directorate sent a follow-up letter where the
shuttling and commuting by helicopter.” regulatory requirements were further illuminated, and which
The plan is for the guidelines that are prepared undegave an account of the factors that require an application
this project to be completed during the course of the sprinor non-compliance with the regulations in connection with
of 1999. noise.
A large quantity of information has been received from
the companies in reply to these letters. This has provided
2.11.4 SAFETY MANNING DURING LABOR the Norwegian Petroleum Directorate with a good picture
DISPUTE of the noise conditions on the installations, and how work
There have been several labor disputes also in 1998, ang proceeding on various measures to reduce noise.
many questions and inquiries to the Norwegian Petroleunparticularly in the past two years, there has been a focus on
Directorate regarding safety manning in connection withnoise conditions in the petroleum activities, and the
labor disputes. The Directorate has held a number obirectorate is planning a seminar in the spring of 1999 which
meetings with the parties regarding this topic. Thereforewill include a summary of the feedback from the companies.
the Directorate sent out a letter in May 1998 to clarify what
the regulatory requirements in this area entail, and to prov-
ide advice regarding how the parties should conduc®.11.6 NEW CONCEPT FOR DERRICKS
themselves in connection with labor disputes. In 1998, the Norwegian Petroleum Directorate has devoted
In this letter, the Norwegian Petroleum Directorate considerable attention to the development of a new concept
clarified, among other things, that the regulatory for derricks. The concept introduces an innovation in
requirements entail that the operating company must submitelation to traditional solutions for drilling and well
a program for temporary shutdown and/or plugging of wellsworkovers, which will inter alia entail that the drill string is
for the installations that are affected by a notification of ahandled using hydraulic stays. The new drilling concept
potential strike or lockout, no later than seven days prior tdas been selected for a number of recent projects, both for
the date of the notified strike or lockout. new mobile and permanent installations, as well as for
The operator shall not plan for an emergency shutdownimodification of existing mobile installations.
but for a controlled temporary abandonment of wells in The concept is a positive example of technological
accordance with the master plans outlined in the approvedevelopment, and includes elements that should contribute
drilling program. Within this framework, the operator shall to reducing the risk of undesirable incidents and conditions.
select the plugging/ shutdown program that will safeguardHowever, the Norwegian Petroleum Directorate’s supervis-
the requirement for establishing two barriers and securingon has identified some safety and working environment
the wells and the installation in the quickest possible manneproblems associated with the technical solutions
The Norwegian Petroleum Directorate expects that thesurrounding application of the concept on the individual
methodology that is used for stipulating the size of the sainstallation.
fety manning is the same as for ordinary emergency Specifically, weaknesses have been uncovered with
preparedness planning. It must be possible to handle thegard to location of equipment, protection of personnel
defined hazard and accident situations that can arise usirfgpm wind and the elements, as well as general working
the available manning. Therefore, it is natural to use theonditions in the drilling area. The Norwegian Petroleum
existing emergency preparedness analysis as a basis abitectorate believes that many of these difficulties could
identify which defined hazard and accident situations aréhave been solved in a better way if the transfer of experience
still relevant after the work operations are shut down. Whictbetween projects and the cooperation between the parties
emergency team functions must be handled by the safetyvolved had functioned better.
manning crew follow from the defined hazard and accident  After several meetings with the supplier, drilling con-
situations. tractors and operators, most of the Norwegian Petroleum
Insofar as possible, normal shift arrangements shouldirectorate’s comments have been addressed as regards
determine who will participate in the safety manning. ongoing and future deliveries of such derricks.
Trading offshore periods and permanent shifts should be
avoided in this context.
2.11.7 LIFTING GEAR AND FALLING OBJECTS
During the course of 1998, the Norwegian Petroleum
2.11.5 NOISE AS A HEALTH RISK Directorate has registered a marked increase in the number
In 1996, the Norwegian Petroleum Directorate sent out af incidents and near-misses related to falling objects. In
joint letter to the industry with a more thorough explanationthe opinion of the Directorate, several of these incidents
of central regulatory provisions regarding noise oncould have led to very serious accidents.
installations in the petroleum activities. In this letter, the 44 undesirable events in connection with lifting
Directorate asked for information regarding the companiesbperations were reported in 1998, double the number from
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the previous year. It is reasonable to assume that some 2f11.8 NEW KNOWLEDGE REGARDING FIRE
the increase can be attributed to improved reporting of AND EXPLOSION
near-misses, as a result of the fact that the problem arda connection with a major industry project in the U.K.
has received increased attention in recent years. Howevesrhere three Norwegian oil companies and two Norwegian
the disturbing factor is that the number of incidentsscientific research institutions participated, a number of
involving personal injuries has tripled, as 12 personallarge-scale fire and explosion tests have been carried out.
injuries in 1998 were connected with lifting operations. The project’s first objective was to obtain information reg-
Therefore, the figures may indicate a potential actualarding characteristic qualities of fires and explosions, as
worsening of safety in connection with lifting operations, well as methods to reduce the dangers. The second objective
which, if true, is surprising and difficult to explain, be- was to acquire exact information and data for use in
cause both the industry and the authorities have placedonnection with evaluation and improvement of fire and
significant attention on this problem area. Normally, explosion models. The project was concluded in 1997 and
increased focus on a problem alone will lead to anthe most significant conclusions were published. These
improvement, at least over the short term. It is also thevere, in brief:
Norwegian Petroleum Directorate’s opinion that, in this-  Higher explosion pressure was measured than was
case, the industry has worked seriously and purposefully indicated by the calculation models
on this challenge, seemingly without achieving the desired  Some higher fire temperatures were measured than were
effect. calculated
Therefore, there is clearly a need for additional efforts-  Use of water (sprinklers and deluge) had a favorable
in this area. The Norwegian Petroleum Directorate, toget-  effect on all types of fires and explosion pressure
her with the industry, will examine whether other approaches  The conclusions from the project represent a challenge
can provide a better result. to the operating companies, perhaps particularly in relation
A preliminary review of the incident reports show that to existing installations where the design may prove to have
lifting operations in the drilling area alone account for 19been based on explosion pressures which were too low.
of the 44 incidents, compared with three in the previous  The organization of operating companies on the Bri-
year. Other lifting operations on the installation accounttish shelf (UKOOA) has commenced work on preparing
for 20 incidents, while five of the incidents were related tonew guidelines in this area. In addition to the British
lifting from and to supply vessels. The latter area is theauthorities, Statoil, Norsk Hydro and the Norwegian Petro-
only area that exhibited a decline in relation to 1997. leum Directorate are participating in the management group
With regard to causal factors, these are divided intdor this work. Several subgroups have also been set up
operational errors, defects on cranes and equipment defectacluding representation by Norwegian companies.
Operational errors account for about 40 per cent of the
incidents. There is much to indicate that personnel who
are involved in lifting operations do not always have the2.11.9 AUTHORITIES' COOPERATION ON
necessary understanding and respect for the forces that INJURY STATISTICS
are associated with hanging and moving loads. The effortgh 1998, the Norwegian Petroleum Directorate has
to improve safety during lifting operations should theref- continued its collaboration with the British Health & Sa-
ore largely be aimed at methods for planning and organizingety Executive (HSE) regarding preparation of injury
lifting operations, including ensuring that personnel havestatistics for occupational injuries and work-related diseases.
the necessary know-how. The purpose of the collaboration is for the authorities
The number of incidents that are due to defects orn the two countries to achieve improved mutual insight
cranes or lifting gear also emphasize the importance oihto the data in these areas, chart common problem areas,
the “enterprise of competence” system functioning ascontribute to transfer of experience and possibly implement
intended in the regulations. In 1999, the Norwegian Pemeasures if the conditions allow. The Norwegian Petro-
troleum Directorate will focus its efforts on this function, leum Directorate has also received insight into research that
and will also follow up with a project regarding analysis the HSE has had done within the area of accident analysis.
of data from incidents. This work may be useful in connection with follow-up of
accidents on the Norwegian shelf.
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3. Environmental measures in the petroleum activities

3.1 CONSIDERATION FOR THE lead to health hazards, do not affect general well-being or
ENVIRONMENT harm nature’s capabilities of production and self-renewal.
The Norwegian Petroleum Directorate has noted that The regulations regarding management systems, risk
attention surrounding environmental aspects has increasédhalyses and emergency preparedness have authority in
significantly and that environmental considerations havedoth of the central acts mentioned above, and are
attained a central position in the formulation of petroleum@dministered by the Norwegian Petroleum Directorate
and energy policy. The Directorate’s paramount objectivedogether with the rest of the technology regulations and
and goals more clearly reflect the Norwegian Petroleunthe Working Environment Act. The supervisory
Directorate’s responsibility and tasks regarding the enviresponsibility among the authorities is distributed through
ronment. The consideration for the environment isthe directive for organization of the supervision.
addressed as part of the work to ensure sound manage-
ment of the Norwegian petroleum resources.

The main activities in this work are stipulation of 3.4 SUPERVISION OF THE ACTIVITIES
regulations and other frameworks for the activities, Security against pollution is covered under the safety
preparation of reports and consulting activities for theconcept as it is applied in the shelf activities, and super-
responsible ministries, and supervision of the activitiesvision of environmental measures and environmental ac-
carried out by the operating companies. Other activitiediVities is an integral part of the supervision activities. The
are participation in national and international forums whichNorwegian Petroleum Directorate carries out supervis-
work on environmental issues, information work andion of internal control systems for operators and contrac-

cooperation with other authorities, particularly the Statelors in order to ensure that the activities are planned and
Pollution Control Authority (SFT). implemented in accordance with the authorities’

requirements and goals and acceptance criteria in the
companies. The Norwegian Petroleum Directorate
3.2 MILIGSOK evaluates the overall safety, resource and economic aspects

MILIJZSOK was established in 1995 in order to stimulate©f environmental measures.
a more binding cooperation between the authorities and The comprehensive integrity of the authorities’ super-
the oil and gas industry in order to solve the most impor_vision work is ensured through the Norwegian Petroleum
tant environmental challenges. The MILIJ@SOK report wadPirectorate’s coordinating role in relation to the State
submitted to the Ministry of Petroleum and Energy in Pollution Control Authority in the supervision activities.
December 1996. The report provides a comprehensivérhe common guidelines for the authority, which lie inter
environmental status and description of the environmenta®lia in the Norwegian Petroleum Directorate’s
challenges for Norwegian petroleum activities, a reviewadministration of the supervision system and in the
of technical/economic alternatives and an evaluation ofegulations regarding management systems, risk analysis
the means used in climate and environmental policy. ~ and preparedness, also contribute to this. This area is also
The next phase of MILJ@SOK started in October 1997addressed in more detail in Chapter 2 on safety and
when a Secretariat was established in connection with OLorking environment.
(Norwegian Oil Industry Association), as well as a sepa- [N its supervision of exploration drilling in environ-
rate Council and Cooperation Forum. The Norwegianmentally sensitive areas, the Norwegian Petroleum
Petroleum Directorate participates in both the MILJ@SOKDirectorate has placed particular emphasis on preventive
Council and the Cooperation Forum. In 1998, theMeasures which the operators implement, and work is in
Directorate has participated in several working groupsProgress to look at how the companies’ risk and emergency
established by MILJI@SOK, and places emphasis on googreparedness analyses safeguard the consideration for

cooperation and active participation in the MILJ@SOK environmental sensitivity in the actual planning of drilling
context. operations. In addition, the Norwegian Petroleum

Directorate has followed the operators’ work on stipulating
acceptance criteria for environmental risk, in other words,
3.3 AUTHORITIES AND FRAMEWORKS the risk the operator itself can accept for its activity.
The Norwegian Petroleum Directorate and the State Pol- The Norwegian Petroleum Directorate also carries out
lution Control Authority have authority in the petroleum supervision of the use of equipment which measures fuel
activities under the Petroleum Act and the Pollution Act.consumption and the quantity of gas used for flaring and

The Norwegian Petroleum Directorate also enforces thé&old venting. Collection of the C@ax on the shelf is the
Act concerning COtax. responsibility of the Norwegian Petroleum Directorate,

The petroleum legislation requires that all activities and the Directorate makes an annual evaluation of whether
be carried out in a responsible manner that safeguards tfige tax contributes to reducing G@missions in an
safety of personnel, the environment and financial valuesefficient manner. In 1998, the tax rate has been 89-107

The Pollution Act has the objective of ensuring proper2re per Sthnatural gas burned and cold vented and 89-
environmental quality so that pollution and waste do notl07 @re per liter diesel consumed.
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Figure 3.4.a
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Figure 3.4.b logy which reduces the volume of emissions. Special
CO, - emission sources, 1998 emphasis is placed on measures that limit emissions at
the source.
The Norwegian Petroleum Directorate also prepares
Gas flaring prognoses for emissions of G;@itrogen oxides, methane,
13% CFC and NMVOC. Significant resources have been spent

on implementing new routines for making prognoses for
emissions to the air. The changeover has clearly improved
the quality of the prognoses. The prognoses are an impor-
. tant basis from which to evaluate means so that national
Diesel fuel . . .
exhaust and. |.nternat|onal commitments may be fpllowed up. In
5% addition, there has been a collaboration with the State Pol-
lution Control Authority (SFT) in connection with report-
ing of emissions and discharges. This work has resulted
in SFT issuing common guidelines for reporting
Fuel gas emissions/discharges from the petroleum activities which
eghza};st also cover the NPD'’s reporting needs.
° An analysis of measures for Nemissions in the
sector has been conducted, and will be included as part of
a cross-sector analysis where SFT has the primary
Preliminary figures show that the C@missions from  responsibility. The Norwegian Petroleum Directorate
taxable activities were 8.3 million tonnes in 1998. Thisbelieves it is important to work to influence the industry
constitutes about 85 per cent of the total emissions ofo develop efficient and environmentally friendly solutions
CO, from the petroleum activities as shown in Figure 3.4.athat also provide the best possible economy.
This is a reduction of one per cent compared with 1997.

Figure 3.4.b shows how the emissions are divided by
source. 3.6 DISPOSAL OF INSTALLATIONS

According to the Petroleum Act, the licensees shall submit

a decommissioning plan 2-5 years before the expected
35 THE EXTERNAL ENVIRONMENT termination of the use of an installation or the expiration
When the Norwegian Petroleum Directorate evaluate®f the license. The plan shall contain a proposal for
impact analyses, plans for development and operation ancontinued production or shutdown of production and
applications for consent, the environmental aspects are disposal of the installations.
natural part of and fully integrated with the rest of the = Norwegian authorities have appointed an inter-mini-
Norwegian Petroleum Directorate’s evaluation. Greatstry committee whose task is to develop a national policy
emphasis is placed on the ability to make use of technofor disposition of installations which have been used in
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the petroleum activities. This committee has also contricompensation board for loss of fishery equipment has
buted to the international work under the Oslo and Parigonsidered several cases concerning loss of and damage
Convention (OSPAR). to equipment in this area.

In the summer of 1998, OSPAR adopted a resolution Various chains, wires of various sizes, a ladder, a trawl
regarding disposal of installations in the Convention areadoor and various equipment with a total weight of
The resolution means that the following installations mustapproximately 7 tonnes were removed from the seabed.

be brought to land: The exact position of an old shipwreck was determined,
but the ship was not raised.

1. Subsea installations During this work, a large ship’s anchor with chain was

2. Floating steel installations discovered very close to the Frostpipe pipeline south of

3. Small, permanent steel installations (substructurdhe Oseberg field. After a meeting between the Norwe-

weight < 10000 tonnes) gian Petroleum Directorate and Elf, EIf took care of

4. Upper part of |arge, permanent steel insta”ationsimmediate removal of the 21-tonne anchor and chain.

(deck facilities and substructure down to the upper- ~ The project was carried out by AS Geoconsult, @vre

most part of the piles on installations with a Ervik, using the vessel S/V Geograph.
substructure weight > 10000 tonnes) The management committee for the clean-up campaign

5. Deck facilities on concrete installations consisted of representatives from the Norwegian Petro-
leum Directorate, the Directorate of Fisheries, the Nor-
egian Mapping Authority — Hydrographic Survey, the

Exceptions may be granted if the installations can serv . . 7 .
P Y b€ g ﬁorwegmn Fishermen’s Association and the Norwegian

other uses or if an overall evaluation in the individual cas i Ind A o
shows that there are preponderant reasons for disposal gf ndustry Association.
sea.

An exception from the prohibition on sea disposal is
made for the lowermost part of large, permanent stee?'8 GREENING OF GOVERNMENT -
installations (substructure weight > 10000 tonnes) placed GREENING OF THE NPD .
on site prior to 9 February 1999, and the substructure ofi "€ Norwegian Petroleum Directorate is one of ten

concrete installations. These parts of the installations ma§©vernmental bodies which, over the course of two years,
be evaluated on a case by case basis. shall test measures and systems in order to make operations

The Norwegian Petroleum Directorate is currently 8 environmentally friendly as possible. In addition to
assisting the MPE in formulation of guidelines for €ducing negative environmental impacts, the greening of
cessation plans. Under the direction of the inter-ministryd®vV€rnment project provides the participating organi-
committee, a study program to evaluate disposal of pipeZtions vy|th agood foundatlon for st.reamllnlng operations.
lines is also underway. The plan is to complete the proEMPhasis is placed on implementing the project so that
gram in the year 2000. The Norwegian Petroleumthe work can subsequently be continued in all governmental

Directorate is a key contributor of terms to the Ministry OP€rations. The State Pollution Control Authority is
of Petroleum and Energy in this work. assigned the responsibility for leading the project, while
The Norwegian Petroleum Directorate also contributedn€ Ministry of the Environment and the Ministry of Labor

with assessments related to the decommissioning plar%”d Government Administration together are responsible
for the individual fields. for the project, which started in September.

The project has six commitment areas: energy
consumption, purchasing, construction, transportation,
3.7 CLEAN-UP OF THE SEABED waste management, use of information and communication

In 1998, the Norwegian Petroleum Directorate’s clean-t€chnology (ICT). . _

up of the seabed took place in a 900- square km area on In this project, the Norwegian Petroleum Dlrectorate
the Viking Bank. The area is fishery-intensive, and wasVants to focus on how we can reduce our own environ-
chosen on the basis of recommendations from thénental burdens with the aid of ICT.

fishermen’s organizations and the fishery authorities. The
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4. International cooperation

4.1 COOPERATION WITH NORAD have also been concluded under Norwegian leadership.
In 1998, the Norwegian Petroleum Directorate’s assist-This work is carried out using Norwegian and internatio-
ance work financed by NORAD amounted to approximatelynal consultants in addition to the Norwegian Petroleum
five man-years. The majority of the assistance has beeRirectorate’s own expertise. A special challenge has
directed towards the following cooperating countries: consisted of assisting Mozambique in separating the
Angola, Namibia, South Africa, Mozambique, Eritrea, In- administration functions from the state oil company, ENH,
dia, Vietnam and Nicaragua. The Norwegian Petroleunfind transferring these to DNCH (Directorate and main
Directorate has also continued its cooperation with thecooperation partner), while at the same time assisting ENH
Coordinating Committee for Coastal and Offshore Geo-in continuing its commercial tasks. PETRAD has been
science Programmes in East and Southeast Asia (CCORJsed in connection with transfer of experience to both
One of the Norwegian Petroleum Directorate’s employeesnstitutions.
was stationed as project coordinator at the technical Plans for development of the Pande gas field and build-
secretariat in Bangkok in 1998. up of gas-based iron and steel industry in Maputo
The Norwegian Petroleum Directorate has come a longMozambique) based on ore from South Africa were sub-
way towards meeting NORAD's objective of establishing mitted in December 1997. In 1998, Norwegian experts
long-term cooperation agreements with relevanthave assisted Mozambique in the technical and commercial
institutions in the countries concerned. All main projectsevaluation of these plans. If the project is realized, it will
are governed by such agreements, and work or evaluatiorite one of the largest industrial projects in Africa. A similar
are proceeding for new agreements with Angola and Banbut smaller facility is being planned in Beira. There are
gladesh. The form of institutional cooperation varies inalso plans for gas export to South Africa as a result of the
the different countries. For some of the larger projectspositive results from exploration wells on the Temane field.
attempts are made to contribute actively to the develop- In addition, follow-up of drilling operations, data
ment of the cooperating institution by offering experiencesecurity, planning for storage of seismic data and general
from the entire range of the Norwegian Petroleuminstitutional support have been important activities. Further
Directorate’s sphere of activities, both professionally andresource mapping is an important task for the cooperation
administratively. institutions in Mozambique. A significant number of in-

In addition to personnel from the Norwegian Petro-ternational companies have shown interest in exploration
leum Directorate, extensive use is made of Norwegiarfor oil, particularly in the deep sea areas, and for
suppliers of goods and consultant services in connectiodevelopment of gas resources. Most of the prospective
with implementation of the individual projects. Consul- areas are now covered by licensing.
tants are often selected in competition with international A new 4-year program for institutional support was
companies. Within these types of services, Norwegiargpproved by NORAD in 1997 and all agreements were in
expertise ranks high in an international perspective. place by the end of 1998.

The following is a brief overview of the activities in
the main development assistance countries and nedritrea

projects which are planned: The Norwegian Petroleum Directorate has provided
assistance concerning establishment of framework
Namibia conditions, resource planning, assessment of environ-

The Norwegian Petroleum Directorate has assisted in theental impact, studies of future gas strategy, promotion
formulation of regulations and follow-up of drilling of exploration areas, data storage and seismic surveying.
operations. Namibia has built up a small, but highly The Ministry of Energy and Mineral Resources is the main
qualified petroleum management system. Work is now incooperation partner.
progress to establish a new cooperation project from 1999
in which the Ministry of Mines and Energy (MME) will India
be the cooperation partner. Namibia wishes to separatéhe Norwegian Petroleum Directorate has assisted our
administration tasks from the state oil company,cooperation partner, DGH, with transfer of experience
NAMCOR, so that the company can concentrate onconcerning a large part of the Directorate’s sphere of
commercial tasks. The new project will probably last for responsibility. Storage of large quantities of data, general
three to five years. The further development of frameworkdata management, resource evaluation, development
conditions and the administration system, in addition toplanning and implementation of safety audits are areas of
planning of gas development and further resource mappingocus for the assistance. Several delegations from DGH
will be MME’s main challenges in the years to come.  have visited comparable technical milieus in the Norwe-
gian Petroleum Directorate, and technical personnel from
Mozambique the Norwegian Petroleum Directorate have visited DGH.
The Norwegian Petroleum Directorate has continued itdVlost of the activities planned under the program have now
support in the formulation of legislation, resource, pipe-been completed. A continuation of the program, with
line and safety regulations and model contracts for theeompletion planned in the spring of 1999, is being eva-
petroleum activities. Treaty negotiations with South Africaluated in relation to Norway’s general strategy for
assistance to India.
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Vietham sive institutional cooperation will probably be made in

The Norwegian Petroleum Directorate has continued its999. Work is also underway on plans for potential sup-
assistance concerning development of safety regulationgort to the Southern African Development Community

and training in the area of safety management. The mai(SADC), which has its technical secretariat for the energy
cooperation partner is Petrovietnam (state oil company)sector in Luanda.

SFT is cooperating in the same project.

CCOP 4.2 COOPERATION WITH PETRAD

The Norwegian Petroleum Directorate has providedAs a result of a pilot project carried out by the Norwegian
assistance to the cooperation organization in Eastern arfdetroleum Directorate for NORAD during the period
Southeastern Asia which works on the mapping of petro1989-1993, PETRAD was established as an independent
leum resources in the area and lays plans for exploitatiofoundation by the Norwegian Petroleum Directorate and
of these resources. A geo-professional expert from th&lORAD on 1 January 1994.

Norwegian Petroleum Directorate has worked at CCOP’s  The objective of the foundation is to place Norwegian
secretariat in Bangkok as a consultant. A number ofxpertise and competence in the fields of management and
professional seminars have been organized in the area fadministration of petroleum resources at the disposal of
members of the organization, inter alia with the assistancenanagers from the authorities and national oil companies
of PETRAD. Assistance has also been provided in the fornin Africa, Asia, Latin America, Oceania and Russia/ CIS
of software and training in the use of modern analysigCommonwealth of Independent States). This is accom-

methods. plished by adapting seminars according to inquiry and need
by the authorities in the above-mentioned regions, in
Nicaragua addition to the organizing of two eight-week courses each

The Norwegian Petroleum Directorate has providedyear, “Petroleum Policy and Management” and “Manage-
assistance concerning promotion, mapping of the resourcaent of Petroleum Operations”. All PETRAD activities

potential and securing of data. Seminars have also beeare aimed at senior and middle management personnel.

organized in the country in cooperation with PETRAD.  The activities are carried out through PETRAD engaging
INE is the main cooperation partner (office under thepeople who have a high level of competence in the petro-
Ministry of Energy). The Petroleum Act has now beenleum activities. Up to now, PETRAD has made use of more
approved and licensing of exploration areas will be thethan 300 experts from around fifty companies, institutions

main challenge for INE in the years to come. and authorities as lecturers and resource people in its
courses and seminars. The eight-week courses in Stavan-
South Africa ger integrate the overall Norwegian experience and

For quite some time, the Norwegian Petroleum Directoratexpertise within petroleum administration and manage-
has assisted NORAD and the Department of Mineralment. PETRAD also provides its course participants with
Resources and Energy (DME) in connection withcomprehensive insight into the Norwegian petroleum
identification of assistance needs in the petroleum sectdndustry and Norwegian culture through excursions and
and formulation of project applications. Organization of social events.

upstream oil and gas activities, establishment of framework With the Norwegian Petroleum Directorate and NO-
conditions for marketing of natural gas in South Africa, RAD as founders, PETRAD is viewed as a neutral repre-
organization of sales of petroleum, organization of statesentative and conveyer of knowledge from the Norwegian
ownership interests in the petroleum sector and trainingoublic authorities. The response shows that PETRAD has
are important areas for potential future Norwegianhad a significant effect as a “door opener” and a creator of
assistance. Final approval of the project was received ioontacts in many countries.

the autumn of 1998, and activities will be in full swing in The location of PETRAD in the Norwegian Petroleum
the spring of 1999 with EDRC at the University of Cape Directorate means that the Directorate has a close and
Town as the executing institution on behalf of DME. The profitable cooperation with the foundation. The Norwe-
Norwegian Petroleum Directorate will assist EDRC in thegian Petroleum Directorate participates with lecturers and
work, which will also include the use of Norwegian resource personnel both at courses and seminars in Nor-

researchers and consultants. way and abroad.
In 1998, the Norwegian Petroleum Directorate
Angola contributed to the implementation of PETRAD’s two annual

Angolans have received training in the Norwegian Petro-8-week courses, “Management of Petroleum Development
leum Directorate, and Angola has also received support iand Operations” and “Petroleum Policy and Management”,
connection with its work on statutes and regulations. Plankeld in the Norwegian Petroleum Directorate’s offices,
for further cooperation have been prepared and presentdtis time with 44 participants from 31 nations.

to NORAD. A decision concerning possible more exten-

98 NPD Annual Report 1998



International cooperation

The Norwegian Petroleum Directorate has also contributethe Danish shelf, the Danish Energy Agency (Energi-
to the accomplishment of the following seminars in 1998:styrelsen) has a similar responsibility.

. Seminar on Petroleum Licensing, Nar'yan Mar, The objective of the meetings is primarily to exchange
Russia opinions and experience from the respective activities. The
. Seminar on Petroleum Licensing, Arkhangelsk, U.K. activities are a few years ahead of us. It has there-
Russia fore been very useful to draw on their experiences with
. Seminar on Latvian Upstream Petroleum Resourceegard to improved oil recovery, development of small
Management, Riga, Latvia fields and unitization. The Danes have particular problems
. Seminar on Petroleum Policy and Management, related to chalk fields. It has therefore been valuable to
Manilla, the Philippines acquire first hand information on their experiences. Data
. Seminar on Petroleum Management and management and the environment are other areas where it
Promotion, Kathmandu, Nepal has been very useful to exchange experience. Close
. Seminar on Advanced Reservoir Management,  cooperation is envisaged also in these areas.
Hanoi, Vietham During 1998, one meeting was held with the Danish
. Training Programme for Socar and Azerigaz authorities and one with the British authorities. Lastyear’s
(Azerbaijan), Stavanger meeting with the Danes took place in Copenhagen on 12-
. Unitization Workshop for PetroVietnam, 13 August. The main topic was mutual information and
Stavanger exchange of viewpoints related to exploration and
. Seminar on Lithuanian Upstream Petroleum development. Problems connected with border fields
Resource Management, Vilnius, Lithuania were discussed, and briefings were given regarding the

respective research cooperation. Thoughts and ideas were
This activity contributes to professional exposure toalso exchanged as regards international cooperation. More
and understanding of different cultures while, at the sameoordination is expected in this respect.
time, it increases the total expertise for those employees The 1998 meeting with the British authorities was held
of the Directorate who are involved. in Stavanger on 4-5 November. The general theme this
The Norwegian Petroleum Directorate is also involvedtime was exploration, development and production, as well
in connection with PETRAD’s commitment in relation to as environmental factors. The British authorities talked
Russia. This commitment is mainly coordinated under theabout their experiences, while we contributed with an
Norwegian-Russian Forum for Energy and Environment,account of the conditions on the Norwegian shelf. The
which is led by the Ministry of Petroleum and Energy. impact of low oil prices on future activities was also
Under the forum, several working and expert groups haveliscussed.
been established which are administrated by PETRAD with
participation from Russia and Norway. The DirectorateAnnual meetings with other countries’ authorities -
participates in all of these expert groups. The work is ofterexploration phase
carried out in the form of work seminars. Since 1983, annual meetings on technical issues have taken
place between the Norwegian Petroleum Directorate and
state administration units in other Northern and Western
4.3 INTERNATIONAL COOPERATION European countries with responsibility for exploration for
WITHIN RESOURCE MANAGEMENT oil and gas.
In the beginning, England, Ireland, Denmark, Germany,
Annual meetings with Danish and British authorities ~ the Netherlands and Norway took part in these meetings.
As an oil and gas province, the North Sea is basicallysubsequently, France, the Isle of Man and the Faeroe Is-
divided between the U.K., Norway and Denmark. Evenlands have joined.
though the individual fields are quite different, there are  The responsibility for hosting the meetings is on a
many similarities among the fields in the North Sea arearotation basis among the various countries. Norway has
The petroleum resource management problemdwosted these meetings twice previously. Ireland hosted
encountered by government agencies in the three countriéee event in 1998.
are therefore similar in many ways. The main issues of discussion at the meetings are geo-
Consequently, for many years the Norwegian Petroiechnical, exploration technology and data management
leum Directorate has carried out regular meetings withssues, as well as challenges faced by the various countries
British and Danish resource management authorities whén their efforts towards efficient discovery of new oil and
share basically the same responsibilities for their sectorgas resources.
as the Norwegian Petroleum Directorate does for the Nor- The combined expertise and experience at these
wegian shelf. For the U.K. shelf, it is the technical sectionmeetings is substantial, and the access to information is
of the Oil and Gas Division in DTI (Department of Trade important for each individual participating country with a
and Industry) which is responsible for the resource aspestiew towards developing optimal exploration strategies.
of exploration, development and operation activities. For
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Annual meetings with other countries’ authorities - 4.4 COOPERATION WITHIN

fiscal metering MANAGEMENT OF SAFETY AND
In those countries where Norwegian petroleum is landed, WORKING ENVIRONMENT

the authorities’ responsibility and roles are stipulated in

treaties and cooperation agreements. There is extensive

cooperation on the part of the authorities in order t04.4.1 RUN ARC - COMPREHENSIVE SAFETY

safeguard the individual country’s requirements for fiscal AND ENVIRONMENT REGIME EFOR OIL
metering. Animportant forum in this cooperation is annual AND GAS ACTIVITIES ON THE RUSSIAN
meetings in which status and future activities in the area CONTINENTAL SHELF

of metering technology are reviewed. The Norwegiansince the autumn of 1997, the Norwegian Petroleum
Petroleum Directorate has previously established copjrectorate has participated in a tripartite cooperation
operation agreements with German and Belgian authoripetween Russian, American and Norwegian (RUN)
ties. In 1998, agreements were also entered into with thguthorities to investigate the possibility of developing a
British and French authorities. comprehensive safety and environment regime for the oil

In 1998, work was commenced on separate agreemengid gas activities on the part of the Russian continental
for each individual transportation system into the U.K. Theshelf which lies in the Arctic (ARC).

Norwegian Petroleum Directorate has taken the initiative The Ministry of Natural Resources leads the project

in 1998 to make the necessary adjustments to existing,ork on the Russian side. The Ministry cooperates closely
agreements in light of the renegotiated Frigg Treaty.  with other authorities in Russia which are responsible for
different aspects of regulation of the oil and gas activities
International research cooperation regarding impro- jn the country. The USA is represented by the Minerals
ved oil recovery Management Service (MMS), the technical authority on
Since 1979, Norway has participated in internationalsafety and the environment for inter alia offshore oil and
research cooperation under the direction of the Internagas activities. Based on the experiences from the previous
tional Energy Agency (IEA) regarding improved oil “Boris” project, the Norwegian authorities have asked the
recovery using advanced methods. Nine countries currentlyorwegian Petroleum Directorate to take responsibility
participate, and the cooperation largely consists of gor the Norwegian cooperation. The Ministry of Foreign
commitment for a certain scope of research in specificaffairs finances the Norwegian part of the project.
areas and the exchange of the results. For the period 1986- The plan is to implement the project in three phases:
1995, the Norwegian aspect of this cooperation has beepreliminary study, development and implementation.
taken care of through the state research programs SPOR The first phase of the project, the preliminary study,
and RUTH, which have been led by the Norwegian Petrowas carried out from September 1997 to December 1998.
leum Directorate. From 1996, the cooperation projectsrhis phase examined the current situation in Russia in the
have been financed through the RESERVE program of thgreas of safety and environmental legislation, responsibility
Research Council of Norway. of the authorities, safety management, emergency
Since 1986, the Norwegian Petroleum Directorate hagreparedness, environmental monitoring, etc. The results
represented Norway in the international managemenpf this study are described in a report which also presents

committee for this IEA cooperation. a number of proposals for what the Russian participants in
o the preliminary study believe must be done in order to
Lecture activities develop a new safety and environment regime in Russia.

Also in 1998, the Norwegian Petroleum Directorate’s |t emerges from the report that the situation is complex
staff members have been involved as lecturers in a NUNMpr those who have a need to proceed through the Russian
ber of international conferences, WOkahOpS and the ”kesystem, both as regards reguiations and the powers of the
in issues relating to resources. These activities are in dQ/arious authorities. On the one hand, the reguiations and
mand and they are regarded as being very important in okhe government system are characterized by overlapping
der to contribute to a mutual exchange of information andequirements and authorizations, while, on the other hand,
experience. The Norwegian shelf receives internationajhere are areas without clear requirements or defined
focus with regard to exploration efficiency, developmentaythority.

SOlUtionS, resource eXplOitation and use of new techno- Among the measures Suggested isa rewriting of anum-
logy. Openness regarding both the overall resource sceyer of laws and regulations, as well as examining the
nario and solutions chosen on SpeCifiC fields has prOVide%ossibiiity of estabiishing one body that shall be respon-
a basis for stimulation of technology and promisingsible for regulation of safety and environment in the pe-
cooperative relations between participants on the shelfyroleum activities on the Russian continental shelf.

There is still considerable interest on the part of other The report has been sent out for consultation to various
countries as regards gaining insight into Norwegianparties in Russia, such as local and regional authorities
resource management and the authorities’ active instigatgind both national and international oil and gas companies.
role in this context. A conference is planned for the spring of 1999 to
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evaluate the results of the preliminary study and to look at National Association of Corrosion Engineers
the possibility of starting the next phase of the project, (NACE), USA, participation in the annual conference
which is the development phase. on corrosion and surface treatment,

If the project is to succeed, it is crucial that it receives- CENELEC, cooperation on electrical engineering
the necessary financial and technical resources available standardization in Europe through the Norwegian

in Russia, and that the relevant political authorities sup- Electrotechnical Committee (NEK).

port and place demands on the implementation of the  Bilateral cooperation between the Norwegian Petro-
project. These factors will be illuminated at the conference, leum Directorate and similar supervision authorities
which may also lay the foundation for a plan for the in Denmark, the Netherlands and the United King-
development and implementation phase. dom.

NSOAF - North Sea Offshore Authorities Forum

4.4.2 INTERNATIONAL COOPERATION In the field of safety management, the Norwegian Petro-

AGENCIES leum Directorate participates in the North Sea Offshore

The Norwegian Petroleum Directorate cooperatesAuthorities Forum (NSOAF), where representatives from

extensively with international technical institutions and all the North Sea countries’ governmental authorities in

government agencies, either directly or indirectly throughcharge of supervision of offshore petroleum activities take
Norwegian government agencies. The purpose of thiart.

cooperation is to: The goal of the forum is to ensure continuous

- contribute to ensuring that safety and the workingimprovement in safety and working environment for

environment in the petroleum activities at least meetpersonnel who participate in petroleum activities in the

accepted international standards, North Sea and for society at large.
- ensure access to relevant information for competence The members of NSOAF meet annually. Two indepen-
building and regulatory development, dent working groups have been appointed, which meet

- contribute insight and experience in an internationalbiannually. The Norwegian Petroleum Directorate is
context in order to promote positive development inrepresented in these groups.
safety and working environment. One of the groups is to consider whether an NSOAF
plan should be established with the aim of mutual
In general, the cooperation has consisted of participatiomcceptance of methods for documenting compliance with
in international governmental cooperation in Europe anchational regulatory requirements, such as the “Safety Case”,
in United Nations agencies, but also more directwhich is specific to the individual mobile installation. This
cooperation with the various types of international andgroup is chaired by a Norwegian.
regional professional institutions. The most important  |n 1997, this working group appointed an audit group

partners in 1998 have been: that was to conduct a joint audit of a mobile drilling
- NSOAF - North Sea Offshore Authorities Forum, installation. The drilling contractor Noble Drilling was
- IRF - International Regulators’ Forum chosen as the subject of the audit, which was conducted in

- the EU Commission, in cooperation with the Mini- 1998 for one of the company’s mobile drilling instal-
stry of Local Government and Regional Develop- lations. The working group regards the audit as a useful
ment, on safety and the working environment, contribution in the ongoing work, and the initiative also

- the United Nations’ organizations IMO and ILO re- appears to have been well received by the contracting com-
garding safety at sea and the working environmentpany. A similar audit directed at a different contractor is
respectively, planned in 1999.

- the United Nations’ organization UNEP IE regard-  The other group, which has a Danish chairman, will seek
ing environmental measures in offshore petroleumto harmonize the requirements for safety training in the
activities various North Sea countries.

- European Diving Technology Committee (EDTC) and
the Association of Offshore Diving (AODC) regard- |RF - International Regulators Forum
ing diving safety, The International Regulators Forum (IRF) was established

- Centre for Marine & Petroleum Technology in 1994 by a group of authorities who wanted to promote
(CMPT), United Kingdom, regarding inspection and a common understanding of issues related to safety, health

maintenance of installations, and the environment.

- The Welding Institute (TWI), United Kingdom, re- The forum provides for exchange of ideas and opinions
garding research and development of materials andegarding methods and principles applied to efficient
welding, exercise of the supervision of safety and working envi-

- American Petroleum Institute (API), participation in ronment, and exchanges facts regarding the supervision
annual conference on technical petroleum topics andctivities and informs one another regarding topical
standardization, technical issues, regulatory developments, etc.
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International cooperation

Within the possibilities and limitations stipulated conference discussed common recognition of instruction/
through national frameworks for the activities, this will training certificates. SHCMOEI considered the final re-
contribute to promoting a common understanding amongport from the conference in December 1998, and
the members with regard to issues such as: the role of threoncluded that the Committee on Borehole Operations
supervision authorities, use of means in the supervisiorshall monitor the progress of this important harmonization
supervision methods, competence development, thevork.
relationship between the authorities and industry, etc. The Committee on Borehole Operations is also

The following participate in the cooperation in addition continuing its work regarding personal injury statistics for
to Norway: Australia, the Netherlands, Newfoundland,the offshore petroleum activities. Special attention is
Nova Scotia, the UK and the USA. being given to lifting operations between vessels and per-

In 1998, IRF has worked particularly on developing a manent/mobile installations in this work.
basic model for verification of floating production
installations, and technical issues related to exploration
for and production of petroleum at great sea depths. UNEP - United Nations Environment Programme

In 1998, the Norwegian Petroleum Directorate became
The EU Commission involved as a contributor in a forum for environmental
Since 1982, Norway, represented by the Norwegian Peissues in offshore petroleum activities under the direction
troleum Directorate, has held observer status in the EWf the United Nations’ organization, UNEP. The forum is
proceedings on safety and the working environment in off-an interactive, Internet-based information system with free
shore petroleum activities. access. The system contains information regarding pol-

This work comes under the EU’s “Safety and Healthlution sources, effects of pollution, as well as informa-
Commission for the Mining and Other Extractive Indus- tion regarding management, technology, legislation, trai-
tries” (SHCMOEI), and the work is carried out by a working ning programs, etc.
group called the Committee on Borehole Operations. Other contributors include the Dutch authorities, the

In connection with the work on harmonization of the oil industry through the E&P Forum, Brazil's Petrobras,
requirements for safety training within the North Seathe World Wildlife Fund and UNCTAD. The forum’s web
countries, a working conference was organized in 199Aaddress is:
under the direction of the EU in Luxembourg. The www.natural-resources.gfoffshore.
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5. Projects

51 PROJECTS WITHIN RESOURCE from the thin oil zones on the field. The intention is for
MANAGEMENT the Norwegian Petroleum Directorate to award the IOR
prize annually as long as there are worthy candidates.
5.1.1 INDUSTRY COOPERATION
FUN

FORCE FUN (Forum for Forecasting andUncertainty
FORCE (“Forum for Reservoir Characterization and EVvaluation Related to Petroleum Productjors a
Reservoir Engineering”js a cooperation forum on cooperative forum relating to problems within the areas
problems related to improved oil recovery. FORCE starte®f preparing prognoses and uncertainty evaluations for
in 1995 and, as of this year, was continued until the end ofuture oil and gas production. FUN was started in May
2001. The forum includes 20 oil companies, the Research997 and has 18 oil companies and the Norwegian Petro-
Council of Norway and the Norwegian Petroleum leum Directorate as members. The Ministry of Petro-
Directorate as members. All members are represente@um and Energy and OLF (Norwegian Oil Industry Asso-
on the board, where Statoil holds the chairmanship. Théiation) are observers in the forum. The forum is
secretariat is located in the Norwegian Petroleumorganized with a board consisting of representatives from
Directorate. all of the members. The Norwegian Petroleum Directorate

The main goal of FORCE is to contribute to increasingnow holds the office of chairman, and the Norwegian Pe-
oil recovery on the Norwegian continental shelf. Thetroleum Directorate is also responsible for the secretariat.
potential for improved oil recovery is large and, to some ~ The main objective of FUN is to develop better practice
extent, time-critical. FORCE provides the companies withand methods with regard to estimating hydrocarbon
a forum in which to discuss important issues with eachf€sources, forecasting future production with associated
other, with the authorities and with representatives fronfmissions and discharges, uncertainty evaluations and
the research and supplier industries. In their respectivel€cision processes. Two working groups have been set
organizations, the FORCE members have broad expertigéP- Working group 1 is to focus on improved information
and experience which provide a unique opportunity forand reporting routines among the companies and between
solving problems together, or initiating cooperation the companies and the authorities. Working group 1 shall
projects with external suppliers. The participants in FORCEISO be the forum for changes in connection with report-
discuss and initiate research, development andng for the national budget. Working group 2 is responsible
demonstration of methods and tools which can contributdnter alia for initiating and being a program committee for
to future improved oil recovery. For assistance in the workvorkshops and seminars for managers and technical
on putting key issues on the agenda and orgamzin@ersonnel. In addition, projects will be initiated through
seminars/meetings, the board of FORCE has establishe@is working group. _
technical committees in central topics such as reservoir In 1998, one management seminar and three workshops
mode”ng’ advanced wells and recovery processes. were Organlzed. - The tltle- of the seminar held on 8 No-

In all, FORCE has contributed to the commencement€mber was “Decision making under uncertainty - why does
of 25 projects at a cost of approximately NOK 50 mil- the unexpected always happen - can we handle it?". Nearly
lion. Eighteen of these projects were in progress at thd00 participants attended from most of the oil companies
end of 1998. on the Norwegian shelf, as well as participants from

FORCE organized the following seminars/workshopsu”iVefSitieS and research institutions. The program
in 1998: “Modeling and evaluation of horizontal and mul- included presentations which covered a wide range within
tilateral wells”, “Conditioning of reservoir models to the field of decision-making under uncertainty. The
dynamic data”, “Intelligent wells” and “How to make presentations from the seminar may be found on the FUN
reservoir models also consistent with seismic data?” Thaveb-site athttp://www.integra.no/FUN/.
meetings in FORCE have been of high professional quality, ~The following workshops were organized in 1998:

and have contributed to improved understanding of topicat Forecasting energy balances and energy related
issues for which the research community and the supplier emissions - 30 January

industry are challenged to find solutions. All of the FORCE* Integrated uncertainty analysis - 11-12 March
events have been very well attended. . National budget reporting - 29 April

FORCE organized a seminar with broad participation

from the authorities and from the industry in order to In addition, FUN has worked on eStabliShing abest praCtice
summarize the first FORCE period (1995-1998) and toProject. A decision on the project will be made at the
mark the fact that the cooperation will continue for anotherPeginning of 1999. The goal of the project is to develop
three years. At this seminar, the Norwegian Petroleun®nd describe best practice and methods for estimating
Directorate awarded an IOR prize for the first time. Thehydrocarbon resources and associated emissions to air,
prize was awarded to Troll Oil at Norsk Hydro for their forecasting, uncertainty analysis and best practice in or-
courage and innovation in connection with oil productionder to make decisions.
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FIND The project “Basin Analysis and Applied Thermo-
FIND was established in 1996 as a cooperation forum fochronology on the Mid-Norwegian Shelf” (BAT) consists
the exploration phase. Twenty-one oil companies as welbf members from ten oil companies, the Norwegian Pe-
as the Norwegian Petroleum Directorate are memberdroleum Directorate, the Geological Survey of Norway
Norsk Chevron A/S, a new member, joined in 1998. All (NGU) and the universities in Oslo and Bergen.
of the members are represented on the board, and Saga is The project will implement isotope-based dating of
the chairman. The secretariat is located in the Norwegiafaults, sediments and rocks for analysis of origin, dia-
Petroleum Directorate. genesis and uplift history for the Mid-Norwegian shelf.
The main objective of FIND is to focus on cooperation Samples have been collected on Greenland based on land
with regard to planning and implementation of projectsin Norway, as well as from exploration wells and shallow
with significance for future exploration on the Norwegian drilling. Construction of a database is in progress.
shelf. So far, four projects have been started. After an Equipment for the 40 Ar/39Ar laboratory at NGU has
evaluation of a pilot project conducted in 1997, a decisiorbeen ordered, and most of the build-up will take place in
was made to proceed with software development. Thd999.
intention is to develop and integrate Petrobank software
which can carry out rotation/matching of the seismic dataDISKOS
in addition to the developed modules with selection ofThe DISKOS project started as a collaboration between
cubes/random lines and downloading to the interpretatiorfsaga Petroleum, Norsk Hydro, Statoil and the Norwegian
station. It is anticipated that the planned software will bePetroleum Directorate in 1993 for development and
completed during 1999. Fourteen companies and theperation of a common database for technical petroleum
Norwegian Petroleum Directorate, which is also thedata. The project now includes a total of 17 oil companies
project manager, participate in the project. as well as the Norwegian Petroleum Directorate. The da-
The “Evaluation of Well Results” project has consistedtabase includes most of the processed 2D and 3D seismic
of reporting prognoses for drilling and results from drill- from the Norwegian shelf.
ing all of the 195 exploration wells which were drilled Access to the data is governed by the rules and
during the period from 1990 to 1997. The result from theagreements for usage rights which the parties have ente-
project confirms that the oil companies over-estimate theed into, or which are stipulated in the Petroleum Act. A
resources prior to drilling and underestimate the likelihoodcomprehensive access rights system in the database
of making a discovery, particularly for high-risk prospects. prevents unauthorized access to confidential data.
For about 60 per cent of the discoveries, the proven The database also contains quality-controlled data from
resources in place are smaller than the minimum valuexploration wells. The Norwegian Petroleum Directorate
prior to drilling. Statistical analyses show that the rockdelivers weekly quality-controlled administrative data to
volume is the parameter that explains the majority (70 pethe database. This data describes production licenses,
cent) of the difference between prognoses of hydrocarblocks, fields, seismic navigation, well locations, pipe-
bon volume prior to drilling and the result after drilling. lines, etc. The database now contains more than 18
Statistical analyses of the likelihood of discoveries andterabytes of data. Use of the DISKOS system has exhibited
the reasons for dry wells show that there is relatively gooa hefty increase during the past year, both as regards the
correspondence between the total, average likelihood aiumber of users logged on and the amount of data
discovery, 23 per cent, and the actual rate of discovery, 2downloaded from the database for further processing.
per cent, when discoveries in Resource Class 6 The data base and the network which the DISKOS
(“development not very likely”) are excluded. When the members are connected to are operated by PetroData
technical discoveries are also included, the discovery ratd/S. PGS Data Management has now assumed
is 36 per cent. The board of FIND has decided that dateesponsibility for the software development, taking over
from new exploration wells shall be reported to the Nor-from IBM E&P Solutions. New versions of the software
wegian Petroleum Directorate on an annual basis. which handle new types of data were launched in 1998,
The project “The Effects of Drilling Mud Components and will be further developed in 1999.
on the Quality of Geological Data” consists of five parts: A new business plan for the DISKOS project was
(i) coring, geology and non-organic geochemistry, (ii) coreintroduced in 1998. The intention was to achieve a more
analyses, (iii) organic geochemistry, (iv) PVT analyses,market-oriented operation of DISKOS. In light of this, a
(v) well logging. The work on these topics is mainly carried completely new contract structure was established between
out by consultants. Collection of data is largely completethe various partners.
while interpretation and reporting are in full swing. So  The collaboration in the DISKOS group is headed by
far, some interesting results have emerged, inter alia duhe Norwegian Petroleum Directorate. The costs of
ring coring and testing of washing methods for conta-development and operation will be divided among the users
minated well material. The final report for the project asof the system.
a whole is expected at the end of March 1999 and a
workshop is planned for May in which the results will be
presented to the project participants.
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SAMBA The plan is to expand this in 1999 with modules for
In recent years, the Norwegian Petroleum Directorate haprospects in connection with exploration activity and for
been in the forefront with regard to the use of databasegrofiles for oil/gas sales, costs, investments and income.
and analysis tools. This has provided great advantages in SAMBA was a central tool for the Norwegian Petro-
connection with production of reports and analyses, andeum Directorate in connection with the autumn’s natio-
in the delivery of final reports with a high level of quality nal budget reporting to the Ministry of Petroleum and
to our customers. The SAMBA project has been estaEnergy. The entire resource accounting is now found in
blished in order for the Norwegian Petroleum Directoratethe database. Provisions have been made which mean that
to maintain good, quality-controlled databases based othe data is easily accessible both for the ordinary end user
modern IT technology. in the Norwegian Petroleum Directorate and for an

In this project, particular emphasis is placed onadvanced user who wants to go into the database in more
systematizing and integrating information which providesdetail on his/her own in order to analyze the data.
the Norwegian Petroleum Directorate with a better
overview of the activities on the shelf. The SAMBA data5.1.2 OTHER PROJECTS
base will contain information regarding production
licenses, companies linked to the Norwegian Shelf,THE NORWEGIAN PETROLEUM DIRECTORATE’S
unitizations, resource estimates for discoveries and fieldlGEOPHYSICAL AND GEOLOGICAL SURVEYS IN
historical and forecasted oil and gas production, costs1998
investments and income.

The project also emphasizes use of standards found iGeophysical surveys
the market. POSC's (Petrotechnical Open Software Coastal areas -The Norwegian Petroleum Directorate
Cooperation) Epicentre database is used in the data motlas completed processing of 900 km 2D seismic that was
eling. collected during 1997 along the coast of the Mgre and

SAMBA was started as a pilot project in 1996, and theTrgndelag counties. Also, the detailed multi-beam echo
first system modules were put into use by the Norwegiarsoundings collected during this geophysical mission have
Petroleum Directorate in 1997. As of 1 January 1999been processed.
the system consists of the following modules: company, The northern Barents Sea 2561 line kilometers of
production license, agreement-based areas (units), fieldsegional seabed seismic (OBS) were collected, divided
discoveries, deposits, resource estimates. among ten lines in the northern Barents Sea (Figure 5.1.2).
The Institute of Solid Earth Physics (University of Ber-
gen) was the operator for this collection of data.

The Norwegian Petroleum Directorate has completed
processing of 283 km of seismic reflection data that was
collected in 1997 on Nordflaket, to the northwest of
Bjgrngya.

Figure 5.1.2

Shallow stratigraphic boreholes and

regional ocean bottom seismic (OBS)
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Six shallow stratigraphic boreholes were drilled in the
northern Barents Sea (Figure 5.1.2). In spite of very bad
ice conditions, a total of 633 meters of core material were
collected from the six drilling locations. The purpose of
these shallow stratigraphic drillings is to supplement
seismic mapping with geological information in the form
of core samples of firm rocks under the uncompacted
Quaternary material. The cores include rocks from the
Triassic, Jurassic and Cretaceous Ages. IKU Petroleums-
forskning was the operator for the collection.
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i 760 5.2  PROJECTS IN THE AREAS OF SAFETY

AND WORKING ENVIRONMENT

Basis study - maintenance management

e  Shallow stratigraphic boreholes In the autumn of 1996, the Norwegian Petroleum

"""""" A s I el Directorate started a project to develop a method for

747 et 2 240 systematic and comprehensive evaluation of the com-
10° 20° panies’ own maintenance systems. Through this project,

the Directorate wants to contribute to a general enhance-
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ment of the quality of the operating companies’ systemsonsequences for nutrition, living conditions, social life
for managing safety-related maintenance, and to providand lifestyle. The project aims at surveying the frequency
the companies with greater predictability with regard toof cancer among former and current employees in the ac-
the Norwegian Petroleum Directorate’s expectations andivities, and to examine whether a potential excess frequ-
requirements in this area. ency may be related to the working environment and/or
The method has been developed in cooperation witlsocial conditions.
the nuclear power and aviation industries, and has been During the course of 1998, work has continued on
tested over the course of four years in a series of piloidentification of groups that will be followed over a lengthy
projects where several operating companies hav@eriod of time, in other words, those who have worked on
participated. Experience gained from the pilot projectsthe Norwegian shelf since the activities started and up to
has provided valuable information for further developmentthe present time. A questionnaire that will be used to chart
of a management model for safety-related maintenancehe workers’ exposure to potential carcinogens has been
and for the Norwegian Petroleum Directorate’s work onsent to everyone included in the survey, and processing of
developing guidelines, which were published in 1998. the responses has begun. The group that will be examined
The basis study has also had a noticeable synergy effeutill be followed for many years in the future with regard
in the industry in that several companies have used th& the development of cancer, and it will probably take
method on their own initiative in their improvement many years before any conclusion can be drawn as to
measures. whether work on the shelf entails increased cancer risk.
The Norwegian Petroleum Directorate concluded its
Risk profile - consequences of organizational change direct involvement in the project in 1998, however, the
processes work will continue under the Cancer Registry.
The Norwegian Petroleum Directorate employed the work
of consultants with a view towards examining whether theChemical exposure - “the Trondheim Project”
organizational change processes that have been impldhe Norwegian Petroleum Directorate has participated in
mented in the petroleum activities in recent years carthe project group for the project entitled “Exposure to
change the risk scenario, in other words, the relationshigpoxy and polyurethane products and the scope of skin
between the various contributions to the total risk. Theand respiratory diseases in connection with surface
study has included an evaluation of the significance of botlreatment” (often commonly referred to as “the Trond-
organizational and technological changes, as well avieim Project”), being carried out by the Department of
changes related to the introduction of new informationOccupational Medicine at the Regional Hospital in Trond-

and communication technology. heim.
The background for the study is inter alia to obtain
Method for investigation of incidents knowledge regarding exposure factors for personnel in

The Norwegian Petroleum Directorate employed the workconnection with the application of various paint products.
of consultants with a view towards clarifying how human, This is important in order to conduct risk analysis of
technical and organization factors, as well as the interplaglangers to health in connection with the various paint
between these factors, contribute to the occurrence géroducts, as well as to evaluate the effect of preventive
undesirable incidents. measures. A questionnaire study has been conducted to
A method for investigation of incidents has beenchart the scope of work-related skin and respiratory
developed through this project. The method entails th@ilments. The study showed that nearly half of those
systematic identification of human, technological or questioned stated that they experienced such ailments. The
organizational causes at a level that makes it possible tplan is to conduct an occupational hygiene study and
prevent similar incidents from occurring again. conduct measurements on the basis of the information that
emerges from the questionnaire.
Survey of cancer risk
The Norwegian Petroleum Directorate participates withFramework conditions, construction and operation
financial and professional support in a project started byf process facilities
the Cancer Registry of Norway in order to survey cancein 1998, the Norwegian Petroleum Directorate has
risk among employees in offshore petroleum activities.continued a project with SEVU which has had the goal of
The project also receives financial support from the Nor-strengthening expertise regarding oil and gas processing
wegian Oil Industry Association, the Norwegian Federationas a foundation for the Directorate’s framework-setting
of Trade Unions, the Confederation of Norwegian Busi-activities in the area of process technology. The project
ness and Industry and the Ministry of Local Governmenthas included mapping of international frameworks (direc-
and Regional Development. tives, etc.), relevant standards, operational factors and new
The background for the project is recognition of thetechnology in this area. The results of this work have been
fact that a number of physical, chemical and psycho-socigbassed on to the Directorate’s staff in this technical
working environment factors are unique to the petroleumdiscipline in the form of courses.
activities. In addition, the organization of the work has
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5.3 THE NORWEGIAN PETROLEUM nationalization and adjustment - new challenges for the
DIRECTORATE'’S PARTICIPATION IN Norwegian petroleum industry. The program is admini-
RESEARCH AND DEVELOPMENT stered by the Cultural and Social Section (KS) in the
PROGRAMS Research Council of Norway. The Norwegian Petroleum

In 1998, the Norwegian Petroleum Directorate has beemirectorate is a member of the program board of Petro-
involved in several public research programs and forumspol.

Offshore 2010 CORD

Offshore 2010 is a research program for user-controlledCORD is a forum where the oil industry and the research

research and development in the petroleum sector. Theommunities meet to discuss, define and initiate cost-

program is administered by the Industry and Energy Sectioeffective production development through cooperation in

(IE) in the Research Council of Norway (NFR). The Nor- R&D projects. The Research Council of Norway is

wegian Petroleum Directorate is a member of the boardesponsible for administrative coordination of the program

of Offshore 2010. and SINTEF has the secretariat. The Norwegian Petro-
leum Directorate is on CORD’s board of directors.

Petroforsk

Petroforsk is a research program for fundamental petro€enter for Operations and Maintenance

leum research. The program is organized by the Sciencéhe Center for Operations and Maintenance is a founda-

and Technology Section (NT) in the Research Council oftion that addresses development of expertise and R&D

Norway. The Norwegian Petroleum Directorate is aprojects within operations and maintenance, both for the

member of the program board of Petroforsk. petroleum industry and for other industries. Stavanger
College (HiS) is responsible for the technical aspects and
Petropol the Norwegian Petroleum Directorate participates in the

Petropol is a research program that addresses intefeundation’s technical council.
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6. Organization

6.1 DELEGATIONS Twenty-four staff members have left their positions,
The duties of the Norwegian Petroleum Directorate aresix of these as retirees. This represents 6.6 per cent of
set out in the special instructions of 1 October 1992the positions.
Duties have also been assigned to the Norwegian Petro- The work on a common plan for comprehensive
leum Directorate by delegation of authority. Such authoritydevelopment of competence was nearly completed in
is delegated either directly pursuant to acts/regulations 0t998. New documents have been stipulated for personnel
by individual administrative decisions by a superior policy, salary policy and senior policy. As a part of the
authority. Delegation applies to: senior policy, all managers and employees between the
ages of 50 and 55 have participated in mid-life seminars.

a) The Petroleum Act, Act 29 November 1996 no 72,
Including:

the Petroleum Regulations, Royal Decree 27 June 6.4 ~ BUDGET/ECONOMY

1997

the Safety Regulations, Royal Decree 27 June 1997FEXxpenses

the Management Systems Regulations, Royal Decreé total of NOK 269,093,064 was spent on the Norwegian

27 June 1997 Petroleum Directorate’s operations in 1998.

the Safety Zone Regulations, Royal Decree

9 October 1987 The amount was appropriated as follows:

Operating costs 228 175 247

b) The Working Environment Act, Act 4 February Supervision costs 11 356 877

1977, no 4, Geological and geophysical surveys 29 558 338
Including: _ _ Total 269 090 064

the Working Environment Regulations, Royal Decree

27 November 1992 Of the operating budget, payroll costs account for NOK
c) The CQAct, Act 21 December 1990, no 72 145,560,092 (including employers’ contribution), lease
d) The Tobacco Act, Act 9 March 1973, no 14 and operation of buildings account for NOK 36,662,913,

e) Act relating to scientific research and exploration forand expenses in connection with consultancy assistance
and exploitation of subsea natural resources other thaaccounted for NOK 6,796,781.
petroleum resources, Act 21 June 1963 no 12, The remainder, NOK 39,155,461, covers expenses
Including: related to travel, training, electronic data processing (EDP)
Regulations relating to scientific research for naturaloperations, new investments in equipment, etc.
resources on the Norwegian continental shelf, etc.,

Royal Decree 31 January 1969 In addition to its regular operations, the Norwegian Pe-
Regulations concerning safe practices in scientific troleum Directorate is responsible for:

research and exploration for petroleum deposits on Cooperation projects 2 481 685
Svalbard, Royal Decree 25 March 1988 Administration of research program 1208 073

Contribution to the PETRAD foundation 3 000 000

Project cooperation vis-vis Eastern Europe 1 289 862
6.2 ORGANIZATIONAL CHANGES Total PRI

During October 1998, it was decided that the Petroleurr,
Resource Management Division would be reorganized intdRevenues

ateam-based model as from 1 February 1999. The Divisiom addition to paid production royalties, area fees and car-
will be led by a team composed of the Division Director, bon dioxide taxes totaling NOK 7,510,402,618, the Nor-

four technical coordinators and eight process advisors. Iwegian Petroleum Directorate received NOK 109,725,008
addition, there are to be approximately 40 self-run teamsn revenues:

that are to work on product-related tasks. Fee and tax income 1454 449
Commission and cooperation income 5382 309
Reimbursed supervision costs 49 322 486
6.3 STAFF Sale of survey material 37 364 476
At the end of 1998, the Norwegian Petroleum Directorate gale of publications 3803 052
had 367 employees. Seventeen employees were on lea\ \iscellaneous income 2185 624

Fifty-eight per cent of the employees are men and 42 pe Kindergarten fees

cent are women 2 843 146

Twenty-one r;ew employees were hired in permaneane!mbursed for job schgmes ] 760 193

positions. Of these, two came from oil-related activities, Reimbursed for maternity/adoption 1450 486
15 from other private industry or the public sector and allo_wances )

two came directly from educational institutions. Re!mbursed B0 ElgErenizEs 106 000

Reimbursed from other government bod 5 052 787

Total 109 725 008
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6.5 INFORMATION More than 1000 inquiries for inspection of documents
In 1998, the Norwegian Petroleum Directorate launchedinder the Freedom of Information Act were processed.
its new periodical, the Norwegian Petroleum Diary This was an increase of 75 per cent from last year, and
(Sokkelspeilet). Two editions were published during theconstitutes the highest number of inquiries to date in the
autumn. The publication will be issued quarterly, in both1990s. Together with several other government bodies,
Norwegian and English versions. the Norwegian Petroleum Directorate now participates in

The main objective of the Norwegian Petroleum Diary the governmental project Electronic Mail Journal. The
is to reflect the activity on the Norwegian continental shelf,project, which is under the direction of the Norwegian
and thereby to highlight the challenges which lie there.Central Information Service, has the goal of promoting
The periodical will provide background information and press publicity. Selected groups from the Norwegian press
assess consequences, contexts and ripple effects, as wisiceive access to a database that contains the complete
as focus on the main trends that affect activities in thdext of the governmental bodies’ public journals.
Norwegian oil industry at any given time. The targetgroup In 1998, the Norwegian Petroleum Directorate
for the periodical consists of the authorities in Norway terminated its receipt of information by telex. Messages
and cooperating countries, the oil, service and contractinffom all license committees are now mainly received via
industries, local, national and international business anélectronic mail.
industry, schools, media, labor unions, employees in the
oil industry, research communities and society at large.

The primary focus of the Norwegian Petroleum Diary
is not technology, but rather on lending a voice to the6.6 ~ PUBLICATIONS RELEASED IN 1998
people and the milieus behind the technology. Boldness,
honesty and diversity will be the trademark of the publi-Acts, regulations and guidelines
cation through its selection of material, approach an¢® Compilation of Acts, regulations and provisions for
graphic design. The goal is that the Norwegian Petroleum the petroleum activities in 1998.

Directorate, through the Norwegian Petroleum Diary, will  An updated compendium of the acts, regulations and
create enthusiasm for and interest in our tasks, and in Nor- guidelines applicable to the Norwegian continental
wegian oil activities. shelf. Issued 1 June 1998.

The annual report occupies a central position in the Act relating to worker protection and working envi-
Directorate’s information activities, as does the continen- ronment
tal shelf map, which was published with production licenses  Regulations to Act relating to petroleum activities
updated as of 1 June 1998. In addition, the Directorate Regulations relating to the Petroleum Register
issued a number of publications in 1998, which are liste¢ Regulations relating to safety in the petroleum activi-
in the next section. Forty-four press releases have been ties
issued during the year, most of them in connection with* Regulations relating to management systems to comply
the conclusion of exploration wells. Three issues of the with authority requirements, etc.
Directorate’s internal magazin®ss Direktewere ¢ Regulations relating to reimbursement of expenses for
published. supervision of safety, working environment and
The Norwegian Petroleum Directorate’s home page on resource management, etc.
Internet may be found &ttp://www.npd.no, and contains ¢ Regulations relating to drilling and well activities and
inter alia special reports and information concerning the geological data collection, etc.
Directorate’s sphere of responsibility. Press releases, job Regulations relating to lifting appliances and lifting
vacancies and references to new publications are entered gear, etc.
continuously. The information is available in both Nor- * Regulations relating to load-bearing structures, etc.
wegian and English, and is searchable. The public cam Regulations relating to marking of installations, etc.
subscribe to press releases by registering their e-ma#l Regulations relating to electrical installations, etc.
address on the home page. There were an average of Regulations relating to environmental data, etc.
22,400 visits to the home page per month, half from Nor+ Regulations relating to pipeline systems, etc.
way and the remainder divided among 65 countries. e Regulations relating to process and auxiliary facilities,
Use of the Nordic reference database OIL on the etc.
Internet (http://www.interpost.no/oil) increased from about* Regulations relating to safety and communication sys-
2,750 to about 3,500 hits per month divided among tems, etc.
approximately 600-700 different institutions. The opera-* Regulations relating to explosion and fire protection,
ting companies are the largest users of OIL. Links have etc.
been set up from/to some newspaper and periodicad Regulations relating to systematic follow-up of the
articles, which are thus accessible in full text format from  working environment, etc.
the Internet. There was also an increase in the number of Regulations relating to fishery expert on board seismic
inquiries for articles and documents handled by the library.  vessels, etc.
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Regulations relating to fiscal measurement of oil and

gas, etc.

Regulations relating to measurement of fuel and flare

gas for calculation of C(rax, etc.

Regulations relating to manned underwater operations,
etc.

Regulations relating to implementation and use of risk

analyses, etc.

Regulations relating to emergency preparedness in the
petroleum activities.

Orientation concerning the arrangement of regulatory

supervision relating to safety and the working environ-

ment, etc.

Other publications

NPD Annual Report 1998

List of publications issued by the Norwegian Petro-
leum Directorate (Norwegian)

Sokkelspeilet (English version: Norwegian Petroleum
Diary)

Norwegian Petroleum Diary

Norwegian Petroleum Directorate Annual Report 1997
(Norwegian and English versions)

Report from the DSYS diving data base in 1997 (Nor-
wegian)

A Comparative Study of Risk and Safety Perception of
Norwegian and UK Offshore Personnel

Report on hyperbaric evacuation (Norwegian)
Project report - Evacuation and Rescue Means

Loss of fluids in connection with diving (Norwegian)
Norwegian Geochemical Standards Newsletter, \Vols.
1-3

NPD - Contribution No. 39

Licenses, Areas, Area-coordinates, Exploration Wells
Borehole list - Exploration Drilling

Development Wells
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7. Statistics and summaries

7.1 EXPLORATION LICENSES AND

PRODUCTION LICENSES

7.1.1 NEW EXPLORATION LICENSES

tinental shelf. Asillustrated in Table 7.1.2, ten such licenses
have been granted in 1998.

7.1.3 NEW PRODUCTION LICENSES

As of 31 December 1998, a total of 252 exploration license&ight production licenses were granted in 1998, of which
have been granted. These licenses are valid for three yeafty/e were split-offs, in other words, a part of the area in a

The following licenses were granted in 1998:

Company License No.
Elf Petroleum Norge AS 248
Total Norge A.S. 249
Den norske stats oljeselskap a.s 250
Enterprise Oil Norge Ltd. 251
BP Norge UA 252

7.1.2 SCIENTIFIC EXPLORATION

production license is split off and a new production license
is issued for the split-off area, cf. Chapter 3, Sections 3-10
of the Petroleum Act. This applies to production licenses
019 C, 037 B, 053 B, 102 B and 103 B in 1998. Four
companies were granted operatorships. Statoil received
four and BP, Hydro and EIf received one each, see Table
7.1.3.a. An overview of the licensing rounds with
production licenses, granted area, relinquished and current
area is shown in Table 7.1.3.b. Table 7.1.3.c shows Nor-
wegian and foreign shares in the licensing rounds.

As of 31 December 1998, a total of 316 licenses for scienLicensees, operators and other information on active
tific exploration have been granted on the Norwegian conProduction licenses is shown in Table 7.1.6.

Table 7.1.2
Licenses for scientific exploration for natural resources
License  Name Subject Area
Geo- Geology Other
physics
307/98 Instittit flir Meereskunde an der Marine geological ~ Skagerrak
Universitat Kiel
308/98 Polar Marine Geosurvey Expedition Seabed samples  Vgring Plateau and Bjgrngya
309/98 Alfred-Wegener-Institut fir Polar- und Hydrographic West of Svalbard
Meeresforschung
310/98 University of Tromsg Marine geological  Northeastern Norwegian Sea and
Western Barents Sea
311/98 P. P. Shirshov Institute of Oceanology X X Biology Norwegian Sea
312/98 Alfred-Wegener-Institut fir Polar- und X X Biology Northwestern Barents Sea, east
Meeresforschung and north of Greenland and
Framstredet
313/98 University of Tromsg Marine geological ~ Vagsfiorden, Malangen,
Balsfjorden and Ramsfijorden,
Troms
314/98 Stockholm University X Skagerrak
315/98 P. P. Shirshov Institute of Oceanology Biology Norwegian Sea
Russian Academy of Siences Hydrographic
316/98 Institiit fir Meereskunde an der X Skagerrak
Universitat Kiel
Table 7.1.3.a
Production licenses granted in 1998
Prod. Granted Blocks Licensees: Share SDFI
lic. valid to:
019 C 1998/09/1: 2/1 AS Pelican 4.00000t
2011/09/0: 7/12 o BP Petroleum Dev. Of Norway AS 56.00000!
Den norske stats oljeselskap a.s 30.000001  ( 30.000)
Norske Aedc AS 5.000001
Norske Moeco AS 5.000001
037 B 1998/09/1: 33/12 A/S Norske Shell 10.00000!
2009/08/1( o Den norske stats oljeselskap a.s 50.00000¢ ( 30.000)
Enterprise Oil Norwegian AS 1.04166°
Esso Expl. & Prod. Norway AS 10.00000
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Prod. Granted Blocks Licensees: Share SDFI
Lic. valid to:
Mobil Development Norway AS 15.00000(
Norske Conoco AS 12.08333:
Saga Petroleum ASA 1.87500(
053 B 1998/09/1- 30/6 Den norske stats oljeselskap a.s 59.40000( ( 45.400)
2017/04/01 Elf Petroleum Norge AS 9.33300(
Mobil Development Norway AS 7.00000(
0 Norsk Hydro Produksjon AS 12.25000(
Saga Petroleum ASA 7.35000(
Total Norge AS 4.66700(
102 B 1998/01/2: 25/5 Den norske stats oljeselskap a.s 50.00000( ( 30.000)
2025/03/0: o EIf Petroleum Norge AS 30.00000t
Total Norge AS 20.00000
103 B 1998/01/2: 25/7 Amerada Hess Norge AS 12.50000t
2021/03/0: Den norske stats oljeselskap a.s 50.00000( ( 30.000)
o0 Norske Conoco AS 37.50000(
114 C 1998/09/0: 9/1 Deminex Norge AS 10.00000t
1999/09/0:  9/2 o Den norske stats oljeselskap a.s 65.00000( ( 30.000)
9/4 Saga Petroleum ASA 25.00000(
128 B 1998/01/3( 6508/1 o Den norske stats oljeselskap a.s 70.00000( (55.000)
2004/01/3t Enterprise Oil Norwegian AS 6.00000(
Norsk Agip AS 6.90000(
Norsk Hydro Produksjon AS 8.10000(
Saga Petroleum ASA 9.00000(
237 1998/01/3t 6407/3 o Den norske stats oljeselskap a.s 60.50000( (46.950)
2027/04/11 Mobil Development Norway AS 7.35000(
Neste Petroleum AS 7.00000(
Norsk Agip AS 7.90000(
Norsk Hydro Produksjon AS 2.60000(
Saga Petroleum ASA 7.00000(
Total Norge AS 7.65000(
Table 7.1.3.b
Production licenses and acreages as of 31 December 1998
License Granted Prod. Number of blocks* Area Area Area
round day.mo.yr license no. granted reling. granted km? relinquished in prod. lic.s
km? km?
1. 1.9.196¢ 001-021 74 59 39842.47¢ 37125.96( 2716.516
7.12.196¢ 022-022 4 4 2263.56¢ 2263.56¢
or. 25.8.199¢ 018B 1 102.50: 102.503
12.9.197.  019B 2 617.891 475.25¢€ 142.635
or. 14.9.199¢ 019C 2 323.21¢ 323.219
2. 23.5.196¢ 023-031 9 2 4107.83: 2682.94¢ 1424.885
30.5.196¢ 032-033 2 746.28¢ 376.90¢ 369.379
14.11.196¢ 034-035 2 1024.52¢ 564.837 459.692
11.6.197: 036-036 1 523.937 326.571 197.366
or. 10.8.197¢ 037-037 2 586.83¢ 304.35¢ 282.478
or. 14.9.199¢ 037B 1 9.19¢ 9.199
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License Granted Prod. Number of blocks* Area Area Area
round day.mo.yr license No. granted reling. granted km? relinquished in prod. lic.s
km? km?
3. 1.4.197F 038-040
and 042 7 5 1840.54" 1665.31( 175.237
1.6.197¢ 041 1 1 488.65¢ 488.65¢
6.8.197¢ 043 2 604.55¢ 555.557 49.005
27.8.197¢ 044 1 193.07¢ 90.417 102.659
3.12.197¢ 045-046 4 2 1270.68: 814.70¢ 455.974
7.11.1977 047 2 2 368.36: 368.36°
18.2.197° 048 2 1 321.50( 203.49¢ 118.002
23.12.197: 049 1 1 485.802 485.80%
or. 16.6.197¢ 050 1 500.50¢ 151.962 348.547
or. 11.8.199f  050B 1 98.40:2 98.403
4. 6.4.197¢ 051-058 8 2 4007.88" 2671.79( 1336.097
or. 14.9.199¢ 053B 1 8.494 8.494
5. 18.1.198( 059-061 3 3 1108.07¢ 1108.07¢
27.3.198: 062-064 3 1 1099.52: 876.292 223.230
23.4.198: 073-078 6 2 2311.91: 1890.42¢ 421.487
6. 21.8.198: 065-072 9 3 3218.94¢ 2263.00¢ 955.937
or. 20.8.198: 079-079 1 102.167 102.167
7. 10.12.198: 080-084 5 5 2082.96¢ 2082.96¢
or. 8.7.198: 085-085 3 1621.16( 725.81¢ 795.344
or. 11.9.199: 085B 2 27.16¢€ 27.166
8. 9.3.198¢ 086-100 17 3 6338.27: 4383.94: 1954.329
9. 1.3.198t 101-111 13 3 5293.05¢ 3814.12¢ 1478.929
or. 22.1.199¢ 102B-103B 2 49.82¢ 49.829
or. 26.7.198¢ 112-112 1 260.21¢ 249.821 10.394
10a 23.8.198¢ 113-120 9 2 3075.43: 2334.15¢ 741.275
or. 11.8.199¢ 114B 1 11.05¢ 11.059
10b 28.2.198¢ 121-128 9 3 3828.25¢ 292258’ 905.671
or. 30.1.199¢ 128B 1 4.22C 4.220
or. 11.7.198¢ 129-129 1 1 225.39: 225.39¢
11. 10.4.198° 130-137 11 7 4163.71: 3873.03¢ 290.675
29.5.1987 138-142 11 8 2975.801 2629.07¢ 346.731
12a 8.7.198¢ 143-153 16 2 4701.01¢ 2580.21: 2120.807
12b 9.3.198¢ 154-162 13 7 5031.26: 3477.94! 1553.319
13. 1.3.1991 163-184 36 12 12076.88¢ 5227.65¢ 6849.230
or. 13.9.199: 185-185 1 25.53¢ 25.535
14. 10.9.193:¢ 186-202 31 10509.91! 535.51( 9974.405
15. 2.2.199¢ 203-220 a7 17405.80° 17405.807
BHP 30.5.1997 221-236 19 5182.10¢ 5182.108
or. 30.1.199¢ 237 1 17.567 17.567
406 141 153018.98! 92816.50¢ 60202.476
* block or part of block or = awarded outside of licensing rounds BHP = Barents Sea Project

NPD Annual Report 1998 115



Statistics and summaries

Table 7.1.3.c
Licensing rounds - Norwegian and foreign interests and operatorships at award
License round Year Number Interest % Operator %
of blocks Norwegian foreign Norwegian foreign

1 1965 78 8 92 0 100
2 1969-1971 14 15 85 0 100
Statfjord (037) 1973 2 52 48 0 100
PL 037B 1998 1 52 48 100 0
3 1974-1978 22 58 42 63 37
PL 018B 1995 1 8 92 0 100
Ula (19B) 1977 2 50 50 0 100
PL 019C 1998 2 50 50 0 100
Gulifaks (050) 1978 1 100 0 100 0
PL 050B 1995 1 100 0 100 0
4 1979 8 58 42 68 32
PL 053 1998 1 100 0 100 0
5 1980 12 66 34 92 8
6 1981 9 64 36 50 50
Oseberg (079) 1982 1 100 0 100 0
7 1982 5 60 40 80 20
Troll (085) 1983 3 100 0 100 0
PL 085B 1992 2 69 31 100 0
8 1984 17 60 40 60 40
9 1985 13 60 40 55 45
PL 102B and 103B 1998 2 50 50 0 100
PL 112 1985 1 67 33 0 100
PL 114C 1998 3 90 10 100 0
10A 1985 9 64 36 67 33
PL 114B 1995 1 90 10 100 0
10B 1986 9 65 35 56 44
PL 128B 1998 1 87 13 100 0
PL 129 1986 1 67 33 100 0
11 1987 22 59 41 62 38
12A 1988 16 58 42 38 62
12B 1989 13 64 36 67 33
13 1991 36 66 34 64 36
PL 185 1991 1 69 31 100 0
14 1993 31 68 32 100 0
15 1996 a7 53 a7 44 56
Barents Sea Project 1997 19 56 44 69 31
PL 237 1998 1 70 30 100 0
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7.1.4 TRANSFER OF INTERESTS AND CHANGES

IN OPERATOR

Transfer of interests
During 1998, 41 transfers of interest have been approved

under Section 61 of the Act 22 March 1985 no 11 or theProduction license 143

Act 29 November 1996 no 72 relating to petroleum activi-Operator: Norsk Hydro Produksjon AS took over the
ties. These are shown in Table 7.1.4.

Changes in operator
Three changes in operator were approved in 1998:

Production license 103

Operator: Amerada Hess Norge AS took over the
operatorship from Norske Conoco A/S. Approved on 19
October 1998.

operatorship from BP Petroleum Development of Norway
AS. Approved on 29 December 1998.

Production license 157

Operator: Norsk Chevron AS took over the operatorship
from Den norske stats oljeselskap a.s. Approved on 6
January 1998.

Table 7.1.4
Transfer of interest 1998
Prod. To Share SDFI Date Prod. From Share Date
Lic. Lic.
019 C BP Petroleum Dev. of Norway AS  4.778 16.09.1998 | 019 C BP Petroleum Dev. of Norway AS 20 30.11.1998
019 C  Norsk Hydro Produksjon AS 20 30.11.1998 J019C Norske AEDC A/S 5 16.09.1998
019C AS Pelican 0.222 16.09.1998 | 025 Total Norge AS 11.8 03.06.1998
025 Den norske stats oljeselskap a.s 11.8 03.06.1998 | 036 Elf Petroleum Norge AS 15 01.01.1998
036 Norsk Hydro Produksjon AS 15 01.01.1998 | 037 B Norske Conoco A/S 12.083334 16.09.1998
037 B Norsk Hydro Produksjon AS 9 16.09.1998 | 037 B Enterprise Oil Norwegian AS 1.041667 16.09.1998
037B  Saga Petroleum ASA 4.125 16.09.1998 037 B Mobil Development Norway AS 15 16.09.1998
037 B  Den norske stats oljeselskap a.s 35 43 16.09.1998 | 037 B A/S Norske Shell 10 16.09.1998
040 Total Norge AS 28.8 01.01.1998 | 037 B Esso Expl. & Prod. Norway A/S 10 16.09.1998
046 Elf Petroleum Norge AS 1 01.01.1998 | 040 Elf Petroleum Norge AS 28.8 01.01.1998
053 B  Norsk Hydro Produksjon AS 28.35 16.09.1998 | 046 Total Norge AS 1 01.01.1998
064 Total Norge AS 5 01.01.1998 | 053 B Elf Petroleum Norge AS 9.333 16.09.1998
065 BP Petroleum Dev. of Norway AS 20 23.07.1998 | 053 B Saga Petroleum ASA 7.35 16.09.1998
078 Total Norge AS 15 01.01.1998 | 053 B Total Norge AS 4.667 16.09.1998
093 Norsk Chevron AS 7.56 09.02.1998 | 053 B Mobil Development Norway AS 7 16.09.1998
100 Total Norge AS 35 01.01.1998 | 064 Elf Petroleum Norge AS 5 01.01.1998
103 Amerada Hess Norge AS 37.5 01.01.1998 | 065 Enterprise Oil Norwegian AS 20 23.07.1998
110 Total Norge AS 20 01.01.1998 | 078 Elf Petroleum Norge AS 15 01.01.1998
143 Norsk Hydro Produksjon AS 15 29.12.1998 | 093 Den norske stats oljeselskap a.s 7.56 09.02.1998
143 Phillips Petroleum Norsk AS 10 22.12.1998 | 100 Elf Petroleum Norge AS 35 01.01.1998
156 Norsk Chevron AS 20 09.02.1998 | 103 Norske Conoco A/S 37.5 01.01.1998
157 Norsk Chevron AS 30 09.02.1998 | 110 Elf Petroleum Norge AS 20 01.01.1998
158 Norsk Chevron AS 20 09.02.1998 | 143 BP Petroleum Dev. of Norway AS 15 29.12.1998
159 Enterprise Oil Norwegian AS 20 17.08.1998 | 143 Amoco Norway AS 10 22.12.1998
172 Norske Conoco A/S 1.67 01.12.1998 | 156 Den norske stats oljeselskap a.s 20 09.02.1998
172 Mobil Development Norway AS 2.78 01.12.1998 | 157 Den norske stats oljeselskap a.s 30 09.02.1998
176 Norsk Chevron AS 15 09.02.1998 | 158 Den norske stats oljeselskap a.s 20 09.02.1998
176 A/S Norske Shell 10 21.12.1998 | 159 Total Norge AS 20 17.08.1998
182 Norsk Chevron AS 20 09.02.1998 | 172 Amerada Hess Norge AS 4.45 01.12.1998
190 Total Norge AS 10 01.01.1998 | 176 Fina Production Licenses AS 10 21.12.1998
195 Norsk Hydro Produksjon AS 5 29.12.1998 | 176 Den norske stats oljeselskap a.s 15 09.02.1998
182 Den norske stats oljeselskap a.s 20 09.02.1998
190 Enterprise Oil Norwegian AS 10 01.01.1998
195 BP Petroleum Dev. of Norway AS 5 29.12.1998
7.1.5 RELINQUISHMENTS AND SURRENDERS Production  Operator Block Original  Relinquished Areain
license(PL) area km?> area knfin  PL km?
There have been 15 relinquishments/surrenders 0102 Elf 25/5 523.93° 199286_12: 236.149
i i i i 103 Conoco 25/7 527.80¢% 23.70¢€ 240.271
PrOdUCtIOﬂ licenses in 1998. . In '.:WO of the p.rOdUCtlon. 144 Conoco 1/5.1/6 336.50( 147.60: 188.898
licenses the total area was relinquished. This is shown i 153 Hydro 35/9. 36/7 993.13¢ 208.13¢ 784.143
Table 7.1.5. 157 Chevron 6406/12 452.58¢ 226.03t 226.546
158 BP 6407/8 448.52¢ 224.39( 224.139
159 Statoil 6507/3 424.01% 186.75: 237.259
168 Statoil 25/10 267.50: 123.86: 143.638
175 Statoil 6402/10. 969.37¢ 540.02¢ 429.354
Tab_le 7._1.5 o
Relinquishments 176 Shell 6407/11. 905.16¢ 488.15: 417.015
Production  Operator Block Original Relinquished  Area in 188 Elf ?‘71?37/12 535.51( 535.51( 0.0
license(PL) areakm’ area km’in  PLkm?
1998
009 EIf 9/5 2233.44¢ 107.23¢ 0.0
019B BP 2/1. 7112 617.89C 323.21¢ 142635
037 Statoil 33/12 586.83¢ 9.19¢ 282478
053 Hydro 30/6 508.36( 8.494 325.458
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7.1.6 LICENSEES IN ACTIVE PRODUCTION LICENSES

Tabell 7.1.6
Licensees in active production licenses as of 31 December 1998
Prod. Awarded Blocks Licensees Share SDFI
Lic.
001 65/09/01 25/11 O Esso Expl. & Prod. Norway A/S 100,000000
11/09/01
001 P 65/09/01 16/1 Enterprise Oil Norwegian AS 50,000000
11/09/01 O Esso Expl. & Prod. Norway A/S 50,000000
006 65/09/01 2/5 Amerada Hess Norge AS 28,333333
11/09/01 2/8 O Amoco Norway Oil Company 28,333333
3/4 EIlf Petroleum Norge AS 15,000000
Enterprise Oil Norwegian AS 28,333333
008 65/09/01 2/6 Amerada Hess Norge AS 50,000000
11/09/01 O Saga Petroleum ASA 50,000000
011 65/09/01 1/3 O A/S Norske Shell 50,000000
11/09/01 1/6 Amoco Norway Oil Company 30,000000
1/6 Norske Conoco A/S 20,000000
1/6
018 65/09/01 1/5 Den norske stats oljeselskap a.s 1,000000
28/12/31 2/ 4 Elf Petroleum Norge AS 8,449000
2/ 7 Fina Production Licenses AS 30,000000
7/11 Norsk Agip AS 13,040000
Norsk Hydro Produksjon AS 6,700000
O Phillips Petroleum Company Norway 36,960000
Saga Petroleum ASA 0,304000
Total Norge AS 3,547000
018 B 95/08/25 1/6 Den norske stats olieselskap a.s 1,000000
00/12/31 Elf Petroleum Norge AS 8,449000
Fina Production Licenses AS 30,000000
Norsk Agip AS 13,040000
Norsk Hydro Produksjon AS 6,700000
O Phillips Petroleum Company Norway 36,960000
Saga Petroleum ASA 0,304000
Total Norge AS 3,547000
019 65/09/01 7/12 AS Pelican 5,000000
11/09/01 O BP Petroleum Dev. of Norway AS 80,000000

Svenska Petroleum Exploration AS 15,000000

019B 77/09/12 2/1 AS Pelican 4,000000
11/09/01 7/12 O BP Petroleum Dev. of Norway AS 56,000000
7/12 Den norske stats oljeselskap a.s 30,000000 (30,000)

Norske AEDC A/S 5,000000
Norske MOECO A/S 5,000000
019 C 98/09/14 2/1 AS Pelican 4,222000

11/09/01 7/12 O BP Petroleum Dev. of Norway AS 40,778000
7/12 Den norske stats oljeselskap a.s 30,000000 (30,000)

Norske MOECO A/S 5,000000
Norsk Hydro Produksjon AS 20,000000
024 69/05/23 25/1 Den norske stats olieselskap a.s 20,000000
15/05/23 O EIf Petroleum Norge AS 26,420000
Norsk Hydro Produksjon AS 32,870000
Total Norge AS 20,710000
025 69/05/23 15/3 Elf Petroleum Norge AS 33,200000
15/05/23 Norsk Hydro Produksjon AS 10,000000
O Den norske stats oljeselskap a.s 46,800000
Total Norge AS 10,000000

026 69/05/23 25/2 Den norske stats olieselskap a.s 5,000000
15/05/23 O Elf Petroleum Norge AS 41,420000
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Norsk Hydro Produksjon AS 32,870000
Total Norge AS 20,710000
027 69/05/23 25/8 O Esso Expl. & Prod. Norway A/S 100,000000
15/05/23
027 P 69/05/23 25/8 Enterprise Oil Norwegian AS 50,000000
15/05/23 O Esso Expl. & Prod. Norway A/S 50,000000
028 69/05/23 25/10 O Esso Expl. & Prod. Norway A/S 100,000000
15/05/23
028 P 69/05/23 25/10 Enterprise Oil Norwegian AS 50,000000
15/05/23 O Esso Expl. & Prod. Norway A/S 50,000000
029 69/05/23 15/6 O Esso Expl. & Prod. Norway A/S 100,000000
15/05/23
031 69/05/23 2/10 Fina Production Licenses AS 30,000000
15/05/23 Norsk Agip AS 18,260000
O Phillips Petroleum Company Norway 51,740000
032 69/05/30 2/9 Amerada Hess Norge AS 35,000000
15/05/30 O Amoco Norway Oil Company 25,000000
EIf Petroleum Norge AS 15,000000
Enterprise Oil Norwegian AS 25,000000
033 69/05/30 2/11 Amerada Hess Norge AS 25,000000
15/05/30 O Amoco Norway Oil Company 25,000000
Elf Petroleum Norge AS 25,000000
Enterprise Oil Norwegian AS 25,000000
034 69/11/14 30/5 O A/S Norske Shell 100,000000
15/11/14
035 69/11/14 30/11 O AJS Norske Shell 100,000000
15/11/14 30/11
036 71/06/11 25/ 4 EIf Petroleum Norge AS 18,702000
21/06/11 Marathon Petroleum Norge AS 46,904000
O Norsk Hydro Produksjon AS 21,920000
Saga Petroleum ASA 6,611000
Total Norge AS 5,541000
AS Ugland Rederi 0,322000
037 73/08/10 33/9 AJS Norske Shell 10,000000
09/08/10 33/ 9 O Den norske stats oljeselskap a.s 50,000000 (30,000)
33/12 Enterprise Oil Norwegian AS 1,041667
Esso Expl. & Prod. Norway A/S 10,000000
Mobil Development Norway AS 15,000000
Norske Conoco A/S 12,083334
Saga Petroleum ASA 1,875000
037 B 98/09/14 33/12 O Den norske stats oljeselskap a.s 85,000000 (73,000)
09/08/10 Norsk Hydro Produksjon AS 9,000000
Saga Petroleum ASA 6,000000
038 75/04/01 15/12 Den norske stats oljeselskap a.s 65,000000 (30,000)
11/04/01 15/12 O Saga Petroleum ASA 35,000000
040 75/04/01 29/9 Den norske stats oljeselskap a.s 50,000000 (30,000)
11/04/01 30/ 7 Total Norge AS 43,200000
O Norsk Hydro Produksjon AS 6,800000
043 76/08/06 29/ 6 Den norske stats oljeselskap a.s 50,000000 (30,000)
12/08/06 30/ 4 O Total Norge AS 50,000000
044 76/08/27 1/ 9 O Den norske stats oljeselskap a.s 71,880000 (30,000)
12/08/27 Fina Production Licenses AS 15,000000
Norsk Agip AS 13,120000

046 76/12/03 15/ 8 O Den norske stats oljeselskap a.s 52,600000 (34,400)
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14/12/03 15/ 8 EIf Petroleum Norge AS 10,000000
15/9 Esso Expl. & Prod. Norway A/S 28,000000
Norsk Hydro Produksjon AS 9,400000
048 77/02/18 15/5 Norsk Hydro Produksjon AS 9,300000
13/02/18 O Den norske stats oljeselskap a.s 68,900000 (30,000)
EIf Petroleum Norge AS 21,800000
050 78/06/16 34/10 O Den norske stats oljeselskap a.s 85,000000 (73,000)
16/06/30 Norsk Hydro Produksjon AS 9,000000
Saga Petroleum ASA 6,000000
050 B 95/08/11 34/10 O Den norske stats oljeselskap a.s 85,000000 (73,000)
01/08/11 Norsk Hydro Produksjon AS 9,000000
Saga Petroleum ASA 6,000000
051 79/04/06 30/2 O Den norske stats olieselskap a.s 50,000000 (31,400)
15/04/06 Norske Conoco A/S 25,000000
Total Norge AS 25,000000
052 79/04/06 30/3 Deminex Norge AS 11,250000
15/04/06 30/ 3 O Den norske stats olieselskap a.s 55,000000 (37,000)
Petro-Canada Norge AS 9,000000
Norske Deminex AS 2,250000
Svenska Petroleum Exploration AS 4,500000
Total Norge AS 18,000000
053 79/04/06 30/6 Den norske stats olieselskap a.s 59,400000 (45,400)
17/04/06 30/ 6 EIf Petroleum Norge AS 7,000000
O Norsk Hydro Produksjon AS 12,250000
Saga Petroleum ASA 7,350000
Total Norge AS 4,667000
053 B 98/09/14 30/6 Den norske stats oljeselskap a.s 59,400000 (45,400)
17/04/06 O Norsk Hydro Produksjon AS 40,600000
054 79/04/06 31/2 A/S Norske Shell 25,900000
30/09/30 O Den norske stats olieselskap a.s 58,800000 (40,800)
EIf Petroleum Norge AS 3,104500
Norsk Hydro Produksjon AS 4,900000
Norske Conoco A/S 5,191020
Total Norge AS 2,104480
055 79/04/06 31/4 Den norske stats oljeselskap a.s 46,000000 (33,400)
17/04/06 Esso Expl. & Prod. Norway A/S 17,600000
Neste Petroleum AS 13,200000
O Norsk Hydro Produksjon AS 23,200000
057 79/04/06 34/4 Amerada Hess Norge AS 4,900000
15/04/06 Deminex Norge AS 24,500000
Den norske stats olieselskap a.s 41,400000 (31,400)
Enterprise Oil Norwegian AS 4,900000
Idemitsu Petroleum Norge a.s. 9,600000
O Saga Petroleum ASA 14,700000
062 81/03/27 6507/11 O Den norske stats oljeselskap a.s 51,000000 (31,400)
27/04/10 Neste Petroleum AS 9,800000
Norsk Hydro Produksjon AS 4,900000
Saga Petroleum ASA 9,800000
Total Norge AS 24,500000
064 81/03/27 7120/ 8 O Den norske stats oljeselskap a.s 74,250000 (30,000)
17/03/27 Total Norge AS 5,000000
Norsk Hydro Produksjon AS 20,750000
065 81/08/21 1/3 A/S Norske Shell 15,000000

22/01/01 1/ 3 O BP Petroleum Dev. of Norway AS 55,000000
Den norske stats oljeselskap a.s 30,000000 (30,000)

066 81/08/21 2/2 Amerada Hess Norge AS 20,000000
20/01/01 Den norske stats oljeselskap a.s 50,000000 (30,000)
O Saga Petroleum ASA 25,000000
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BP Petroleum Dev. of Norway AS 5,000000
067 81/08/21 2/5 Den norske stats oljeselskap a.s 50,000000 (30,000)
99/01/01 O Norsk Agip AS 40,000000
Phillips Petroleum Norsk AS 10,000000
069 81/08/21 7/8 Deminex Norge AS 5,000000
18/01/01 Den norske stats oljeselskap a.s 50,000000 (30,000)
Norsk Hydro Produksjon AS 15,000000
O Saga Petroleum ASA 30,000000
070 81/08/21 7/11 Amoco Norway AS 14,700000
18/01/01 7/11 Den norske stats oljeselskap a.s 51,000000 (31,400)
O Norsk Hydro Produksjon AS 24,500000
Saga Petroleum ASA 9,800000
072 81/08/21 16/ 7 Den norske stats oljeselskap a.s 50,000000 (30,000)
18/01/01 O Esso Expl. & Prod. Norway A/S 40,000000
Norsk Hydro Produksjon AS 10,000000
073 82/04/23 6407/ 1 O Den norske stats oljeselskap a.s 50,000000 (30,000)
18/04/23 Norsk Hydro Produksjon AS 16,667000
Total Norge AS 33,333000
074 82/04/23 6407/ 2 O Den norske stats oljeselskap a.s 51,000000 (31,400)
27/04/10 Mobil Development Norway AS 9,800000
Neste Petroleum AS 14,700000
Norsk Agip AS 14,700000
Saga Petroleum ASA 9,800000
077 82/04/23 7120/ 7 O Den norske stats oljeselskap a.s 75,000000 (30,000)
18/04/23 Norsk Hydro Produksjon AS 15,000000
Total Norge AS 10,000000
078 82/04/23 7120/ 9 Den norske stats olieselskap a.s 50,000000 (30,000)
18/04/23 Total Norge AS 25,000000
O Norsk Hydro Produksjon AS 25,000000
079 82/08/20 30/9 Den norske stats oljeselskap a.s 73,500000 (59,500)
18/08/20 O Norsk Hydro Produksjon AS 16,000000
Saga Petroleum ASA 10,500000
085 83/07/08 31/ 3 O Den norske stats oljeselskap a.s 82,000000 (73,000)
30/09/30 31/5 ElIf Petroleum Norge AS 2,000000
31/ 6 O Norsk Hydro Produksjon AS 9,000000
O Saga Petroleum ASA 6,000000
Total Norge AS 1,000000
085 B 92/09/11 31/ 9 O Den norske stats oljeselskap a.s 82,000000 (73,000)
30/07/08 32/ 4 Elf Petroleum Norge AS 2,000000
O Norsk Hydro Produksjon AS 9,000000
O Saga Petroleum ASA 6,000000
Total Norge AS 1,000000
086 84/03/09 6/3 Amerada Hess Norge AS 10,000000
20/03/09 Den norske stats oljeselskap a.s 70,000000 (30,000)
Norsk Hydro Produksjon AS 10,000000
O Saga Petroleum ASA 10,000000
088 84/03/09 24/ 6 Den norske stats oljeselskap a.s 50,000000 (31,400)
22/03/09 O Total Norge AS 50,000000
089 84/03/09 34/7 Deminex Norge AS 2,800000
24/03/09 Den norske stats oljeselskap a.s 55,400000 (51,000)
Elf Petroleum Norge AS 5,600000
Esso Expl. & Prod. Norway A/S 10,500000
Idemitsu Petroleum Norge a.s. 9,600000
Norsk Hydro Produksjon AS 8,400000
O Saga Petroleum ASA 7,700000

090 84/03/09 35/11 Den norske stats olieselskap a.s 50,000000
24/02/09 Mobil Development Norway AS 25,000000
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O Norsk Hydro Produksjon AS 25,000000
091 84/03/09 6406/ 3 O Den norske stats oljeselskap a.s 50,000000 (30,000)
20/03/09 Mobil Development Norway AS 33,000000
Saga Petroleum ASA 17,000000
092 84/03/09 6407/ 6 O Den norske stats oljeselskap a.s 50,000000 (30,000)
20/03/09 Mobil Development Norway AS 40,000000
Saga Petroleum ASA 10,000000
093 84/03/09 6407/9 O A/S Norske Shell 16,200000
24/03/09 BP Petroleum Dev. of Norway AS 18,360000
Norsk Chevron AS 7,560000

Den norske stats oljeselskap a.s 57,880000 (57,880)

094 84/03/09 6506/12 O Den norske stats oljeselskap a.s 44,000000 (26,400)

27/04/10 Mobil Development Norway AS 14,700000
Neste Petroleum AS 9,800000
Norsk Agip AS 9,800000
Norsk Hydro Produksjon AS 4,900000
Saga Petroleum ASA 7,000000
Total Norge AS 9,800000
095 84/03/09 6507/ 7 Den norske stats oljeselskap a.s 75,000000 (65,000)
24/03/09 Neste Petroleum AS 5,000000
O Norske Conoco A/S 20,000000
097 84/03/09 7120/6 Amerada Hess Norge AS 11,250000
20/03/09 7120/6 Deminex Norge AS 10,000000
Den norske stats oljeselskap a.s 56,250000 (30,000)
O Norsk Hydro Produksjon AS 22,500000
099 84/03/09 7121/ 4 O Den norske stats oljeselskap a.s 50,000000 (30,000)
20/03/09 Norsk Hydro Produksjon AS 12,500000
Total Norge AS 37,500000
100 84/03/09 7121/7 Deminex Norge AS 4,000000
20/03/09 O Den norske stats oljeselskap a.s 51,000000 (30,000)
Total Norge AS 35,000000
Svenska Petroleum Exploration AS 10,000000
101 85/03/01 16/10 Deminex Norge AS 5,000000
22/03/01 Den norske stats oljeselskap a.s 50,000000 (30,000)
O Norsk Agip AS 45,000000
102 85/03/01 25/5 Den norske stats oljeselskap a.s 50,000000 (30,000)
25/03/01 O Total Norge AS 40,000000
Norsk Hydro Produksjon AS 10,000000
102 B 98/01/22 25/5 Den norske stats oljeselskap a.s 50,000000 (30,000)
25/03/01 O EIf Petroleum Norge AS 30,000000
Total Norge AS 20,000000
103 85/03/01 25/7 O Amerada Hess Norge AS 50,000000
21/03/01 Den norske stats oljeselskap a.s 50,000000 (30,000)
103 B 98/01/22 25/7 Amerada Hess Norge AS 12,500000
21/03/01 Den norske stats oljeselskap a.s 50,000000 (30,000)
O Norske Conoco A/S 37,500000
104 85/03/01 30/9 Den norske stats oljeselskap a.s 50,000000 (30,000)
25/03/01 Mobil Development Norway AS 5,000000
O Norsk Hydro Produksjon AS 24,000000
Norske Conoco A/S 11,000000
Saga Petroleum ASA 10,000000
107 85/03/01 6407/ 7 Den norske stats oljeselskap a.s 50,000000 (30,000)
21/03/01 Mobil Development Norway AS 20,000000
Petro-Canada Norge AS 7,500000
O Norsk Hydro Produksjon AS 22,500000

109 85/03/01 7120/ 2 Den norske stats oljeselskap a.s 61,945000 (30,000)
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22/03/01 7120/ 3 Mobil Development Norway AS 15,000000
O Norsk Hydro Produksjon AS 23,055000
110 85/03/01 7120/5 Amerada Hess Norge AS 8,330000
21/03/01 7121/5 O Den norske stats oljeselskap a.s 50,000000 (30,000)
7121/5 Total Norge AS 20,000000
Fina Production Licenses AS 5,000000
Norsk Hydro Produksjon AS 16,670000
112 85/07/26 25/2 Den norske stats oljeselskap a.s 50,000000 (30,000)
21/07/26 O EIlf Petroleum Norge AS 21,800000
Norsk Hydro Produksjon AS 17,300000
Total Norge AS 10,900000
113 85/08/23 2/12 O Amerada Hess Norge AS 50,000000
21/08/23 Den norske stats olieselskap a.s 50,000000 (30,000)
114 85/08/23 9/2 Deminex Norge AS 10,000000
22/08/23 O Den norske stats olieselskap a.s 65,000000 (30,000)
Saga Petroleum ASA 25,000000
114 B 95/08/11 9/5 Deminex Norge AS 10,000000
01/08/11 O Den norske stats oljeselskap a.s 65,000000 (30,000)
Saga Petroleum ASA 25,000000
114 C 98/09/03 9/1 Deminex Norge AS 10,000000
99/09/03 9/2 O Den norske stats oljeselskap a.s 65,000000 (30,000)
9/4 Saga Petroleum ASA 25,000000
115 85/08/23 9/ 3 O Den norske stats olieselskap a.s 73,000000 (30,000)
21/08/23 Deminex Norge AS 27,000000
116 85/08/23 15/12 Amerada Hess Norge AS 10,000000
22/08/23 15/12 Den norske stats olieselskap a.s 70,000000 (30,000)
Norsk Hydro Produksjon AS 10,000000
O Saga Petroleum ASA 10,000000
117 85/08/23 25/6 Amerada Hess Norge AS 10,000000
22/08/23 Den norske stats oljeselskap a.s 50,000000 (30,000)
Fina Production Licenses AS 15,000000
O Saga Petroleum ASA 25,000000
120 85/08/23 34/7 Den norske stats olieselskap a.s 47,000000 (28,000)
23/08/23 34/8 EIf Petroleum Norge AS 11,000000
O Norsk Hydro Produksjon AS 23,000000
Norske Conoco A/S 13,000000
Saga Petroleum ASA 6,000000
121 86/02/28 6407/5 O Den norske stats oljeselskap a.s 50,000000 (40,000)
22/02/28 Mobil Development Norway AS 20,000000
Norsk Hydro Produksion AS 20,000000
Saga Petroleum ASA 10,000000
122 86/02/28 6507/2 Amerada Hess Norge AS 20,000000
25/02/28 Den norske stats oljeselskap a.s 50,000000 (30,000)
Mobil Development Norway AS 10,000000
O Norsk Agip AS 20,000000
124 86/02/28 6507/ 8 O Den norske stats oljeselskap a.s 65,000000 (30,000)
25/02/28 Neste Petroleum AS 10,000000
Norske Conoco A/S 25,000000
127 86/02/28 6607/12 Den norske stats oljeselskap a.s 50,000000 (30,000)
23/02/28 O EIf Petroleum Norge AS 35,000000
Fina Production Licenses AS 15,000000
128 86/02/28 6608/10 O Den norske stats oljeselskap a.s 50,000000 (25,000)
26/02/28 6608/11 Enterprise Oil Norwegian AS 10,000000
Norsk Agip AS 11,500000
Norsk Hydro Produksjon AS 13,500000
Saga Petroleum ASA 15,000000
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128 B 98/01/30 6508/ B O Den norske stats oljeselskap a.s 70,000000 (55,000)
04/01/30 Enterprise Oil Norwegian AS 6,000000
Norsk Agip AS 6,900000
Norsk Hydro Produksjon AS 8,100000
Saga Petroleum ASA 9,000000
132 87/04/10 6407/10 Den norske stats oljeselskap a.s 50,000000 (30,000)
23/04/10 Mobil Development Norway AS 20,000000
Petro-Canada Norge AS 7,500000
O Norsk Hydro Produksjon AS 22,500000
134 87/04/10 6506/11 O Den norske stats oljeselskap a.s 53,000000 (25,000)
27/04/10 Norsk Agip AS 30,000000
Saga Petroleum ASA 7,000000
Total Norge AS 10,000000
138 87/05/29 7122/6 Amerada Hess Norge AS 13,000000
23/05/29 Den norske stats oljeselskap a.s 50,000000 (30,000)
O Total Norge AS 37,000000
142 87/05/29 29/9 O Den norske stats oljeselskap a.s 70,000000 (30,000)
27/05/29 30/7 Saga Petroleum ASA 30,000000
30/10
143 88/07/08 1/2 Phillips Petroleum Norsk AS 20,000000
27/07/08 Den norske stats oljeselskap a.s 30,000000 (30,000)
Enterprise Oil Norwegian AS 15,000000
O Norsk Hydro Produksjon AS 35.000000
144 88/07/08 1/5 Enterprise Oil Norwegian AS 25,000000
28/07/08 1/6 Den norske stats oljeselskap a.s 50,000000 (30,000)
1/6 O Norske Conoco A/S 15,000000
Amerada Hess Norge AS 10,000000
145 88/07/08 1/9 O Phillips Petroleum Norsk AS 40,000000
24/07/08 2/7 Den norske stats oljeselskap a.s 40,000000 (30,000)
Norsk Agip AS 10,000000
Norsk Hydro Produksjon AS 10,000000
146 88/07/08 2/4 Amerada Hess Norge AS 10,000000
27/07/08 Den norske stats oljeselskap a.s 30,000000 (30,000)
Elf Petroleum Norge AS 20,000000
Phillips Petroleum Norsk AS 20,000000
O Saga Petroleum ASA 20,000000
147 88/07/08 3/7 O A/S Norske Shell 50,000000
27/07/08 3/8 Den norske stats oljeselskap a.s 50,000000 (30,000)
148 88/07/08 7/4 Amerada Hess Norge AS 25,000000
24/07/08 7/7 Amoco Norway AS 10,000000
O Den norske stats oljeselskap a.s 50,000000 (30,000)
Total Norge AS 15,000000
150 88/07/08 24/9 Den norske stats oljeselskap a.s 40,000000 (30,000)
24/07/08 Enterprise Oil Norwegian AS 40,000000
O Fina Production Licenses AS 10,000000
Saga Petroleum ASA 10,000000
152 88/07/08 33/12 Idemitsu Oil Exploration (Norsk) a.s. 10,000000
25/07/08 O Den norske stats olieselskap a.s 80,000000 (30,000)
Mobil Development Norway AS 10,000000
153 88/07/08 35/9 A/S Norske Shell 12,000000
28/07/08 36/ 7 Deminex Norge AS 8,000000
Den norske stats oljeselskap a.s 50,000000 (30,000)
O Norsk Hydro Produksjon AS 20,000000
Saga Petroleum ASA 10,000000
156 89/03/03 6406/11 Amerada Hess Norge AS 10,000000
99/03/03 Den norske stats oljeselskap a.s 30,000000 (30,000)
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Norsk Chevron AS 20,000000
O Saga Petroleum ASA 40,000000
157 89/03/03 6406/12 Den norske stats oljeselskap a.s 20,000000 (20,000)
99/03/03 Norske Conoco A/S 10,000000
O Norsk Chevron AS 30,000000
Phillips Petroleum Norsk AS 15,000000
Saga Petroleum ASA 25,000000
158 89/03/03 6407/8 O BP Petroleum Dev. of Norway AS 40,000000
28/03/03 Den norske stats olieselskap a.s 30,000000 (30,000)
Norsk Chevron AS 20,000000
A/S Norske Shell 10,000000
159 89/03/03 6507/ 3 O Den norske stats oljeselskap a.s 50,000000 (20,000)
99/03/03 Enterprise Oil Norwegian AS 40,000000
Saga Petroleum ASA 10,000000
163 91/03/01 2/10 Amerada Hess Norge AS 10,000000
00/03/01 2/10 Den norske stats oljeselskap a.s 50,000000 (35,000)
Norsk Agip AS 10,000000
O Saga Petroleum ASA 30,000000
166 91/03/01 15/6 Den norske stats olieselskap a.s 70,000000 (30,000)
00/03/01 O Deminex Norge AS 30,000000
167 91/03/01 16/1 Amoco Norway AS 10,000000
00/03/01 O Den norske stats oljeselskap a.s 50,000000 (20,000)
Norsk Hydro Produksjon AS 30,000000
Phillips Petroleum Norsk AS 10,000000
168 91/03/01 25/10 Amerada Hess Norge AS 25,000000
99/03/01 O Den norske stats olieselskap a.s 75,000000 (20,000)
169 91/03/01 25/8 Den norske stats oljieselskap a.s 50,000000 (35,000)
00/03/01 25/11 Esso Expl. & Prod. Norway A/S 10,000000
O Norsk Hydro Produksjon AS 40,000000
171 91/03/01 30/12 Den norske stats olieselskap a.s 50,000000 (35,000)
00/03/01 O Norsk Hydro Produksjon AS 30,000000
Mobil Development Norway AS 10,000000
Saga Petroleum ASA 10,000000
172 91/03/01 33/9 Amerada Hess Norge AS 5,550000
25/03/01 33/9 Den norske stats oljeselskap a.s 50,000000 (35,000)
O Mobil Development Norway AS 27,780000
Norske Conoco A/S 16,670000
173 91/03/01 35/10 O Den norske stats oljeselskap a.s 50,000000 (20,000)
00/03/01 Elf Petroleum Norge AS 15,000000
Mobil Development Norway AS 20,000000
Norsk Hydro Produksjon AS 15,000000
174 91/03/01 35/12 Den norske stats oljeselskap a.s 50,000000 (35,000)
01/03/01 O Saga Petroleum ASA 30,000000
Norske Conoco A/S 20,000000
175 91/03/01 6204/10 O Den norske stats olieselskap a.s 50,000000 (25,000)
99/03/01 6204/11 Enterprise Oil Norwegian AS 10,000000
Neste Petroleum AS 10,000000
Phillips Petroleum Norsk AS 20,000000
Saga Petroleum ASA 10,000000
176 91/03/01 6407/11 O A/S Norske Shell 40,000000
28/03/01 6407/12 Den norske stats oljeselskap a.s 35,000000 (35,000)
Norsk Chevron AS 15,000000
Norsk Hydro Produksjon AS 10,000000

177 91/03/01 6610/2 BP Petroleum Dev. of Norway AS 20,000000
00/03/01 6610/ 3 O Den norske stats oljeselskap a.s 50,000000 (20,000)
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Prod. Awarded Blocks Licensees Share SDFI
Lic.
Saga Petroleum ASA 30,000000
181 91/03/01 7128/6 Amoco Norway AS 15,000000
99/03/01 7128/ 9 O Den norske stats oljeselskap a.s 70,830000 (30,000)
7129/ 4  EIf Petroleum Norge AS 14,170000
182 91/03/01 7219/7 Den norske stats oljeselskap a.s 30,000000 (30,000)
00/03/01 7219/8 Enterprise Oil Norwegian AS 20,000000
Norsk Chevron AS 20,000000
O Saga Petroleum ASA 30,000000
185 91/09/13 31/7 Den norske stats oljeselskap a.s 46,000000 (33,400)
15/04/06 Esso Expl. & Prod. Norway A/S 17,600000
Neste Petroleum AS 13,200000
O Norsk Hydro Produksjon AS 23,200000
186 93/09/10 7/10 Amoco Norway AS 15,000000
99/09/10 7/11 Den norske stats oljeselskap a.s 50,000000 (40,000)
O Saga Petroleum ASA 20,000000
Total Norge AS 15,000000
187 93/09/10 15/2 O Amoco Norway AS 25,000000
99/09/10 15/3 Den norske stats oljeselskap a.s 65,000000 (40,000)
15/3 Norsk Hydro Produksjon AS 10,000000
189 93/09/10 25/8 O Amerada Hess Norge AS 20,000000
99/09/10 25/9 Den norske stats oljeselskap a.s 70,000000 (45,000)
Saga Petroleum ASA 10,000000
190 93/09/10 30/8 Den norske stats olieselskap a.s 50,000000 (50,000)
99/09/10 Total Norge AS 10,000000
Elf Petroleum Norge AS 10,000000
O Norsk Hydro Produksjon AS 30,000000
191 93/09/10 31/1 Den norske stats olieselskap a.s 60,000000 (45,000)
99/09/10 31/2 Mobil Development Norway AS 10,000000
31/4 Neste Petroleum AS 10,000000
31/5 O Norsk Hydro Produksjon AS 20,000000
192 93/09/10 34/5 Den norske stats oljeselskap a.s 62,000000 (35,000)
99/09/10 O Mobil Development Norway AS 18,000000
Norske Conoco A/S 20,000000
193 93/09/10 34/11 Norsk Hydro Produksjon AS 15,000000
01/09/10 O Den norske stats olieselskap a.s 80,000000 (40,000)
Elf Petroleum Norge AS 5,000000
194 93/09/10 35/4 Den norske stats oljeselskap a.s 55,000000 (45,000)
99/09/10 35/5 EIlf Petroleum Norge AS 10,000000
O Norsk Hydro Produksjon AS 25,000000
Saga Petroleum ASA 10,000000
195 93/09/10 35/8 O BP Petroleum Dev. of Norway AS 25,000000
99/09/10 Den norske stats oljeselskap a.s 35,000000 (35,000)
Norsk Hydro Produksjon AS 25,000000
Norske Conoco A/S 15,000000
196 93/09/10 35/6 Norsk Hydro Produksjon AS 15,000000
99/09/10 36/ 4 O Den norske stats olieselskap a.s 75,000000 (25,000)
Idemitsu Petroleum Norge a.s. 10,000000
197 93/09/10 6306/ 2 O Amerada Hess Norge AS 70,000000

99/09/10 6306/5 Den norske stats oljeselskap a.s 30,000000 (30,000)

198 93/09/10 6306/ 6 O Den norske stats oljeselskap a.s 65,000000 (40,000)

99/09/10 Elf Petroleum Norge AS 15,000000
Norsk Hydro Produksjon AS 20,000000
199 93/09/10 6406/ 2 Den norske stats oljeselskap a.s 60,000000 (45,000)
99/09/10 Mobil Development Norway AS 15,000000
O Saga Petroleum ASA 25,000000
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Prod. Awarded Blocks Licensees Share SDFI
Lic.
200 93/09/10 6608/ 7 O Den norske stats oljeselskap a.s 65,000000 (40,000)
99/09/10 6608/ 8 Neste Petroleum AS 15,000000
Phillips Petroleum Norsk AS 20,000000

201 93/09/10 7018/ 3 Den norske stats oljeselskap a.s 25,000000 (25,000)
00/09/10 7019/1 Enterprise Oil Norwegian AS 25,000000
Neste Petroleum AS 15,000000
O Norsk Agip AS 35,000000

202 93/09/10 7227/11 Amerada Hess Norge AS 25,000000
99/09/10 7227/12 O Den norske stats olieselskap a.s 55,000000 (30,000)
7228/ 7 Saga Petroleum ASA 20,000000
7228/10

203 96/02/02 24/ 6 O Norsk Hydro Produksjon AS 35,000000
02/02/02 25/4 Norske Conoco A/S 20,000000
25/7 Amoco Norway AS 15,000000
Den norske stats oljeselskap a.s 30,000000 (30,000)

204 96/02/02 24/ 9 O Den norske stats oljeselskap a.s 65,000000 (30,000)

02/02/02 24/11 Amerada Hess Norge AS 20,000000
24/12 Enterprise Oil Norwegian AS 15,000000
205 96/02/02 32/ 1 O Phillips Petroleum Norsk AS 30,000000
00/02/02 32/2 Norsk Hydro Produksjon AS 20,000000
32/4 Total Norge AS 20,000000
32/5 Den norske stats oljeselskap a.s 30,000000 (30,000)
206 96/02/02 33/5 O Mobil Development Norway AS 75,000000
02/02/02 33/6 Saga Petroleum ASA 25,000000
34/ 4
207 96/02/02 6302/ 4 O Esso Expl. & Prod. Norway A/S 35,000000
04/02/02 6302/5 Den norske stats oljeselskap a.s 55,000000 (30,000)
6302/ 7 Saga Petroleum ASA 10,000000
6302/ 8

208 96/02/02 6304/ 9 O BP Petroleum Dev. of Norway AS 45,000000
04/02/02 6305/ 7 AJS Norske Shell 25,000000
Den norske stats olieselskap a.s 30,000000 (30,000)

209 96/02/02 6305/ 1 O Norsk Hydro Produksion AS 25,000000
06/02/02 6305/2 AJ/S Norske Shell 15,000000
6305/4 Esso Expl. & Prod. Norway A/S 10,000000
6305/5 Den norske stats olieselskap a.s 50,000000 (35,000)
210 96/02/02 6404/ 3 O AJS Norske Shell 30,000000
06/02/02 6405/1 Norsk Hydro Produksjon AS 20,000000
6504/9 Den norske stats oljeselskap a.s 50,000000 (30,000)
6504/12
6505/ 7
6505/10
211 96/02/02 6506/ 6 O Mobil Development Norway AS 30,000000
02/02/02 6507/ 4 Norsk Agip AS 20,000000
EIf Petroleum Norge AS 20,000000
Den norske stats olieselskap a.s 30,000000 (30,000)
212 96/02/02 6507/5 O Amoco Norway AS 30,000000
02/02/02 6507/ 6 Enterprise Oil Norwegian AS 25,000000
Mobil Development Norway AS 15,000000

Den norske stats olieselskap a.s 30,000000 (30,000)

213 96/02/02 6508/ 1 O Saga Petroleum ASA 25,000000
02/02/02 Den norske stats oljeselskap a.s 55,000000 (30,000)
Phillips Petroleum Norsk AS 20,000000
214 96/02/02 6510/ 1 O A/S Norske Shell 30,000000
02/02/02 6510/ 2 Mobil Development Norway AS 20,000000
Elf Petroleum Norge AS 20,000000
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Prod. Awarded Blocks Licensees Share SDFI
Lic.
Den norske stats oljeselskap a.s 30,000000 (30,000)
215 96/02/02 6604/ 2 O Saga Petroleum ASA 25,000000
04/02/02 6604/3 Norsk Hydro Produksjon AS 20,000000
6704/12 Norske Conoco A/S 15,000000
6705/10 Mobil Development Norway AS 10,000000
Den norske stats oljeselskap a.s 30,000000 (30,000)
216 96/02/02 6610/ 1 O Amoco Norway AS 30,000000
02/02/02 Total Norge AS 25,000000
Enterprise Oil Norwegian AS 15,000000

Den norske stats oljeselskap a.s 30,000000 (30,000)

217 96/02/02 6706/11 O Den norske stats olieselskap a.s 65,000000 (30,000)
06/02/02 6706/12 BP Petroleum Dev. of Norway AS 20,000000
Norske Conoco A/S 15,000000

218 96/02/02 6706/12 O BP Petroleum Dev. of Norway AS 25,000000
06/02/02 6707/10 Den norske stats olieselskap a.s 50,000000 (35,000)

Esso Expl. & Prod. Norway A/S 15,000000
Saga Petroleum ASA 10,000000
219 96/02/02 6710/ 6 O Norsk Hydro Produksjon AS 45,000000
06/02/02 Norsk Agip AS 40,000000
Fina Production Licenses AS 15,000000
220 96/02/02 6710/10 O Den norske stats oljeselskap a.s 70,000000 (30,000)
06/02/02 Amerada Hess Norge AS 15,000000
Amoco Norway AS 15,000000
221 97/05/30 Elf Petroleum Norge AS 10,000000
07/05/15 O Norsk Hydro Produksjon AS 20,000000
Mobil Development Norway AS 15,000000
Saga Petroleum ASA 10,000000
Den norske stats oljeselskap a.s 45,000000 (30,000)
222 97/05/30 EIf Petroleum Norge AS 10,000000
07/05/15 O Norsk Hydro Produksjon AS 20,000000
Mobil Development Norway AS 15,000000
Saga Petroleum ASA 10,000000
Den norske stats oljeselskap a.s 45,000000 (30,000)
223 97/05/30 EIf Petroleum Norge AS 10,000000
07/05/15 O Norsk Hydro Produksjon AS 20,000000
Mobil Development Norway AS 15,000000
Saga Petroleum ASA 10,000000
Den norske stats oljeselskap a.s 45,000000 (30,000)
224  97/05/30 7217/ 9 O EIf Petroleum Norge AS 30,000000
05/05/15 7217/12 Mobil Development Norway AS 25,000000

7218/ 7  Phillips Petroleum Company Norway 25,000000
7218/ 8 DEN NORSKE STATS OLJESESKAP A.S 20,000000 (20.000)

7218/10
7218/11
225 97/05/30 Norsk Agip AS 15,000000
07/05/15 Enterprise Oil Norwegian AS 15,000000
Neste Petroleum AS 10,000000
O Saga Petroleum ASA 20,000000
Den norske stats oljeselskap a.s 40,000000 (20,000)
226 97/05/30 Norsk Agip AS 15,000000
07/05/15 Enterprise Oil Norwegian AS 15,000000
Neste Petroleum AS 10,000000
O Saga Petroleum ASA 20,000000
Den norske stats oljeselskap a.s 40,000000 (20,000)
227 97/05/30 Norsk Agip AS 15,000000
07/05/15 Enterprise Oil Norwegian AS 15,000000
Neste Petroleum AS 10,000000
O Saga Petroleum ASA 20,000000
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Den norske stats olieselskap a.s 40,000000 (20,000)
228 97/05/30 7222/ 6 Norsk Hydro Produksjon AS 20,000000
05/05/15 7222/ 8 O Saga Petroleum ASA 30,000000
7222/ 9 Den norske stats olieselskap a.s 50,000000 (30.000)
7222/11
7222/12
7223/ 4
7223/ 5
7223/ 6
229 97/05/30 7122/ 7 O Norsk Agip AS 25,000000
05/05/15 7122/ 8 Enterprise Oil Norwegian AS 15,000000
7122/ 9 Neste Petroleum AS 15,000000

7122/10 Phillips Petroleum Company Norway 25,000000
7123/ 7 Den norske stats oljeselskap a.s 20,000000 (20.000)

230 97/05/30 Amerada Hess Norge AS 15,000000
07/05/15 Norsk Hydro Produksjon AS 15,000000
O Mobil Development Norway AS 20,000000
Saga Petroleum ASA 15,000000
Den norske stats olieselskap a.s 35,000000 (20,000)
231 97/05/30 Amerada Hess Norge AS 15,000000
07/05/15 Norsk Hydro Produksjon AS 15,000000
O Mobil Development Norway AS 20,000000
Saga Petroleum ASA 15,000000
Den norske stats oljeselskap a.s 35,000000 (20,000)
232 97/05/30 Amerada Hess Norge AS 15,000000
07/05/15 Norsk Hydro Produksjon AS 15,000000
O Mobil Development Norway AS 20,000000
Saga Petroleum ASA 15,000000
Den norske stats olieselskap a.s 35,000000 (20,000)
233 97/05/30 Norsk Agip AS 15,000000
07/05/15 Norsk Hydro Produksjon AS 15,000000
Saga Petroleum ASA 20,000000
O Den norske stats olieselskap a.s 50,000000 (20,000)
234 97/05/30 Norsk Agip AS 15,000000
07/05/15 Norsk Hydro Produksjon AS 15,000000
Saga Petroleum ASA 20,000000
O Den norske stats olieselskap a.s 50,000000 (20,000)
235 97/05/30 Norsk Agip AS 15,000000
07/05/15 Norsk Hydro Produksjon AS 15,000000
Saga Petroleum ASA 20,000000
O Den norske stats oljeselskap a.s 50,000000 (20,000)
236 97/05/30 Norsk Agip AS 15,000000
07/05/15 Norsk Hydro Produksjon AS 15,000000
Saga Petroleum ASA 20,000000
O Den norske stats oljeselskap a.s 50,000000 (20,000)
237 98/01/30 6407/3 Norsk Agip AS 7,900000
27104/27 Norsk Hydro Produksjon AS 2,600000
Mobil Development Norway AS 7,350000
Neste Petroleum AS 7,000000
Saga Petroleum ASA 7,000000
O DEN NORSKE STATS OLJESELSKAP AS 60,500000 (46,950)
Total Norge AS 7,650000
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7.2 SALE AND RELEASE OF DATA in digital format on diskette or magnetic tape. Reference
is otherwise made to the Norwegian Petroleum Directorate’s
7.2.1 REPORTING AND RELEASE OF DATAAND list of publications.
MATERIAL FROM THE SHELF The Norwegian Petroleum Directorate received 123
orders for data from a total of 1,313 wells. 78 orders were
In connection with the Norwegian Petroleum Directorate’sfor film/hard copies from 502 wells, 33 were for digital
follow-up of the petroleum activities on the Norwegian data sets from 737 “High Quality Log Data project”
continental shelf, the Norwegian Petroleum Directorate(HQLD) wells, six were orders for digital core analyses
receives inter alia copies of reports, borehole logs and réfom 19 wells and six were for digital direction data from
presentative samples of drill cuttings and cores. The Nord5 wells. This is an increase of 123 per cent compared
wegian Petroleum Directorate also receives oil sample®ith 1997.
from all tested wells. The Norwegian Petroleum Directorate has delivered 64
As of 31 December 1998, the Norwegian Petroleumother digital data collections. The most common are well
Directorate has stocked 108,716 meters of core materidists (exploration and production wells), production licenses
from 1,201 wells, 460,046 samples of washed cuttings fronfcurrent and historic), exploration areas and blocks,
1,265 wells and 526,034 wet samples from 1,506 wells. Innstallations, pipelines and other collections listed in the
addition, there are oil and condensate samples from 32Birectorate’s publications list. In addition, several special
wells. This includes material from Svalbard, Hopen andcollections have been made to order.
Andgya as well as from some foreign wells, mostly from  In the Norwegian Petroleum Directorate’s two core
the British sector of the North Sea. In connection withstudy rooms it is possible to examine core materials, drill
NORAD assignments, the Norwegian Petroleumcuttings and wet samples. In special cases, material may
Directorate has also received material from Tanzania anfe made available for studies and analyses performed out-
Mozambique. side of the Directorate. Applications for release of data
In 1998, the Norwegian Petroleum Directorate receivedshould be addressed to the Release Committee at the Nor-
5,216 meters of cores, 35,249 samples of washed cuttingg/€gian Petroleum Directorate.
16,942 wet samples and 17 oil samples. Thirteen applications have been considered in 1998.
During the course of 1998, material has been extracte®f these, eight were for organic geochemistry studies, four
from 1,003 exploration wells, 94 foreign wells and 1,003 for biostratigraphic and one for geophysical. A total of

production wells for further examination. about 34 kg of sample material and 50 ml of oil was relea-
The storage facility was closed for 67 working days sed.

due to work being conducted. In 1998, the Norwegian Petroleum Directorate’s core

study rooms were used by 29 different companies/

7.2.2 RELEASE OF DATA institutions for examination of cores and/or geological sam-

The Norwegian Petroleum Directorate is responsible forpling. The core study rooms have been used by external
publishing data and releasing material inter alia for theguests on 96 days, in addition to 116 days of use by
purposes of education and research. Geological an@mployees of the Norwegian Petroleum Directorate.
technical reservoir data are normally released two years As of 31 December 1998, the Norwegian Petroleum
after well completion. The licensees’ interpretations areDirectorate has released data from 1,128 seismic surveys,
not released. “Well Data Summary Sheets” (WDSS) arevhich cover 4,423,278 line kilometers of seismic.
issued annually. This publication shows which wells have A list of these surveys may be found in the publication
been released and which core and log materials are availablReleased seismic surveys, Volume A and B". “Volume
from the various wells. In addition, some technical dataA” contains data packages for the North Sea, while “Volume
and test results are also given, as well as a composite Idg contains packages for the Norwegian Sea.
with lithology description of each well.

In addition to the WDSS, the Norwegian Petroleum
Directorate issues the publication “Licenses, Areas, Area’-2.3  SALE OF THE NORWEGIAN PETRO-
coordinates, Exploration Wells”, which contains an LEUM DIRECTORATE'S SEISMIC DATA
overview of each production license on the NorwegianThe Norwegian Petroleum Directorate’s regional and semi-
continental shelf; license number, award date, operatoff€gional seismic data (NPD seismic) is made available to
awarded area, current area, licensees and their interestg€ industry in the form of seismic data packages. In 1998,
geographical coordinates for the areas, some data abo@t Packages were sold at a value of NOK 37 million. The
each well drilled in the license and a map of the area wittiable below shows the number of packages sold in 1998
the wells plotted in. Some historical data and tables fronfind in total.

fthe drilling activitie_s are also included. This publication_is Package Name _ 1908 Total

issued annually with a half-yearly update. The Norwegiar 88; mﬂfe?fﬂ”ge:ag-geg!ona:-gt-; . 23
. - . gre-lrgnaelag-regional-PK-

Petroleum Directorate has experlenced_ a growing dema_n 003 Tampen-Spur 22

for released data as more data types with improved qualit 004 Mgre-South-84 22

are made available. Some types of data can also be deliver %5  Trendelag-Regional L 22
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Packace Name

006
007
008
009
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Haltenbanken-Vest-84
Frgyabanken-84
Mgre-Trgndelag-Pakke-2 #)
Mgre-Trgndelag-Pakke-3 #)
Traenabanken
Reg-Data-Nordland-Ryggen
Nordland-I1V-85
Reg-Data-Midt-N-Sokkel

Nordland-11-83
Nordland-111-84
Troms-ll

Regional-Data-Troms-@st
Finnmark-Vest-83
Finnmark-Vest-84
Nordland-111-85
Mgre-Ser-Test-84 #)
Storegga-85

Vgringplataet
Varingbassenget-85/86
Lofoten-Vest-86
Jan-Mayen-85
Varingbassenget-87
Nordland-VI-87
Nordland-VII-87
Nordland-V-87
Nordland-VI-88
Nordland-VI1-88
Nordland-V-73-79
Nordland-VI-73-79
Nordland-VI-89
Nordland-VII-89
Nordland-VII-74/75
Nordsjgen-Sgr-Test-89 #)
Vgringbassenget-88
Vgringbassenget-Merlin-89
Varingbassenget-Western-89
Mgrebassenget-88
Typeprofiler-Barentshavet #)
Varingbassenget-1-90
Storegga-90
Vikinggraben-Sgr-Test-91 #)
Vikingbanken-Test-91 #)
Norskehavet-74/79
Varingbassenget-1I-Ensign-91
Varingbassenget-1I-Digicon-91
Mgrebassenget-91
Jan-Mayen-88
Varingbassenget-11-92
Mgrebassenget-Ensign-92
Mgrebassenget-Digicon-92
Vestfjorden

Vestfjorden-77/78
Troms-Hovedpakke
Reg-Data-Troms-Bar.Havet-73
Troms-ii-83/84

Troms-lii-85

Troms-I-@st-77
Troms-Nord-82-Pakke-1
Troms-Nord-83-Pakke-3
Troms-Nord-82-Pakke-2
Troms-Nord-83-Pakke-4
Bjgrngya-Pakke-1
Bjerngya-Ser-84
Bjgrngya-@st-Regional-84
Bjgrnoya-Jst-84
Bjegrngya-Tillegg-Nord
Bjgrngya-Vest-Regional-84
Lopparyggen-@st-Regional-84
Lopparyggen-@st-85-Ssl-Diag
Lopparyggen-@st-85-Nord
Lopparyggen-@st-85-Geco-Diag
Lopparyggen-@st-85-Grid
Bjerngya-dst-Test-85 #)
Bjgrngya-Vest-86-Diag
Bjgrngya-Vest-86-High
Bjgrngya-Vest-86-Margin
Bjgrngya-Vest-86-Swath #)
Bjgrngya-Vest-87
Barentshavet-Sgr-@st-HovedPk
Barentshavet-Sar-@st-Pakke-2
Nordkapp-Bass-85-Geco-Diag

NWNNDDN

P NNN N

PN

NN N NN NNNN

NN N

Package Name 1998  Total
303 Nordkapp-Bassenget-85-Nord 20
304 Nordkapp-Bassenget-85-Grid 21
305 Nordkapp-Bassenget-86-Diag 20
306 Nordkapp-Bassenget-86-Sar 21
307 Nordkapp-Bassenget-86-Nord 14
308 Finnmark-@st-86-Regional 19
309 Finnmark-@st-86-Diag 18
310 Finnmark-@st-86-Gsi 19
312 Nordkapp-Test-87 #) 1
400 Barentshavet Nordvest Regional 3
500 Barentshavet Nordgst Regional 3

7.3 EXPLORATION DRILLING

STATISTICS
As of 31 December 1998, a total of 942 exploration wells
had been spudded on the Norwegian continental shelf since
drilling commenced in 1966. Of these, 673 were wildcats
and 269 were appraisal wells.

887 exploration wells have been completed and 52 wells
were temporarily abandoned for various reasons. Some
have been temporarily abandoned with a view to subsequent
testing, possible completion as production wells, continued
drilling or subsequent plugging.

The northernmost well on the Norwegian shelf is 7316/
5-1, which was drilled in 1992 with Norsk Hydro as opera-
tor, the easternmost is 7229/11-1, drilled in 1993 by Shell,
and the westernmost is 6301/11-2 drilled by Statoil in 1991.

The exploration wells have been drilled by 21 different
operating companies. Regional distribution of total wells
per operator is shown in Figure 7.3.a. The number of ope-
rating days per company in 1998 is shown in Figure 7.3.b.
Figure 7.3.c shows the Norwegian operating companies’
share of the drilling activities.

As of 31 December 1998, 3,046,295 meters have been
drilled during exploration drilling, of which 84,214 meters
were drilled in 1998. Average total depth for exploration
wells that reached total depth in 1998 is 3.921 meters.

Figure 7.3.a
Regional spread of exploration wells per operator
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Figure 7.3.b
Rig days per operator
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Figure 7.3.c
Participation of Norwegian operators in exploration
drilling activity per year
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Exploration well 6406/2-1, which was re-entered and drilledwell was drilled at an angle and did not reach the same
deeper by Saga Petroleum ASA in 1995, is the deepest wellepth under the seabed as well 6406/2-1.
drilled so far on the Norwegian shelf with a depth of 5.870  The deepest water ever drilled in on the Norwegian shelf
is 1.274 meters. The well was 6707/10-1, which was drilled
The longest well path for an exploration well so far isin 1997 with BP as operator. This is 751 meters deeper
9/2-8 S, which was drilled by Statoil in 1997/1998. Thethan the previous record. The average water depth for
well path was 7,684 meters RKB (7,642 m MSL). Theexploration wells drilled in 1998 was 275 meters. Table
7.3.d shows the average water depth for exploration wells
drilled during the period 1966-1998.

meters MSL.

Table 7.3.a
Regional spread of spudded wells

Year spudded 66 6768 69 70 71 72 73 74 75 76 77 78
North Sea

Wildcat 2 610 12 11 11 11 17 12 18 20 12 14
Appraisal 2 1 6 5 3 5 6 8 3 8 5
Norwegian Sea

Wildcat

Appraisal

Barents Sea

Wildcat

Appraisal

Total exploration

drilling

Wildcat 2 610 12 11 11 11 17 12 18 20 12 14
Appraisal 2 1 6 5 3 5 6 8 3 8 5
Exploration wells 2 612 13 17 16 14 22 18 26 23 20 19
Development wells 1 18 24 7 34 50
Total drilled 2 612 13 17 16 14 23 36 50 30 54 69
Table 7.3.b
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Exploration wells spudded in 1998 (Regional spread)

Operator North Sea

W A E W
Statoil 3 2 5 1
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98 Sum

13 510

5 110

1 33

52

18 672

26 942

129 1501

155 2443
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Operator

Saga
Esso
Shell
Amoco
Conoco
Mobil

BP

Gulf
Murphy
Total
Agip
Deminex
Syracuse
Texaco
Unocal
Fina
Amerada

Wildcat

Appraisal

Exploration wells
W = wildcat wells
Table 7.3.c

13

North Sea
A E
1 2z
2
1
1
1 1
1
7
20

A = appraisal wells

Norwegian Sea

W A E
1 1
1 1
1 1
5
1
6

Barents Sea

\W A

E = exploration wells

Exploration wells by operating company (Regional spread)

Operator

Statoil
Hydro
Phillips
Elf
Saga
Esso
Shell
Amoco
Conoco
Mobil
BP

Gulf
Murphy
Total
Agip
Deminex
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W
84
94
43
46
54
37
28

North Sea
A E
61 145
47 141
20 63
18 64
15 69
24 61
11 39
13 48
21
9 29
15 32
7
1 4
2
8
3

Norwegian Sea
w A E
51 14 65
15 2 17

1 1

oON O NN
o]
=
w

E

Barents Sea

W A
19 1
18

w b~ WPE

=

E
20
18

W b WP

N

Total
W A
2 1
1
2
1
1
1 1
1
18
8
Total
W A
154 76
127 49
44 20
49 18
74 19
43 24
38 16
36 13
27 8
24 9
23 15
7
3 1
3
8
3

w m

N P RPN R

26

230
176
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Operator North Sea Norwegian Sea Barents Sea Total
W A E W A E W A E W A E
Syracuse 1 1 1 1
Texaco 1 1 1 1
Unocal 1 1 1 1
Fina 2 1 3 2 1 3
Amerada 4 4 1 1 5 5
Wildcat 511 110 52 673
Appraisal 235 33 1 269
Exploration wells 746 143 53 942
W = wildcat wells A = appraisal wells E = exploration wells
Table 7.3.d
Average water depth and drilling depth
Year Average water  Average total depth Year Average water Average total depth
depth (m) (m) depth (m) (m)
1966 94 3015 1983 192 3 287
1967 100 2682 1984 212 3247
1968 81 3303 1985 224 3367
1969 74 3276 1986 234 3248
1970 92 2 860 1987 236 3386
1971 79 3187 1988 248 3598
1972 8 3742 1989 188 3331
1973 85 3075 1990 156 3619
oI o L 1991 194 3639
1976 108 3314 ke e £5el
1977 104 3450 ek o R
1978 110 3432 1994 185 3371
1979 157 3444 1995 152 3084
1980 179 3209 1996 221 3982
1981 164 3243 1997 234 3242
1982 163 3457 1998 275 3921
Table 7.3.e
Drilling installations active on the Norwegian continental shelf as of 31 December 1998
Installation Number of  Number of Type of installation
wells re-entries
Aladdin 1 Semi-submersible
Arcade Frontier (was Norjarl) 7 "
Borgny Dolphin (was Fernstar) 27 8 "
Borgsten Dolphin (was Haakon Magnus) 9 "
Bucentaur 1 Drillship
Byford Dolphin (was Deepsea Driller) 43 2 Semi-submersible
Chris Chenery 2 "
Deepsea Bergen 59 4 )
Deepsea Saga 16 3 )
Deepsea Trym 11 1 8
Drillmaster 5 1 "
Drillship 1 Drillship
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Installation

Dyvi Beta
Dyvi Gamma
Endeavour

Glomar Biscay Il (was Norskald)

Glomar Grand Isle
Glomar Moray Firth |
Gulftide

Henry Goodrich
Hunter (was Treasure Hunter)
Kolskaya

Le Pelerin

Maersk Explorer
Meersk Gallant
Meersk Giant

Meersk Guardian
Maersk Jutlander
Neddrill Trigon
Neptune 7 (was Pentagone 81)
Nordraug

Nortrym

Ocean Alliance
Ocean Tide

Ocean Traveler
Ocean Victory
Ocean Viking
Ocean Voyager
Odin Drill

Orion

Pentagone 84

Polar Pioneer
Polyglomar Driller
Ross Rig

Saipem Il

Scarabeo 5

Sedco 135 G

Sedco 703

Sedco 704

Sedco 707

SedcoH

Sedneth |

Sovereign Explorer
Stene Dee (was Dyvi Stena)

Transocean Arctic (was Ross Rig (ny))
Transocean Leader (was Transocean 8)

Transocean Nordic

Transocean Prospect (was Treasure Prospect)
Transocean Searcher (was Ross Isle)
Transocean Wildcat (was Vildkat Explorer)
Transocean Winner (was Treasure Saga)

Transworld Rig 61
Treasure Scout
Treasure Seeker
Vinni

Waage Drill |
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wells
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re-entries
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Type of installation
Jack-up

Jack-up
Semi-submersible
Drillship
Jack-up

Semi-submersible
Jack-up
Drillship
Jack-up

Semi-submersible
Jack-up
Semi-submersible

Jack-up
Semi-submersible

Jack-up
Semi-submersible

Drillship
Semi-submersible

Jack-up
Semi-submersible
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Installation Number of Number of  Type of installation
wells re-entries
West Alpha (was Dyvi Alpha) 23 3 "
West Delta (was Dyvi Delta) 40 5 "
West Epsilon 2 Jack-up
West Vanguard 44 11 Semi-submersible
West Venture 12 2 "
West Vision 1 "
Yatzy 1 :
Zapata Explorer 13 Jack-up
Zapata Nordic 5 "
Zapata Ugland 5 1 Semi-submersible
932 105
In addition 10 wells have been drilled from fix
installations:
Cod installation 1
Ekofisk B 1
Gulifaks B 1
Sleipner A 1
Ula A 1
Veslefrikk A 5
942 105
Table 7.3.f

Spudded and/or completed exploration wells in 1998

R=re-entry, X=junked well, S=side-drilled well, A/B/C=sidetracked new well. Positions with one decimal are preliminary.

Reg. no Position Spudded Operator Well classification Water TD (RKB)
Well PL no. northeast Completed Drilling installation Status depth Age at TD
yr.mo.day KBE
1/03-09 928 5658 57.97 98.05.08 BP Appraisal well 68 4516
065 0257 31.33 98.07.31 Meersk Jutlander Temp. abandoned 23 Jurassic
1/05-03 918 5641 24.52 98.06.09 Conoco Wildcat well 69 1566
144 0236 54.13 98.08.04 Byford Dolphin Junked 25 Tertiary
2/08-17 912 5627 21.19 97.12.04 Amoco Wildcat well 69 2685
006 0336 05.18 98.01.28 Transocean Nordic Hydrocarbons 40 Permian
2/08-17 924 5627 21.19 98.01.28 Amoco Wildcat well 69 3145
006 0336 05.18 98.02.21 Transocean Nordic Hydrocarbons 40 Permian
9/02-08 895 5749 07.58 97.06.24 Statoil Wildcat well 93 7684
114 0431 11.00 98.02.02 Meersk Giant Reclass. to injector 42
15/03-06 941 5846 23.47 98.12.14 Amoco Wildcat well 105 2793
187 0145 15.13 98.12.29 Meersk Jutlander Dry hole 25
15/09-19 916 5826 09.08 97.11.09 Statoil Appraisal well 84 4250
046 0155 47.26 98.02.02 Byford Dolphin Hydrocarbons 25 Triassic
15/09-21 926 582504.58 98.03.23 Statoil Appraisal well 108 5126
046 0143 04.61 98.05.23 West Epsilon Dry hole 48
16/01-05 939 584753.52 98.10.12 Statoil Wildcat well 105 2460
167 0209 12.14 98.11.21 Byford Dolphin Dry hole 25
16/01-05 945 58475352 98.11.21 Statoil Wildcat well 105 2150
167 0209 12.14 98.12.06 Byford Dolphin Hydrocarbons 25
16/10-04 931 5804 59.56 98.07.10 Agip Wildcat well 76 2580
101 0211 57.20 98.08.10 Transocean Nordic Dry hole 40 Permian
24/06-02 929 59333241 98.05.25 Hydro Wildcat well 148 2722
203 0157 17.26 98.07.08 Transocean Leader Oil/lgas discovery Paleocene
25/11-22 911 5909 38.70 98.01.07 Hydro Wildcat well 123 1805
169 0231 25.00 98.01.24 West Vanguard Dry hole 22 Cretaceous
30/03-07 903 6046 57.76 97.10.27 Statoil Wildcat well 175 6678
052 02535259 98.01.29 Veslefrikk A Oil discovery 56 U. Jurassic
30/03-07 910 6046 57.76 98.05.20 Statoil Wildcat well 175 5979
052 025352.59 98.08.04 Veslerikk A 56 U. Jurassic
30/06-25 940 603045.70 98.11.26 Hydro Wildcat well 105 0
053 0243 16.00 00.00.00 West Delta 29
30/08-03 914 6026 40.54 97.11.13 Hydro Wildcat well 93 3720
190 023858.02 98.01.05 West Vanguard Gas/condensate discovery 22 Jurassic
30/09-19 937 6027 35.38 98.09.08 Hydro Wildcat well 105 3560
079 0241 38.94 98.10.30 West Delta Oillgas discovery 29
30/09-19 942 6027 35.38 98.10.30 Hydro Appraisal well 105 3775
079 0241 38.94 98.12.21 West Delta 29
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Reg. no Position Spudded Operator Well classification Water TD (RKB)
Well PL no. northeast Completed Drilling installation Status depth Age at TD
34/07-26 SR 902 6116 29.38 98.01.06 Saga Appraisal well 201 4690
089 0207 11.41 98.02.02 Scarabeo 5 oil 25 Jurassic
34/07-26 A 925 6116 29.38 98.02.02 Saga Appraisal well 201 4290
089 0207 11.41 98.04.22 Scarabeo 5 Reclass. to production 25 U. Jurassic
34/07-27 933 612932.30 98.09.01 Mobil Wildcat well 311 3000
089 020021.90 98.10.07 Byford Dolphin Dry hole 25 U. Jurassic
34/07-28 921 612806.76 97.12.30 Saga Wildcat well 305 2987
089 0201 05.12 98.03.02 Transocean Leader 24 U.Jurassic
34/07-29 S 923 612151.69 98.03.04 Saga Wildcat well 250 2733
089 02 02 23.37 98.04.14 Transocean Leader Temp. abandoned oil 24 M. Jurassic
discovery
34/11-04 947 610326.10 98.12.09 Statoil Appraisal well 133 0
193 02 22 46.50 00.00.00 Transocean Arctic 25
35/09-04 S 930 611932.50 98.07.13 Hydro Appraisal well 390 1261
153 0357 55.23 98.08.12 Transocean Leader Temp. abandoned 24
35/11-11 927 610631.42 98.04.16 Hydro Appraisal well 359 3225
090 033339.03 98.05.22 Transocean Leader Dry hole 24 U.Jurassic
6305/01-01 935 6346 59.72 98.08.18 Hydro Wildcat well 839 4560
209 0516 19.57 98.11.16 Transocean Leader Dry hole 24 U. Cretaceous
6305/07-01 932 632146.61 98.07.08 BP Appraisal well 857 3377
208 051543.73 98.08.30 Ocean Alliance Gas 26 U. Cretaceous
6406/02-04 SR 876 64 47 58.34 98.11.12 Saga Appraisal well 274 0
199 06 3229.26 00.00.00 Deepsea Bergen 24
6406/02-05 A 908 64 5554.83 97.10.02 Saga Appraisal well 341 5600
199 06 26 58.65 98.02.23 Deepsea Bergen Gas 23 U.Jurassic
6406/02-06 934 64 45 31.34 98.08.25 Saga Wildcat well 302 5263
199 06 22 54.69 98.11.07 Deepsea Bergen Temp. abandoned 23 U.Jurassic
6505/10-01 917 6507 59.69 98.03.28 Shell Wildcat well 684 5028
210 051029.39 98.07.04 Ocean Alliance Dry hole 26 U. Cretaceous
6506/11-06 922 6501 25.24 98.02.24 Statoil Appraisal well 378 5275
134 06 2510.71 98.08.22 Deepsea Bergen Gas/condensate 23 U.Jurassic
6507/03-03 944 6548 03.73 98.12.23 Statoil Wildcat well 392 0
159 07 43 28.69 00.00.00 Byford Dolphin 25
6507/05-01 919 6544 36.11 97.12.24 Amoco Wildcat well 327 4224
212 07 39 04.60 98.05.03 Meersk Jutlander 25 U.Jurassic
6706/11-01 907 6704 24.77 97.10.12 Statoil Wildcat well 1238 4317
217 06 27 47.70 98.03.22 Ocean Alliance Dry hole 26 U. Cretaceous

83 different drilling rigs have been utilized for drilling on spudded per year during the period 1973-1998. As of 31
the Norwegian continental shelf, 15 of these under two dif-December 1998, production or injection is carried out from
ferent names. Of these, 54 have been semi-submersible&4 installations divided among 41 fields. Three new fields
17 jack-ups, five drilling ships and seven permanenthave started producing in 1998: Varg, Gullveig and Tordis
installations. During 1998, 11 different drilling rigs have @st. Four fields have terminated production: Nordgst Frigg,
been active in exploration drilling on the Norwegian shelf. Odin, Mime and Loke. Tommeliten Gamma, Cod, Albu-
Tables 7.3.a to 7.3.e contain statistics on exploration drillskjell, Vest Ekofisk and Edda were shut down in 1998.
ing on the Norwegian continental shelf. Development wells categorized by the various fields are
shown in Table 7.4.a. Figure 7.4.c shows development
wells categorized by operating companies. Drilling of the
7.4 DEVELOPMENT DRILLING first development wells on the Gullveig, Varg and Oseberg
STATISTICS Ser fields commenced in 1998.
Since 1973, 1,501 development wells have been spudded In 1998, 129 development wells were spudded on 25
on the Norwegian continental shelf; see Figure 7.4.b, 1,41fields. 74 of the wells, i.e. 57 per cent, were drilled from
of these in the North Sea, and 84 in the Norwegian Sea4 different mobile units, see Figure 7.4.d. The number of
where drilling started in 1992. 1,102 are production wells subsea-completed wells has shown a strong increase over
265 are water or gas injection wells and 103 are observatiothe last seven years. This increase was particularly mar-
wells. 649 are currently out of service, temporarily ked from 1995 to 1998 when the number of subsea-
abandoned for later completion, or shut down for othercompleted wells went up from 25 to 55, see Figure 7.4.e.
reasons. The wells have been drilled from 105 permanenthis means that the percentage of subsea-completed wells
installations (stationary, floating or subsea templates)drilled per year has increased from 7 per centin 1992 to 43
Drilling was in progress on 17 development wells as of 31per cent in 1998. Information on development wells is
December 1998. Figure 7.4.a shows development wellgrovided in Tables 7.4.a, 7.4.b and 7.4.c.
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Table 7.4.a Development drilling

Drilled Drilled Produces Injects Closed/Temp.
abandoned

Field/installation total 1998 Oil Cond. Gas gas/water Drills
Albuskijell A 11 5 6
Albuskjell F 13 13
Balder A, B, C, D 25 9 25
Brage 40 4 22 12 6
Cod 9 4 5
Draugen A 10 7 1 2
Draugen B 3 3
Draugen C 2 2
Edda 10 5 5
Ekofisk A 35 18 17
Ekofisk B 40 22 18
Ekofisk C 33 18 15
Ekofisk K 33 2 30 3
Ekofisk W 8 8
Ekofisk X 24 10 17 7
Eldfisk A 45 22 23
Eldfisk B 42 14 28
Embla 4 4
Frigg (UK) 24 24
Frigg 28 7 21
Fray 12 5 4 3
Gullfaks A 59 27 10 1 21
Gullfaks B 47 3 26 10 11
Gullfaks C 44 3 26 9 9
Gullfaks Sar 5 2 1 4
Gullfaks Vest 3 1 2
Gullveig 2 2 1 1
Gungne 1 1
Gyda 35 11 10 14
Gyda Sgr 1 1
Heidrun A 22 4 17 2 1 2
Heidrun B 3 2 1
Heidrun C 3 3
Heimdal 12 4 8
Hod 13 4 9
Lille-Frigg 4 1 3
Loke 2 1 2
Njord 9 4 3 2 1 3
Norne B, C,D 9 5 6 2 1
N-@ Frigg 7 7
Odin 11 11
Oseberg B, C 116 7 42 19 1 54
Oseberg Sgr 1 1 1
Oseberg Vest 3 1 2
Rimfaks 3 2 1 2
Sleipner A 17 11 4 2
Sleipner D 2 2
Sleipner Vest 12 2 9 1 2
Snorre A 11 7 3 1
Snorre P 32 4 14 10 1 7
Statfjord A 60 2 24 12 1 23
Statfjord B 60 5 30 12 18
Statfjord C 48 1 24 11 13
Statford G 1 1
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Field/installation

Statfjord Nord
Statfjord @st
TOGI
Tommeliten Gamma
Tor

Tordis

Tordis @st
Troll A

Troll B

Troll D,E,F,G,H
Ula

Valhall A
Valhall F
Varg

V. Ekofisk
Veslefrikk
Vigdis
Visund

Yme A, B

dst Frigg A
@st Frigg B
Asgard

Table 7.4.b

Drilled Drilled
total 1998
10 1
11
5
7
19
10
3 1
40 4
1
63 17
28
72 3
15 5
6 6
20
31 3
7 1
6 2
10 1
3
2
23 12
1501 129

Oil

11

27

26
12

12

Produces

Cond.

535 25

Development wells spudded and/or completed in 1998
H=subsea-completed, A/B/C=sidetracked new well, Y=branch well, X=junked well

Well

2/01-A-21
2/04-K-10 A
2/04-K-11 A
2/04-X-02
2/04-X-02 A
2/04-X-05
2/04-X-07
2/04-X-10
2/04-X-12

2/04-X-27

2/04-X-31
2/04-X-34
2/04-X-36
2/04-X-39

2/04-X-40
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Reg.no Position
PL

1384
019 B
1456
018
1435
018
1447
018
1448
018
1406
018
1464
018
1399
018
1434
018
1503
018

56 54 17.25
03 05 06.49
56 33 55.73
0312 22.00
56 33 56.12
0312 23.40
56 3250.91
0313 08.08
56 3250.91
0313 08.08
56 3251.00
0313 08.00
56 32 50.98
031308.28
56 3251.08
031308.14
56 3251.04
031308.44
56 3251.72
031308.23

1371
018
1465
018
1409
018
1439
018
1357
018

56 3251.79
0313 08.26
56 3251.75
0313 08.67
56 3251.86
0313 08.32
56 3251.95
031308.31
56 3251.93
0313 08.45

Spudded
Completed
yr.mo.day
97.11.27
98.07.23
98.05.19
98.07.03
98.02.24
98.04.03
98.04.19
98.05.23
98.05.23
98.06.01
98.02.13
98.03.16
98.06.01
98.12.20
97.12.14
98.02.13
98.03.16
98.04.17
98.10.17
98.10.24

97.11.25
98.01.12
98.08.16
98.11.03
98.01.06
98.02.19
98.05.05
98.08.13
98.02.18
98.05.01

Injects

Gas gas/water

31

10

64 211

Operator
Installation

BP

Gyda

Phillips
Ekofisk K
Phillips
Ekofisk K
Phillips

Maeersk Gallant
Phillips

Meersk Gallant
Phillips

Meersk Gallant
Phillips

Meersk Gallant
Phillips

Maeersk Gallant
Phillips

Meersk Gallant
Phillips
Ekofisk X

Phillips
Ekofisk X
Phillips
Ekofisk X
Phillips
Ekofisk X
Phillips
Ekofisk X
Phillips
Ekofisk X

Closed/Temp.
abandoned

Drills
1 1

2

1

6

5

3

9
1 35

14

46
1 2
1 5

20

9

1
1 5

4

3

2
2 21
17 649
Classification TD
Status (RKB)
Oil producer 8714 m
Temp.aband. at TD
Water injector 4282 m
Temp.aband. at TD
Water injector 3416 m
Water injector
Observation well 4572 m
Plugged
Oil producer 4388 m
Temp.aband. at TD
Oil producer 4492 m
QOil
Oil producer 7775 m
Temp.aband. at TD
Oil producer 4512 m
Oil
Oil producer 3741 m
QOil
Oil producer m
Temp. abandoned at
13 3/8”
Oil producer 4342 m
Oil
Oil producer 4363 m
Temp.aband. at TD
Oil producer 3399 m
QOil
Oil producer 5371 m
Temp.aband. at TD
Oil producer 4110 m
QOil
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Well Reg.no Position Spudded Operator Classification TD
PL Completed Installation Status (RKB)
yr.mo.day
2/08-A-03 C 1459 5616 41.08 98.09.07 Amoco Oil producer 5602 m
006 032344.30 98.12.03 Valhall Temp.aband. at TD
2/08-A-05 B 1362 5616 41.05 97.10.24 Amoco Oil producer 3475 m
006 032343.68 98.01.07 Valhall oil
2/08-A-06 A 1417 56 16 40.86 98.06.09 Amoco Oil producer 2720 m
006 032343.65 98.07.29 Valhall oil
2/08-A-19 A 1389 5616 41.20 98.02.12 Amoco Oil producer 4776 m
006 032344.11 98.03.10 Valhall Temp.aband. at TD
2/08-F-11 1391 56 16 35.61 98.01.07 Amoco Oil producer 4388 m
006 032347.06 98.02.18 Maersk Guardian Oil
2/08-F-12 1424 56 16 35.49 98.02.18 Amoco Oil producer 5166 m
006 032347.10 98.04.23 Maersk Guardian Oil
2/08-F-13 1457 56 16 35.58 98.06.01 Amoco Oil producer 4567 m
006 032347.28 98.08.12 Maersk Guardian Temp.aband. at TD
2/08-F-14 1446 56 16 35.66 98.04.24 Amoco Oil producer 2635m
006 032347.19 98.05.28 Maersk Guardian oil
2/08-F-17 1365 56 16 35.52 97.10.02 Amoco Oil producer 4830 m
006 032347.25 98.01.28 Maersk Guardian oil
2/08-F-18 1489 5616 35.51 98.08.18 Amoco Oil producer m
006 032346.90 00.00.00 Maersk Guardian
9/02-A-03 1427 57 49 07.58 98.02.02 Statoil Gas injector 7684 m
114 04 3111.00 98.02.23 Meersk Giant Temp.aband. at TD
15/09-B-11 1374 58252045 98.03.15 Statoil Gas producer 4812 m
046 014304.37 98.07.25 West Epsilon Gas
15/09-B-22 1393 582504.31 97.11.29 Statoil Gas producer 8306 m
046 014304.48 98.10.31 West Epsilon Temp.aband. at TD
15/09-B-22 A 1394 582504.31 98.11.16 Statoil Gas producer m
046 014304.48 00.00.00 West Epsilon
15/09-C-02 A 1352 5826 09.31 98.03.29 Statoil Cond./gas 3500 m
046 0155 46.56 98.06.06 Byford Dolphin Temp.aband. at TD
15/12-A-02 1504 5804 40.56 98.09.15 Saga Oil producer 2978 m
038 015325.63 98.10.02 Noble Al White Temp.aband. at TD
15/12-A-05 1507 5804 40.48 98.10.17 Saga Oil producer 3852 m
038 015325.60 98.12.04 Noble Al White Temp.aband. at TD
15/12-A-08 1452 5804 40.55 98.05.15 Saga Oil producer 3347 m
038 01532584 98.07.04 Noble Al White Temp.aband. at TD
15/12-A-11 1505 58044043 98.08.16 Saga Oil producer 3566 m
038 015325.75 98.08.31 Noble Al White Temp.aband. at TD
15/12-A-14 1471 5804 40.36 98.07.10 Saga Water/Gas injector 4350 m
038 015325.71 98.08.15 Noble Al White Temp.aband. at TD
15/12-A-15 1529 5804 40.38 98.12.25 Saga Oil producer m
038 015325.80 00.00.00 Noble Al White
25/11-A-06 1210 59112842 96.10.07 Esso Oil producer 1807 m
001 022137.38 98.10.12 West Alpha Temp.aband. at TD
25/11-B-07 A 1253 59104045 97.01.14 Esso Oil producer 2891 m
001 022246.46 98.04.18 West Alpha Temp.aband. at TD
25/11-B-11 1410 59104254 98.01.23 Esso Oil producer 2934 m
001 022244.00 98.04.13 West Alpha Temp.aband. at TD
25/11-B-14 1411 591042.75 98.01.17 Esso Oil producer 2167 m
001 02224585 98.02.13 West Alpha Temp.aband. at TD
25/11-B-14 A 1412 591042.75 98.03.20 Esso Water injector 2695 m
001 02224585 98.04.24 West Alpha Temp.aband. at TD
25/11-C-03 B 1402 5911 00.62 97.12.21 Esso Oil producer 2118 m
001 02243252 98.01.07 West Alpha Temp.aband. at TD
25/11-C-12 1445 591059.93 98.04.28 Esso Water injector 2267 m
001 022436.26 98.05.27 West Alpha Temp.aband. at TD
25/11-C-13 1310 591059.87 97.05.07 Esso Oil producer 2725m
001 02243462 98.06.10 West Alpha Temp.aband. at TD
25/11-C-17 1493 591059.03 98.10.14 Esso Observation well 2450 m
001 022436.87 98.11.06 West Alpha Plugged
25/11-C-17 A 1494 591059.03 98.11.06 Esso Qil producer 3015 m
001 02 2436.87 98.12.10 West Alpha Temp.aband. at TD
25/11-D-10 1468 5912 00.37 98.06.12 Esso Observation well 2496 m
001 02243521 98.07.15 West Alpha Plugged
25/11-D-10 A 1485 5912 00.37 98.07.18 Esso Observation well 3060 m
001 02243521 98.07.23 West Alpha Plugged
25/11-D-10 B 1469 5912 00.37 98.07.23 Esso Oil producer 3060 m
001 02243521 98.09.19 West Alpha Temp.aband. at TD
30/03-A-09 A 1480 6046 57.66 98.08.12 Statoil Oil producer 6680 m
052 025352.38 98.11.21 Veslefrikk A Temp.aband. at TD
30/03-A-10 A 1397 6046 57.97 98.03.03 Statoil Observation well 3260 m
052 025352.16 98.03.28 Veslefrikk A Plugged
30/03-A-10 B 1398 6046 57.97 98.03.29 Statoil Oil producer 3980 m
052 025352.16 98.05.11 Veslefrikk A oil
30/09-B-13 A 1518 6029 36.22 98.11.25 Hydro Gas injector m
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Statistics and summaries

Well

30/09-B-21 A

30/09-B-21 B

30/09-B-30 A

30/09-B-30 B

30/09-B-41

30/09-B-41 A

30/09-F-20

31/02-D-01

31/02-D-01 A

31/02-L-41

31/02-M-42

31/02-P-13

31/02-P-14

31/02-P-14 A

31/02-S-14

31/02-S-14 A

31/03-S-41

31/04-A-20

31/04-A-33

31/04-A-34

31/04-A-35

31/04-A-36

31/05-1-11

31/05-1-11 A

31/05-1-14

31/05-1-14 A

31/05-1-21 A

31/05-1-22 A

31/05-1-23

31/05-1-23 A

31/06-A-09

31/06-A-21

31/06-A-22

31/06-A-23

31/06-A-37

33/09-A-11 AY

33/09-A-25 A
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Reg.no
PL

079
1450
079
1451
079
1407
079
1408
079
1475
079
1476
079
1525
104
1472
054
1473
085
1404
054
1428
054
1419
054
1440
054
1441

1477
054
1478
054
1467
085
1392
055
1509
055
1491

1481
055
1453
055
1523
085
1524
085
1405
085
1430
085
1386
085
1396
085
1413
085
1418
085
1372
085
1376
085
1377
085
1378
085
1454
085
1425
037
1512

Position

024942.39
60 29 36.17
024942.76
6029 36.17
024942.76
60 29 36.13
02 49 43.29
6029 36.13
02 49 43.29
60 29 35.94
0249 43.20
60 29 35.94
0249 43.20
60 23 24.68
0247 49.91
6052 03.17
032612.14
6052 03.17
032612.14
60 48 44.35
03 34 50.05
6057 15.37
03374252
605201.14
03 33 28.65
605201.12
03 33 28.27
605201.12
03 33 28.27
6053 42.09
033916.44
6053 42.09
033916.44
60 49 20.20
03 44 04.25
6032 33.51
0302 50.35
6032 32.92
03 02 50.52
60 32 33.09
0302 50.35
6032 33.17
03 02 50.69
6032 33.17
030251.03
6044 27.64
033454.21
6044 27.64
033454.21
6044 27.64
033454.21
6044 27.64
033454.21
6043 42.50
0334 39.81
6043 42.75
03 34 39.35
6043 42.86
03 34 39.35
6043 42.86
0334 39.35
60 38 45.05
0343 35.39
6038 43.77
0343 35.08
60 38 43.69
0343 35.08
60 38 43.62
0343 35.08
60 38 43.54
0343 35.53
6115 20.85
0151 15.02
6115 19.95

Spudded
Completed
yr.mo.day
00.00.00
98.05.14
98.06.07
98.06.08
98.06.22
98.01.21
98.03.08
98.03.09
98.04.28
98.06.25
98.07.29
98.09.28
98.11.13
98.12.24
00.00.00
98.08.01
98.08.13
98.08.14
98.09.16
98.01.26
98.02.11
98.03.16
98.04.13
98.02.21
98.03.12
98.04.16
98.04.27
98.04.28
98.06.14
98.07.12
98.07.26
98.07.29
98.10.19
98.06.16
98.07.10
97.12.26
98.05.23
98.10.30
98.12.06
98.09.01
98.10.26
98.07.25
98.08.29
98.06.06
98.07.14
98.10.16
98.10.31
98.11.01
00.00.00
98.01.11
98.01.23
98.01.23
98.03.30
98.05.25
98.07.20
97.12.19
98.07.30
98.04.02
98.04.12
98.04.12
98.05.23
97.10.20
98.04.09
98.04.21
98.05.16
98.01.01
98.01.05
98.05.16
98.05.22
98.05.23
98.06.13
98.03.19
98.10.25
98.11.30

Operator
Installation

Oseberg B
Hydro

Oseberg B
Hydro

Oseberg B
Hydro

Oseberg B
Hydro

Oseberg B
Hydro

Oseberg B
Hydro

Oseberg B
Hydro

West Delta
Hydro

Polar Pioneer
Hydro

Polar Pioneer
Hydro

West Vanguard
Hydro

West Vanguard
Hydro

West Vanguard
Hydro

West Vanguard
Hydro

West Vanguard
Hydro

West Vanguard
Hydro

West Vanguard
Hydro

West Vanguard
Hydro

Brage

Hydro

Brage

Hydro

Brage

Hydro

Brage

Hydro

Brage

Hydro

Polar Pioneer
Hydro

Polar Pioneer
Hydro

Polar Pioneer
Hydro

Polar Pioneer
Hydro

Polar Pioneer
Hydro

Polar Pioneer
Hydro

Polar Pioneer
Hydro

Polar Pioneer
Statoil

Troll A

Statoil

Troll A

Statoil

Troll A

Statoil

Troll A

Statoil

Troll A

Statoil

Statfjord A
Statoil

Classification
Status

Observation well
Plugged

Oil producer

Oil

Oil producer
Plugged

Oil producer

Oil

Observation well
Plugged

Oil producer

Oil producer

Observation well
Plugged

Oil producer
Temp.aband. at TD
Observation well
Plugged
Observation well
Temp.aband. at TD
Observation well
Temp.aband. at TD
Observation well
Plugged

Oil producer
Temp.aband. at TD
Observation well
Plugged

Oil producer
Temp.aband. at TD
Observation well
Temp.aband. at TD
Oil producer
Temp.aband. at TD
Observation well
Temp.aband. at TD
Oil producer
Temp.aband. at TD
Oil producer
Temp.aband. at TD
Water injector
Temp.aband. at TD
Observation well
Plugged

Oil producer

Observation well
Plugged

Oil producer

Oil

Oil producer

Oil

Oil producer

Oil

Oil producer
Plugged

Oil producer

Oil

Gas producer

Gas

Gas producer
Temp.aband. at TD
Gas producer
Temp. aband. at 14"
Gas producer
Temp. aband. 14"
Gas producer
Temp.aband. at TD
Oil producer

Oil

Water injector

TD
(RKB)
3775 m
5219 m
5724 m
5532 m
4089 m
6665 m
m
2047 m
4220 m
1708 m
1855 m
1967 m
1815m
5102 m
1838 m
5010 m
1755 m
7372 m
4227 m
5783 m
3862 m
4663 m
2332 m
m
1989 m
4633 m
5060 m
4500 m
2040 m
4798 m
1554 m

1855 m

2345m

4950 m
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Statistics and summaries

Well

33/09-A-41

33/09-C-19

33/09-C-42

33/09-D-04

33/09-E-04

33/12-B-16

33/12-B-24

33/12-B-35

33/12-B-39

33/12-B-39

34/07-E-02

34/07-J-01

34/07-P-04

34/07-P-21

34/07-P-36

34/07-P-42

34/07-P-42

34/08-A-01

34/08-A-02

34/08-A-03

34/08-A-07

34/10-A-19

34/10-B-39

34/10-B-39

34/10-B-40

34/10-C-36

34/10-C-37

34/10-C-38

34/10-C-40

34/10-D-04

34/10-E-04

34/10-F-04

34/10-G-02

34/10-H-02

34/10-H-02

34/10-J-01

> > > W

w

Reg.no
PL

037
1366
037
1383
037
1343
037
1532
037
1197
037
1511

1460
037
1500
037
1426
037
1461
037
1444
089
1495
089
1363
089
1429
089
1506
089
1479

1497
089
1345
120
1381
120
1535
120
1360
120
1382
050
1458
050
1527

1482
050
1280
050
1416
050
1437
050

1483
050

1543
050
1508
050
1337
050
1272
050
1442
050
1443
050
1285

Position

015113.90
6115 20.46
015113.95
6117 47.69
0154 09.15
6117 47.71
015410.05
61 26 49.96
0154 50.67
6126 03.01
0155 30.23
6112 24.75
014952.21
6112 24.07
014951.33
6112 23.97
014950.71
6112 23.84
014951.26
6112 23.84
014951.26
61 2354.63
0204 04.70
6116 29.70
0207 11.87
61 26 56.83
0208 37.37
6126 57.46
02 08 36.54
612658.11
0208 37.60
61 26 58.37
02 08 36.52
61 26 58.37
02 08 36.52
61221257
0227 35.13
612212.80
02 27 35.09
61221292
02 27 34.64
6122 13.26
0227 32.83
6110 33.89
0211 22.99
6112 09.90
021206.16
6112 09.90
021206.16
6112 09.94
0212 06.30
6112 54.77
0216 26.79
6112 53.52
0216 27.52
6112 54.68
0216 26.13

6112 54.59
02 16 26.82

6107 26.68
02 14 39.66
6106 38.54
021538.70
610551.81
0216 35.81
61 05 50.23
0216 36.25
61 03 20.37
02 04 25.89
61 03 20.37
02 04 25.89
6103 50.67

Spudded
Completed
yr.mo.day
00.00.00
97.12.14
98.02.17
97.11.16
98.01.07
98.01.10
98.04.01
98.12.30
00.00.00
96.09.25
98.02.13
98.10.22
98.12.06
98.08.13
98.09.03
98.09.16
98.10.18
98.04.11
98.05.16
98.05.17
98.07.05
98.04.28
98.06.22
98.09.11
98.12.21
97.09.07
98.03.22
98.05.16
98.07.15
98.10.09
00.00.00
98.07.31
98.08.28
98.08.28
98.10.07
98.03.09
98.04.02
97.11.16
98.06.30
98.12.20
00.00.00
97.10.06
98.07.26
97.11.30
98.01.27
98.04.03
98.05.27
98.12.06
00.00.00
98.09.01
98.11.12
97.05.30
98.01.24
98.02.05
98.04.21
98.04.27
98.05.27

98.07.01
98.07.16

98.06.27
98.08.14
98.12.06
00.00.00
97.10.07
98.02.11
97.04.09
98.10.30
98.04.19
98.05.30
98.05.30
00.00.00
97.06.08

Operator
Installation

Statfjord A
Statoil
Statfjord A
Statoil
Statfjord C
Statoil
Statfjord C
Statoil
West Alpha
Statoil
Treasure Prospect
Statoil
Statfjord B
Statoil
Statfjord B
Statoil
Statfjord B
Statoil
Statfjord B
Statoil
Statfjord B
Saga
Scarabeo 5
Saga
Scarabeo 5
Saga
Snorre P
Saga
Snorre P
Saga
Snorre P
Saga
Snorre P
Saga
Snorre P
Hydro
West Delta
Hydro
West Delta
Hydro
Visund A
Hydro
West Delta
Statoil
Gullfaks A
Statoil
Gullfaks B
Statoil
Gullfaks B
Statoil
Gullfaks B
Statoil
Gullfaks C
Statoil
Gullfaks C
Statoil
Gullfaks C

Statoil
Gullfaks C

Statoil
Transocean Wildcat
Statoil
Transocean Wildcat
Statoil
Transocean Wildcat
Statoil
Transocean Wildcat
Statoil
Transocean Wildcat
Statoil
Transocean Wildcat
Statoil

Classification
Status

Oil producer

Oil

Oil producer
Temp.aband. at TD
Oil producer

Oil

Water injector

Oil producer
Temp.aband. at TD
Oil producer

Oil

Oil producer

Oil

Oil producer

Oil

Oil producer
Plugged

Oil producer

Oil

Water injector
Temp.aband. at TD
Oil producer
Temp.aband. at TD
Oil producer

Oil

Water injector
Temp.aband. at TD
Water injector

Oil producer
Plugged

Oil producer

Oil

Oil producer
Temp.aband. at TD
Gas injector
Temp.aband. at TD
Gas injector

Oil producer
Temp.aband. at TD
Oil producer

Oil

Oil producer
Plugged

Oil producer

Oil producer
Temp.aband. at TD
Oil prod./gas inj.

Oil

Water injector
Temp.aband. at TD
Oil producer

Temp. abandoned at
10 3/4"

Oil producer

Temp. abandoned at
13 3/8"

Oil producer
Temp.aband. at TD

Oil producer
Temp.aband. at TD
Oil producer
Temp.aband. at TD
Observation well
Plugged

Oil producer

Gas injector
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TD
(RKB)
4643 m
5950 m

5300 m

2938 m
3997 m
4361 m
4605 m
3909 m
4562 m
4565 m
4013 m
4888 m

4915 m

3954 m
4109 m
4366 m

6500 m

3642 m
2309 m

2474 m

4069 m
6164 m

2672 m

5467 m
5360 m
3972 m
4493 m

4459 m
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Statistics and summaries

Well

34/10-K-02 A

6407/07-A-06

6407/07-A-07

6407/07-A-10 A

6407/07-A-16

6407/07-A-17

6506/11-G-04

6506/12-1-01

6506/12-1-03

6506/12-1-04

6506/12-K-01

6506/12-K-03

6506/12-L-02

6506/12-L-03

6506/12-P-01

6506/12-P-02

6506/12-R-02

6506/12-R-04

6506/12-S-01

6506/12-S-01 A

6506/12-S-02

6506/12-S-02

6507/07-A-07

6507/07-A-18

6507/07-A-22

6507/07-A-37

6507/07-A-40

6507/11-Y-01

6608/10-B-04

6608/10-C-01

6608/10-C-02

6608/10-D-02

6608/10-D-04

6608/10-E-03

NPD Annual Report 1998

Reg.no
PL

050
1498
050
1513
107
1421
107
1277
107
1499
107
1533
107
1335
134
1359
094
1455
094
1520
094
1488
094
1358
094
1329
094
1474
094
1484
094
1423
094
1470
094
1387
094
1355
094
1356
094
1432
094
1490
094
1367
095
1433
095
1390
095
1486
095
1449
095
1496
094

1344
128
1422
128

1501
128
1249
128
1415
128
1487
128

Position

02 00 56.65
61081045
02 00 56.98
6416 14.93
071207.23
6416 15.11
071207.93
6416 15.78
07120944
6416 16.69
0712 04.90
6416 16.85
071204.11
6505 17.80
06 39 43.59
650507.18
06405443
6506 07.47
064054.13
6505 07.20
06 40 54.75
6508 01.66
06 42 25.27
6508 01.97
06 42 25.10
6508 17.72
06 46 57.36
6508 17.83
06 46 57.49
6501 22.64
06 52 45.83
6501 22.83
06 52 4547
65 02 00.35
0654 06.72
6502 00.27
06 54 07.05
6500 57.87
06 56 45.38
6500 57.87
06 56 45.38
65 00 58.08
06 56 44.99
6500 57.96
06 56 45.23
6519 33.14
07 19 04.05
6519 32.76
07190261
6519 32.89
0719 03.81
6519 32.68
0719 03.70
6519 32.77
07 19 04.52
65001851
07 33 25.58

66 00 55.47
08 03 16.37
66 0051.89
08 03 22.53

66 00 51.97
0803 21.93
66 00 49.15
08 03 28.53
66 00 49.62
08 03 28.09
66 02 43.50
08 0557.30

Spudded
Completed
yr.mo.day
98.06.04
98.08.22
98.10.04
98.10.25
98.12.28
98.02.15
98.05.28
97.12.09
98.02.13
98.09.08
98.10.14
98.12.30
00.00.00
97.07.10
98.11.28
98.01.18
98.10.25
98.05.22
00.00.00
98.10.25
98.12.02
98.07.24
98.09.05
97.06.24
98.06.12
97.06.28
98.01.12
98.07.13
98.08.14
98.10.20
98.11.22
98.02.17
98.04.12
98.06.16
98.07.22
97.12.25
98.02.16
97.10.30
98.01.03
98.01.04
98.04.06
98.04.08
00.00.00
98.08.17
98.10.21
97.07.12
98.01.15
98.03.29
98.05.08
98.01.03
98.03.28
98.10.16
00.00.00
98.05.14
98.08.01
98.09.08
98.09.24

98.01.12
98.02.06
98.02.12
98.03.25

98.10.01
98.11.27
97.01.09
98.01.05
98.01.07
98.06.18
98.07.29
98.09.23

Operator
Installation

Deepsea Trym
Statoil

Deepsea Trym
Hydro

Njord

Hydro

Njord

Hydro

Njord

Hydro

Njord

Hydro

Njord

Statoil

Transocean Arctic
Statoil

Transocean Searcher
Statoil

Transocean Arctic
Statoil

Transocean Searcher
Statoil

Transocean Winner
Statoil

Transocean Winner
Statoil

Transocean Searcher
Statoil

Transocean Arctic
Statoil

Transocean Winner
Statoil

Transocean Arctic
Statoil

Transocean Winner
Statoil

Transocean Arctic
Statoil

Transocean Winner
Statoil

Transocean Winner
Statoil

Transocean Winner
Statoil

Transocean Arctic
Statoil

Heidrun

Statoil

Heidrun

Statoil

Heidrun

Statoil

Heidrun

Statoil

Heidrun

Statoil

Transocean Winner

Statoil
Transocean Prospect
Statoil
Transocean Prospect

Statoil

Transocean Prospect
Statoil

Transocean Wildcat
Statoil

Transocean Prospect
Statoil

Transocean Prospect

Classification
Status

Temp.aband. at TD
Oil producer
Temp.aband. at TD
Gas injector
Temp.aband. at TD
Gas injector
Temp.aband. at TD
Oil producer

Oil

Oil producer

Oil

Oil producer

Gas injector
Temp.aband. at TD
Gas producer
Temp.aband. at TD
Oil producer

Oil producer
Temp.aband. at TD
Gas injector
Temp.aband. at TD
Gas injector
Temp.aband. at TD
Oil producer
Temp.aband. at TD
Oil producer
Temp.aband. at TD
Oil producer
Temp.aband. at TD
Oil producer
Temp.aband. at TD
Gas injector
Temp.aband. at TD
Gas injector
Temp.aband. at TD
Observation well
Temp.aband. at TD
Qil producer
Temp.aband. at TD
Oil producer

Oil producer
Temp.aband. at TD
Oil producer

Oll

Oil producer
Temp.aband. at TD
Oil producer
Temp.aband. at TD
Water injector

Oil producer
Temp.aband. at TD
Oil producer

Temp. abandoned at
9 5/8"

Oil producer

Oil

Water injector

Temp. abandoned at
133/8"

Water injector
Temp.aband. at TD
Qil producer

Oil

Oil producer

Oil

Oil producer

oil

D
(RKB)

3463 m
3600 m
3880 m
4772 m

4418 m

6370 m

4866 m

5268 m
5208 m
4664 m
5026 m
5092 m
4845 m
5163 m
4080 m
4723 m
4990 m
5600 m
5850 m
6929 m
5253 m
441 m

3300 m

3127 m

2555 m

4421 m
4174 m
3137 m

3110 m
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Statistics and summaries

Table 7.4.c

Development wells drilled from mobile units 1998
H=subsea-completed, A/B/C=sidetracked new well, Y=branch well, X=junked well

Well
2/04-X-02
2/04-X-02
2/04-X-05
2/04-X-07
2/04-X-10
2/04-X-12
2/08-F-11
2/08-F-12
2/08-F-13
2/08-F-14
2/08-F-17
2/08-F-18
9/02-A-03
15/09-B-11
15/09-B-22
15/09-B-22
15/09-C-02
15/12-A-02
15/12-A-05
15/12-A-08
15/12-A-11
15/12-A-14
15/12-A-15
25/11-A-06
25/11-B-07
25/11-B-11
25/11-B-14
25/11-B-14
25/11-C-03
25/11-C-12
25/11-C-13

25/11-C-17

144

Reg.no
PL
1447
018
1448
018
1406
018
1464
018
1399
018
1434
018
1391
006
1424
006
1457
006
1446
006
1365
006
1489
006
1427
114
1374
046
1393
046
1394
046
1352
046
1504
038
1507
038
1452
038
1505
038
1471
038
1529
038
1210
001
1253
001
1410
001
1411
001
1412
001
1402
001
1445
001
1310
001
1493

Position

56 32 50.91
0313 08.08
56 32 50.91
0313 08.08
56 32 51.00
0313 08.00
56 32 50.98
0313 08.28
56 32 51.08
031308.14
56 32 51.04
0313 08.44
56 16 35.61
0323 47.06
56 16 35.49
0323 47.10
56 16 35.58
0323 47.28
56 16 35.66
032347.19
56 16 35.52
0323 47.25
5616 35.51
0323 46.90
57 49 07.58
0431 11.00
58 25 20.45
0143 04.37
58 25 04.31
0143 04.48
5825 04.31
0143 04.48
58 26 09.31
0155 46.56
58 04 40.56
0153 25.63
58 04 40.48
0153 25.60
58 04 40.55
0153 25.84
5804 40.43
0153 25.75
58 04 40.36
015325.71
58 04 40.38
0153 25.80
5911 28.42
0221 37.38
5910 40.45
0222 46.46
5910 42.54
0222 44.00
5910 42.75
0222 45.85
5910 42.75
0222 45.85
5911 00.62
0224 32.52
5910 59.93
02 24 36.26
5910 59.87
0224 34.62
5910 59.03

Spudded
Completed
98.04.19
98.05.23
98.05.23
98.06.01
98.02.13
98.03.16
98.06.01
98.12.20
97.12.14
98.02.13
98.03.16
98.04.17
98.01.07
98.02.18
98.02.18
98.04.23
98.06.01
98.08.12
98.04.24
98.05.28
97.10.02
98.01.28
98.08.18
00.00.00
98.02.02
98.02.23
98.03.15
98.07.25
97.11.29
98.10.31
98.11.16
00.00.00
98.03.29
98.06.06
98.09.15
98.10.02
98.10.17
98.12.04
98.05.15
98.07.04
98.08.16
98.08.31
98.07.10
98.08.15
98.12.25
00.00.00
96.10.07
98.10.12
97.01.14
98.04.18
98.01.23
98.04.13
98.01.17
98.02.13
98.03.20
98.04.24
97.12.21
98.01.07
98.04.28
98.05.27
97.05.07
98.06.10
98.10.14

Operator
Installation
Phillips

Meersk Gallant
Phillips

Meaersk Gallant
Phillips

Meaersk Gallant
Phillips

Meaersk Gallant
Phillips

Meersk Gallant
Phillips

Maersk Gallant
Amoco

Meaersk Guardian
Amoco

Meaersk Guardian
Amoco

Meersk Guardian
Amoco

Meaersk Guardian
Amoco

Maersk Guardian
Amoco

Meersk Guardian
Statoil

Meersk Giant
Statoil

West Epsilon
Statoil

West Epsilon
Statoil

West Epsilon
Statoil

Byford Dolphin
Saga

Noble Al White
Saga

Noble Al White
Saga

Noble Al White
Saga

Noble Al White
Saga

Noble Al White
Saga

Noble Al White
Esso

West Alpha
Esso

West Alpha
Esso

West Alpha
Esso

West Alpha
Esso

West Alpha
Esso

West Alpha
Esso

West Alpha
Esso

West Alpha
Esso

Classification TD
Status (RKB)
Observation well 4572 m
Plugged

Oil producer 4388 m
Temp. aband. at TL

Oil producer 4492 m
Oil

Oil producer 7775 m
Temp. aband. at TL

Oil producer 4512 m
Oil

Oil producer 3741 m
Oil

Oil producer 4388 m
Oil

Oil producer 5166 m
Qil

Oil producer 4567 m
Temp. aband. at TL

Oil producer 2635 m
Oil

Oil producer 4830 m
Oil

Oil producer m

Gas injector 7684 m
Temp. aband. at TL

Gas producer 4812 m
Gas

Gas producer 8306 m
Temp. aband. at TL

Gas producer m
Cond./gas 3500 m
Temp. aband. at TL

Qil producer 2978 m
Temp. aband. at TL

Oil producer 3852 m
Temp. aband. at TL

Oil producer 3347 m
Temp. aband. at TL

Oil producer 3566 m

Temp. aband. at TL
Water/Gas injector 4350 m
Temp. aband. at TL

Oil producer m

Oil producer 1807 m
Temp. aband. at TL

Oil producer 2891 m
Temp. aband. at TL

Oil producer 2934 m
Temp. aband. at TL

Oil producer 2167 m
Temp. aband. at TL

Water injector 2695 m
Temp. aband. at TL

Oil producer 2118 m
Temp. aband. at TL

Water injector 2267 m
Temp. aband. at TL

Oil producer 2725 m

Temp. aband. at TL
Observation well 2450 m
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Well

25/11-C-17 A

25/11-D-10

25/11-D-10 A

25/11-D-10 B

30/09-F-20

31/02-D-01

31/02-D-01 A

31/02-L-41

31/02-M-42

31/02-P-13

31/02-P-14

31/02-P-14 A

31/02-S-14

31/02-S-14 A

31/03-S-41

31/05-1-11

31/05-1-11 A

31/05-1-14

31/05-1-14 A

31/05-1-21 A

31/05-1-22 A

31/05-1-23

31/05-1-23 A

33/09-D-04

33/09-E-04

34/07-E-02

34/07-J-01

34/08-A-01 B

34/08-A-02

34/08-A-07

34/10-D-04

34/10-E-04

34/10-F-04 A

NPD Annual Report 1998
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Reg.no

001
1494
001
1468
001
1485
001
1469
001
1525
104
1472
054
1473
085
1404
054
1428
054
1419
054
1440
054
1441
054
1477
054
1478
054
1467
085
1523
085
1524
085
1405
085
1430
085
1386
085
1396
085
1413
085
1418
085
1532
037
1197
037
1444
089
1495
089
1345
120
1381
120
1360
120
1543
050
1508
050
1337
050

Position

02 24 36.87
5910 59.03
02 24 36.87
5912 00.37
02243521
5912 00.37
0224 35.21
5912 00.37
0224 35.21
60 23 24.68
0247 49.91
6052 03.17
0326 12.14
6052 03.17
0326 12.14
6048 44.35
0334 50.05
6057 15.37
03374252
6052 01.14
03 33 28.65
6052 01.12
0333 28.27
6052 01.12
0333 28.27
6053 42.09
0339 16.44
6053 42.09
0339 16.44
6049 20.20
0344 04.25
6044 27.64
0334 54.21
6044 27.64
0334 54.21
6044 27.64
0334 54.21
6044 27.64
033454.21
6043 42.50
0334 39.81
6043 42.75
0334 39.35
6043 42.86
0334 39.35
6043 42.86
0334 39.35
6126 49.96
0154 50.67
6126 03.01
0155 30.23
6123 54.63
0204 04.70
6116 29.70
0207 11.87
6122 12.57
0227 35.13
6122 12.80
0227 35.09
6122 13.26
0227 32.83
6107 26.68
02 14 39.66
6106 38.54
0215 38.70
610551.81
0216 35.81

Spudded
Completed
98.11.06
98.11.06
98.12.10
98.06.12
98.07.15
98.07.18
98.07.23
98.07.23
98.09.19
98.12.24
00.00.00
98.08.01
98.08.13
98.08.14
98.09.16
98.01.26
98.02.11
98.03.16
98.04.13
98.02.21
98.03.12
98.04.16
98.04.27
98.04.28
98.06.14
98.07.12
98.07.26
98.07.29
98.10.19
98.06.16
98.07.10
98.10.16
98.10.31
98.11.01
00.00.00
98.01.11
98.01.23
98.01.23
98.03.30
98.05.25
98.07.20
97.12.19
98.07.30
98.04.02
98.04.12
98.04.12
98.05.23
98.12.30
00.00.00
96.09.25
98.02.13
98.04.28
98.06.22
98.09.11
98.12.21
98.03.09
98.04.02
97.11.16
98.06.30
97.10.06
98.07.26
98.06.27
98.08.14
98.12.06
00.00.00
97.10.07
98.02.11

Operator
Installation
West Alpha
Esso

West Alpha
Esso

West Alpha
Esso

West Alpha
Esso

West Alpha
Hydro

West Delta
Hydro

Polar Pioneer
Hydro

Polar Pioneer
Hydro

West Vanguard
Hydro

West Vanguard
Hydro

West Vanguard
Hydro

West Vanguard
Hydro

West Vanguard
Hydro

West Vanguard
Hydro

West Vanguard
Hydro

West Vanguard
Hydro

Polar Pioneer
Hydro

Polar Pioneer
Hydro

Polar Pioneer
Hydro

Polar Pioneer
Hydro

Polar Pioneer
Hydro

Polar Pioneer
Hydro

Polar Pioneer
Hydro

Polar Pioneer
Statoil

West Alpha
Statoil
Treasure Prospect
Saga
Scarabeo 5
Saga
Scarabeo 5
Hydro

West Delta
Hydro

West Delta
Hydro

West Delta
Statoil
Transocean Wildcat
Statoil
Transocean Wildcat
Statoil
Transocean Wildcat

Classification TD
Status (RKB)
Plugged
Oil producer 3015 m
Temp. aband. at TL
Observation well 2496 m
Plugged
Observation well 3060 m
Plugged
Oil producer 3060 m
Temp. aband. at TL
Oil producer m
Observation well 2047 m
Plugged
Oil producer 4220 m
Temp. aband. at TL
Observation well 1708 m
Plugged
Observation well 1855 m
Temp. aband. at TL
Observation well 1967 m
Temp. aband. at TL
Observation well 1815 m
Plugged
Oil producer 5102 m
Temp. aband. at TL
Observation well 1838 m
Plugged
Oil producer 5010 m
Temp. aband. at TL
Observation well 1755 m
Temp. aband. at TL
Observation well 2332 m
Plugged
Oil producer m
Observation well 1989 m
Plugged
Oil producer 4633 m
Oil
Oil producer 5060 m
Oil
Oil producer 4500 m
Oil
Oil producer 2040 m
Plugged
Oil producer 4798 m
Oil
Water injector m
Oil producer 2938 m
Temp. aband. at TL
Water injector 4565 m
Temp. aband. at TL
Oil producer 4013 m
Temp. aband. at TL
Oil producer 4366 m
Temp. aband. at TL
Gas injector 6500 m
Temp. aband. at TL
Oil producer 3642 m
Temp. aband. at TL
Oil producer m
Temp. aband. at TL

m
Oil producer 5467 m
Temp. aband. at TL

145



Statistics and summaries

Well

34/10-G-02
34/10-H-02
34/10-H-02
34/10-J-01
34/10-K-02
34/10-K-02
6506/11-G-04
6506/12-1-01
6506/12-1-03
6506/12-1-04
6506/12-K-01
6506/12-K-03
6506/12-L-02
6506/12-L-03
6506/12-P-01
6506/12-P-02
6506/12-R-02
6506/12-R-04
6506/12-S-01
6506/12-S-01
6506/12-S-02
6506/12-S-03

6507/11-Y-01

6608/10-B-04

6608/10-C-01

6608/10-C-02
6608/10-D-02
6608/10-D-04

6608/10-E-03
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Reg.no

1272
050
1442
050
1443
050
1285
050
1431
050
1498
050
1335
134
1359
094
1455
094
1520
094
1488
094
1358
094
1329
094
1474
094
1484
094
1423
094
1470
094
1387
094
1355
094
1356
094
1432
094
1490
094
1496
094

1344
128
1422
128

1501
128
1249
128
1415
128
1487
128

Position

6105 50.23
0216 36.25
6103 20.37
0204 25.89
6103 20.37
0204 25.89
6103 50.67
0200 10.58
6108 10.47
02 00 56.65
6108 10.45
0200 56.98
6505 17.80
06 39 43.59
6505 07.18
0640 54.43
6506 07.47
06 40 54.13
65 05 07.20
06 40 54.75
6508 01.66
06 42 25.27
6508 01.97
0642 25.10
6508 17.72
06 46 57.36
6508 17.83
06 46 57.49
6501 22.64
0652 45.83
6501 22.83
0652 45.47
6502 00.35
06 54 06.72
6502 00.27
06 54 07.05
6500 57.87
06 56 45.38
6500 57.87
06 56 45.38
65 00 58.08
06 56 44.99
6500 57.96
06 56 45.23
6500 18.51
07 33 25.58

66 00 55.47
0803 16.37
66 00 51.89
0803 22.53

66 00 51.97
0803 21.93
66 00 49.15
0803 28.53
66 00 49.62
0803 28.09
66 02 43.50
08 05 57.30

Spudded
Completed
97.04.09
98.10.30
98.04.19
98.05.30
98.05.30
00.00.00
97.06.08
98.08.11
98.03.21
98.06.04
98.08.22
98.10.04
97.07.10
98.11.28
98.01.18
98.10.25
98.05.22
00.00.00
98.10.25
98.12.02
98.07.24
98.09.05
97.06.24
98.06.12
97.06.28
98.01.12
98.07.13
98.08.14
98.10.20
98.11.22
98.02.17
98.04.12
98.06.16
98.07.22
97.12.25
98.02.16
97.10.30
98.01.03
98.01.04
98.04.06
98.04.08
00.00.00
98.08.17
98.10.21
98.09.08
98.09.24

98.01.12
98.02.06
98.02.12
98.03.25

98.10.01
98.11.27
97.01.09
98.01.05
98.01.07
98.06.18
98.07.29
98.09.23

Operator
Installation

Statoil

Transocean Wildcat
Statoil

Transocean Wildcat
Statoil

Transocean Wildcat
Statoil

Transocean Wildcat
Statoil

Deepsea Trym
Statoil

Deepsea Trym
Statoil

Transocean Arctic
Statoil

Transocean Searcher
Statoil

Transocean Arctic
Statoil

Transocean Searcher
Statoil

Transocean Winner
Statoil

Transocean Winner
Statoil

Transocean Searcher
Statoil

Transocean Arctic
Statoil

Transocean Winner
Statoil

Transocean Arctic
Statoil

Transocean Winner
Statoil

Transocean Arctic
Statoil

Transocean Winner
Statoil

Transocean Winner
Statoil

Transocean Winner
Statoil

Transocean Arctic
Statoil

Transocean Winner

Statoil
Transocean Prospect
Statoil
Transocean Prospect

Statoil

Transocean Prospect
Statoil

Transocean Wildcat
Statoil

Transocean Prospect
Statoil

Transocean Prospect

Classification TD
Status (RKB)
Oil producer 5360 m
Temp. aband. at TL
Observation well 3972 m
Plugged

Oil producer 4493 m
Gas injector 4459 m
Temp. aband. at TL

Oil producer 4237 m
Temp. aband. at TL

Qil producer 3463 m
Temp. aband. at TL

Gas injector 6370 m
Temp. aband. at TL

Gas producer 4866 m
Temp. aband. at TL

Oil producer m

Oil producer 5268 m
Temp. aband. at TL

Gas injector 5208 m
Temp. aband. at TL

Gas injector 4664 m
Temp. aband. at TL

Oil producer 5026 m
Temp. aband. at TL

Oil producer 5092 m
Temp. aband. at TL

Oil producer 4845 m
Temp. aband. at TL

Oil producer 5163 m
Temp. aband. at TL

Gas injector 4080 m
Temp. aband. at TL

Gas injector 4723 m
Temp. aband. at TL
Observation well 4990 m
Temp. aband. at TL

Oil producer 5600 m
Temp. aband. at TL

Oil producer 5850 m
Oil producer 6929 m
Temp. aband. at TL

Qil producer m
Temp. abandoned

at 95/8"

Oil producer 2555 m
Oil

Water injector m
Temp. abandoned

at 133/8"

Water injector 4421 m
Temp. aband. at TL

Oil producer 4174 m
Qil

Oil producer 3137 m
Oil

Oil producer 3110 m
Oil
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Figure 7.4.a
Development wells per field
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Figure 7.4.b Figure 7.4.c

Development wells on the Norwegian continental shelf Development wells per operator
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Figure 7.4.d Figure 7.4.e
Development drilling by mobile installations Subsea completed wells per year
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7.5 RESOURCES IN DISCOVERIES AND
FIELDS ON THE NORWEGIAN
CONTINENTAL SHELF

Table 7.5.a
1998 discoveries reported as part of other fields or discoveries

148

Discovery: Reported in field: Discovery: Reported in field:
2/7-8 Eldfisk 34/7-13 Snorre Vest Vigdis

2/11-10 S Hod 34/10-21 Gullfaks Ser
9/2-3 Yme 34/8-4 S Visund

9/2-6 S Yme 6506/12-1 Smarbukk Asgard

9/2-7S Yme 6506/12-3 Smarbukk Sgr  Asgard

15/9-20 S Sleipner @st 6507/11-1 Midgard Asgard

15/12-10 S Varg 6608/10-4 Norne

25/7-3 Jotun Jotun

25/8-8 S Jotun Jotun Discovery: Reported in discovery:
30/3-6 S Veslefrikk 16/7-7 S 16/7-4 Sigyn
30/6-19 Beta Sadel Oseberg @st 24/9-6 24/9-5

30/9-4 S Oseberg Sar Oseberg Sar 25/8-11 25/8-10 S
30/9-5 S Oseberg Sar Oseberg Sar 30/7-2 30/7-6 Hild
30/9-6 Oseberg Ser Oseberg Sar 35/11-2 35/11-4 Fram
30/9-7 Oseberg Sar Oseberg Sar 35/11-7 35/11-4 Fram
30/9-9 Oseberg Sgr Oseberg Sar 35/11-8 S 35/11-4 Fram
30/9-10 Oseberg Sar Oseberg Sar 36/7-1 35/9-1 Gjga

30/9-13 S Oseberg Sar
30/9-14 G Oseberg Sar
30/9-15 Oseberg Sar

30/9-16 K Oseberg Sar

Oseberg Sar
Oseberg Sar
Oseberg Sar
Oseberg Sar

33/9-0 Murchison N@ Horst Murchison

6407/1-3 Tyrihans Nord
7120/7-1 Askeladd Vest

7120/7-2 Askeladd Sentral

7120/8-1 Askeladd
7120/9-1 Albatross
7121/7-2 Albatross &

6407/1-2 Tyrihans Sar
7121/4-1 Snghvit
7121/4-1 Snghvit
7121/4-1 Snghvit
7121/4-1 Snghvit
7121/4-1 Sphvit

NPD Annual Report 1998



Statistics and summaries

Table 7.5.b
Reserves and resources in fields

Reserves where production has ceased (Clas$ 0)

Qil

16°Sm?

Albuskijell 7.4
Cod 2.9
Edda 4.8
Mime 0.4
Nordgst Frigg 0.0
Qdin 0.0
Tommeliten Gamma 3.9
Vest Ekofisk 12.2
dst Frigg 0.0
Total 31.6

Gas
10°Sm?
16.0

7.5
2.1
0.1
11.6
29.3
9.2
26.9
9.4
112.1

NGL
10° tonnes
1.0

0.5
0.2
0.0
0.0
0.0
0.6
1.4
0.0
3.8

Condensate
10°Sm?
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.1

o.e Discovery

10°Sm?
24.7

111
7.2
0.5

117

29.3

13.9

40.9
9.4

148.6

b QOriginal recoverable reserves in fields where production has ceased is equivalent to the volume delivered.
Any remaining recoverable resources are included in the appropriate resource classes.

Reserves in production or with approved development plan (Classes 1 and 2)
NGL Condensate

oll

1P sSn?

Balder 27.2
Brage 54.0
Draugen 111.3
Ekofisk 410.7
Eldfisk 109.3
Embla 10.1
Frigg 0.0
Froy 5.9
Gulifaks 3154
Gulifaks Sg? 40.0
Gulifaks Vest 3.6
Gullveig 4.2
Gungne 0.0
Gyda 29.0
Gyda Sar 6.1
Heidrun 180.4
Heimdal 6.9
Hod 9.3
Jotur? 30.7
Lille-Frigg 0.0
Loke 0.0
Murchison 13.3
Njord 31.6
Norne 80.4
Oseberg 336.0
Oseberg Sgt 53.5
Oseberg Vest 1.6
Oseberg @&t 23.5
Rimfaks’ 16.9
Sleipner Vest 0.0
Sleipner Jst 0.0
Snorre 2253
Statfjord 555.7
Statfjord Nord 40.6

Gas

10° Sn? 10° tonnes

0.0
3.2
0.0
146.6
52.7
5.6
119.2
1.5
21.2
59.5
0.0
2.9
4.5
3.5
3.5
19.8
42.6
1.8
1.8
2.3
3.5
0.4
0.0
15.0
16.4
11.4
6.0
0.8
-1.2
128.1
38.4
7.7
56.4
3.0

0.0
0.9
0.0
154
4.6
1.1
0.0
0.0
2.0
0.0
0.0
0.0
0.5
1.5
0.7
0.0
0.0
0.3
0.0
0.0
0.5
0.4
0.0
1.4
6.0
0.0
0.0
0.0
0.0
8.7
9.5
5.7
14.4
0.7

1P Snt
0.0

0.0
0.0
0.0
0.0
0.0
0.5
0.1
0.0
0.0
0.0
0.0
15
0.0
0.0
0.0
0.0
0.0
0.0
1.2
13
0.0
0.0
0.0
0.5
0.0
0.0
0.0
0.0
27.7
20.8
0.0
0.0
0.0

year
1972

1968
1972
1982
1974
1974
1978
1970
1973

o.e Discovery

10°Sm®
27.2

58.4
1113
577.3
168.0

17.1
119.6

7.5
339.2
99.5
3.6
7.1
6.7

34.4

10.4
200.2

49.5

11.4

325

3.5
5.4

14.2

31.6

97.3
360.7

64.9

7.6

24.3

15.7
167.1

71.6
2404
630.8

44.5

year”
1967
1980
1984
1969
1970
1988
1971
1987
1978
1978
1991
1995
1982
1980
1991
1985
1972
1974
1994
1975
1983
1975
1986
1992
1979
1984
1984
1986
1983
1974
1981
1979
1974
1977
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(0]] Gas NGL Condensate 0.e Discovery
1P Sn? 1°Sm® 1 tonnes 1P Sn? 1P Sn? year®
Statfjord @st 36.4 52 1.8 0.0 43.9 1976
Tor 28.3 11.7 1.3 0.0 41.7 1970
Tordis 29.1 2.1 0.7 0.0 32.1 1987
Tordis @st 4.4 0.4 0.1 0.0 4.9 1993
Troll 4 2114 613.2 0.0 0.0 824.0 1979
Ula 69.1 3.5 2.5 0.0 75.9 1976
Valhall 116.7 25.1 3.9 0.0 146.9 1975
Varg 585 0.0 0.0 0.0 55 1984
Veslefrikk 54.5 55 1.6 0.0 62.1 1981
Vigdis 30.7 2.2 0.0 0.0 32.9 1986
Visund? 48.5 0.0 0.0 0.0 48.5 1986
Yme 11.5 0.0 0.0 0.0 11.5 1987
Asgard® 75.5 191.0 28.3 37.4 340.7 1981
Total 3453.7 1637.¢ 114.7 90.9 5331.C
2) Fields with an approved development plan where production had not started as of 31 December 1998
3) Discovery year is defined as the year of the oldest discovery well included in the field.
4) Including TOGI
Resources in fields
Ol Gas NGL Condensate 0.e
10°Snt 10°Sn? 10 tonnes 10°snt 10°Snt
Resources in the late planning stages (Clas 176.6 485.7 7.7 2.4 674.7
Resources in the early planning stages (Clz 50.9 81.9 4.4 0.0 138.5
4)
Resources which may be developed over tt 19.3 387.5 0.7 0.0 407.7
long term (Class 5)
Resources where development is not very 49 0.4 0.0 0.0 5.3
likely (Class 6)
Total 357.7 1064.5 118.8 2.4 1332.2
Table 7.5.c

Resources in discoveries
Resources in the late planning stages (Class 3)

Name of discovery Qil Gas NGL Cond Total Discovery

1 sm® 10°Sn? 1Ctonnes 1Sm®  10°Snfo.e year
1/3-3 71 1.8 0.8 0.0 9.9 1983
15/5-5 8.7 0.4 0.0 0.0 9.1 1995
15/9-19 S Volve 121 1.8 0.0 0.0 14.0 1993
16/7-4 Sigyn 0.0 6.2 2.2 5.1 14.2 1982
2/12-1 Freja 2.0 0.3 0.1 0.0 25 1987
25/11-15 Grane 112.C 0.0 0.0 0.0 112.0 1991
25/11-16 3.6 0.0 0.0 0.0 3.6 1992
25/4-6 S Vale 0.0 3.2 0.0 3.9 7.2 1991
25/5-3 Skime 0.0 5.1 0.0 1.0 6.0 1990
3/7-4 Trym 0.0 2.7 0.0 0.7 3.4 1990
30/2-1 Huldra 0.0 18.7 0.3 7.4 26.4 1982
30/6-17 0.5 1.3 0.0 0.0 1.8 1986
30/6-18 Kappa 35 55 0.0 0.0 9.0 1986
30/8-1 S Tune 0.0 20.0 0.0 5.8 25.8 1995
33/9-19 S Sygna 9.6 0.6 0.0 0.0 10.2 1996
34/11-1 Kvitebjgmn 0.0 51.2 4.4 211 78.0 1994
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Name of discovery Qil Gas NGL

1P Sm? 10°Sm® 1P tonnes
34/7-21 9.4 1.2 0.3
34/7-23 S 5.9 0.4 0.0
34/7-25S 2.3 0.2 0.0
6406/2-1 Lavrans 0.0 40.3 53
6406/2-3 Kristin 0.0 37.8 7.0
6407/1-2 Tyrihans Sgr 15.9 28.7 5.6
6507/8-4 Heidrun Nord 4.0 0.0 0.0
7121/4-1 Snghvit 11.9 163.4 6.9
Total 208.E 390.9 328

Resources in early planning stages (Class 4)

Oil Gas NGL

10°snt 10°Snt 10 tonnes

15/5-1 Dagny 0.0 5.9 0.0
2/4-17 Tjalve 1.3 1.8 0.1
25/5-4 Byggve 0.0 31 0.5
25/5-5 4.3 0.0 0.0
25/8-10 S 16.4 0.7 0.0
35/11-4 Fram 35.5 20.6 34
35/9-1 Gjga 9.8 213 3.8
Total 67.3 53.3 7.8

Resources which may be developed over in the long term (Class 5)

Qil Gas NGL

10°sm’ 10°Sm® 10°tonnes

1/2-1 Blane 0.1 0.0 0.0
1/5-2 Flyndre 5.1 1.6 0.0
15/3-1 S 4.0 1.8 0.0
15/3-4 2.2 1.1 0.0
15/5-2 0.0 3.6 0.0
15/8-1 Alpha 0.0 4.1 0.5
16/7-2 0.0 1.8 0.3
18/10-1 1.2 0.0 0.0
2/2-1 0.4 1.1 0.0
2/2-5 2.4 0.0 0.0
2/4-10 2.4 0.0 0.0
2/5-3 Sgrgst Tor 0.9 0.3 0.0
2/6-5 0.9 0.0 0.0
2/7-19 5.1 3.8 0.0
2/7-22 0.0 0.6 0.0
2/7-29 3.0 0.0 0.0
24/12-3 S 1.8 0.1 0.0
24/6-1 Peik 0.0 5.3 0.0
24/6-2 0.0 0.0 0.0
24/9-3 2.0 0.1 0.0
24/9-5 2.7 0.0 0.0
25/6-1 1.2 0.0 0.0
25/7-5 8.0 0.0 0.0
25/8-4 1.0 0.0 0.0
25/8-9 0.9 0.0 0.0
30/10-6 0.0 5.7 0.0
30/7-6 Hild 13.1 334 0.0
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Cond
10° S
0.0
0.0
0.0
8.8
41.7
0.0
0.0
154
110.8

Cond
16 sn?

2.0
0.0
0.0
0.0
0.0
0.0
1.0
3.0

Cond
10°sm’
0.0
0.0
14.6
0.0
0.3
1.1
0.5
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Total
10°Sno.e
11.0
6.3
2.5
56.0
88.6
519
4.0
199.6
753.0

Total
10 Snfo.e

7.9
3.3
3.8
4.3
17.1
60.5
37.0
133.8

Total
10°Smo.e
0.1
6.6
20.4
8.3
3.8
5.8
2.7
1.2
1.5
2.4
2.4
1.2
0.9
8.9
0.6
3.0
1.9
6.5
0.0
2.0
2.7
1.2
8.0
1.0
0.9
5.7
46.5

Discovery
year
1992
1994
1996
1995
1997
1983
1990
1984

Discovery
year

1978
1992
1991
1995
1997
1991
1989

Discovery
year

1989
1974
1975
1982
1978
1982
1982
1980
1982
1992
1973
1972
1996
1990
1990
1994
1996
1985
1998
1981
1994
1986
1997
1992
1997
1992
1978
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Qil Gas NGL Cond Total Discovery
10°Sn? 10°Sn? 1P tonnes  10°Sn?  10°Snro.e year
34/10-23 Gamma 6.0 69.0 0.0 0.0 75.0 1985
34/4-5 2.2 0.3 0.0 0.0 25 1984
34/7-18 1.7 0.0 0.0 0.0 1.7 1991
35/10-2 0.0 1.6 0.0 0.0 1.6 1996
35/3-2 Agat 0.0 43.0 0.0 0.0 43.0 1980
35/8-1 1.9 13.5 0.0 0.0 15.4 1981
35/8-2 2.6 7.0 0.0 0.0 9.6 1982
35/9-3 0.4 0.2 0.0 0.0 0.5 1997
36/7-2 1.1 0.0 0.0 0.0 11 1997
6/3-1 Pi 0.3 0.0 0.0 0.0 0.3 1985
6406/3-2 Trestakk 6.2 0.0 0.0 0.0 6.2 1986
6407/6-3 Mikkel 4.0 17.0 0.0 0.0 21.0 1986
6407/8-2 0.4 1.4 0.0 0.0 1.8 1994
6506/11-2 Lange 35 1.8 0.0 0.0 5.3 1991
6507/2-2 0.0 7.7 0.0 0.0 7.7 1992
6507/3-1 Alve 1.6 8.5 0.0 0.0 10.1 1990
717-2 2.4 0.1 0.0 0.0 2.5 1992
7/8-3 15 0.0 0.0 0.0 15 1983
7120/12-2 0.0 10.7 0.0 0.0 10.7 1981
7120/12-3 0.0 4.1 0.0 0.0 4.1 1983
7121/4-2 Snghvit Nord 0.2 35 0.0 0.0 3.7 1985
7121/5-2 Beta 3.2 0.5 0.0 0.0 3.6 1986
7122/6-1 3.2 0.0 0.0 5.7 8.9 1987
7124/3-1 0.0 2.1 0.0 0.0 2.1 1987
Total 100.€ 256.2 0.8 23.3 381.2

Resources where development is not very likely (Class 6)

Qil Gas NGL Cond Total Discovely

10°sn? 10°Sn?  10° tonnes 10°Sn?  10°SnPo.e year

1/3-1 0.0 0.0 0.0 0.0 0.0 1968
1/3-6 15 0.9 0.1 0.0 2.5 1991
1/9-1 Tommeliten Alpha 3.2 35 0.3 0.0 7.1 1977
15/12-8 0.5 1.0 0.0 0.0 15 1991
17/12-1 Bream 1.0 0.0 0.0 0.0 1.0 1972
17/12-2 Brisling 0.2 0.0 0.0 0.0 0.2 1973
17/3-1 0.0 0.0 0.0 0.0 0.0 1995
2/2-2 0.0 0.9 0.0 0.0 0.9 1982
2/3-1 0.0 0.0 0.0 0.0 0.0 1969
2/4-11 0.0 0.0 0.0 0.0 0.0 1974
2/4-14 0.0 0.0 0.0 0.0 0.0 1989
2/5-4 7.8 0.4 0.0 0.0 8.2 1972
2/5-7 2.9 0.0 0.0 0.0 2.9 1984
2/7-2 0.0 0.0 0.0 0.0 0.0 1971
25/10-8 2.7 0.3 0.0 0.0 3.0 1997
25/2-5 Lille Fray 1.5 1.6 0.2 0.0 34 1976
25/7-2 1.0 1.0 0.0 0.0 2.0 1990
25/8-1 0.0 0.0 0.0 0.0 0.0 1970
29/3-1 0.6 1.0 0.0 0.0 1.6 1986
30/6-14 0.0 0.0 0.0 0.0 0.0 1984
30/6-16 0.0 0.0 0.0 0.0 0.0 1985
33/9-6 0.0 0.0 0.0 0.0 0.0 1976
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Qill Gas NGL Co

1P Sn? 10°Sn® 1CPtonnes 1S
34/10-40 S 0.0 0.6 0.0
34/11-2 S 1.7 2.7 0.0
34/8-7 0.0 0.0 0.0
6201/11-1 1.0 0.3 0.0
6204/10-2 0.0 0.0 0.0
6204/11-1 0.0 10.3 0.0
6306/5-1 0.0 1.0 0.0
6406/11-1 S 1.0 0.0 0.0
6507/7-11S 0.0 0.0 0.0
7/12-5 1.1 0.0 0.0
7119/12-3 0.0 4.1 0.0
7128/4-1 0.9 0.1 0.0
7226/11-1 0.6 24.0 0.0
7316/5-1 0.0 1.2 0.0
Total 29.2 54.9 0.6

Resources in new discoveries where evaluation is not complete (Class 7)

nd
nt

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Qil Gas NGL Condensate
10°sm’ 10°Sm® 10 tonnes 10°Sn?®
2/1-11 0.3 0.0 0.0 0.0
2/5-11 1.0 0.1 0.0 0.0
24/6-2 0.0 0.0 0.0 0.0
30/3-7 A 0.0 0.0 0.0 0.0
30/3-7 A 0.0 0.0 0.0 0.0
30/3-7B 0.0 0.0 0.0 0.0
30/3-7S 3.0 0.0 0.0 0.0
30/8-3 0.0 0.0 0.0 0.0
30/9-19 0.0 0.0 0.0 0.0
6305/5-1 0.0 314.7 0.0 5.4
6406/2-6 0.0 0.0 0.0 0.0
6507/5-1 34.2 34.0 0.0 0.0
6707/10-1 0.0 38.3 0.0 0.0
Total 38.5 387.1 0.0 5.4
Table 7.5d
Original and remaining reserves in fields (Classes 1 and 2)
Original recoverable Remaining
Qil Gas NGL Cond. Total Qil Gas NGL
10° Sn? 10°Sn?® 10°tonnes 1Sm® Snfo.e 16sn? 10 Snt 10°tonnes
Balder 27.2 0 0 0 27.2 27.1 0.0 0.0
Brage 54 3.2 0.8 0 58.3 23.4 1.9 0.4
Draugen 111.3 0 0 0 111.3 70.3 0.0 0.0
Ekofisk 410.7 146.6 15.5 0 577.3 163.3 37.1 6.0
Eldfisk 109.3 52.71 4.7 0 168.8 44.6 22.2 1.7
Embla 10.1 5.63 1.1 0 17.1 4.5 3.8 0.9
Frigg 0 119.2 0 0.5 119.6 0.0 7.0 0.0
Fray 5.9 1.5 0 0.1 7.5 1.1 0.6 0.0
Gullfaks 315.4 21.2 2 0 339.2 72.6 4.5 0.8
Gullfaks 40 59.5 0 0 99.5 40.0 59.5 0.0
Sgr
Gullfaks 3.6 0 0 0 3.6 1.6 0.0 0.0
Vest
Gullveig 4.2 2.9 0 0 7.1 4.2 2.9 0.0
Gungné) 0 4.5 0.5 1.5 6.7 Included in Sleipner 2)
Gyda 29 3.5 1.5 0 34.4 2.4 -0.7 0.0
Gyda Sg? 6.1 35 0.7 0 10.4 Included in Gyda 3)
Heidrun 180.4 19.8 0 0 200.2 142.0 19.8 0.0
Heimdal 6.9 42.6 0 0 49.5 0.9 1.0 0.0

NPD Annual Report 1998

Total
10°Snto.e

0.6
4.4
0.0
1.3
0.0

10.3
1.0
1.0
0.0
1.1
41
1.0

24.6
1.2

84.9

0.
10° sm®
0.3

11
0.0
0.0
0.0
0.0
3.0
0.0
0.0
320.1
0.0
68.2
38.3
430.9

Cond.

16 sn?
0.0
-0.1
0.0
0.0
0.0
0.0
0.1
0.1
-0.6
0.0

0.0
0.0
0.0

0.0
0.0

Discovery
year
1995

1996
1993
1987
1997
1994
1997
1991
1997
1981
1983
1994
1987
1992

Discovery
year
1997

1997
1998
1998
1998
1998
1995
1998
1998
1997
1998
1998
1997

Total
Snto.e.
27.1
25.8
70.3
208.0
69.8
9.4
6.9
1.7
77.6
99.5

1.6
7.1
1.7

161.8
1.9
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Original recoverable Remaining
Qil Gas NGL Cond. Total Qil Gas NGL Cond. Total
16 snm? 16sm® 10°Ptonnes 10°PSnt Snto.e 16 snm? 10 Sn? 1C° tonnes 16 sn? Snio.e.
Hod 9.3 1.8 0.3 0 11.5 3.0 0.6 0.1 0.0 3.7
Jotur? 30.7 1.8 0 0 32.5 30.7 1.8 0.0 0.0 32.5
Lille-Frigg® 0 2.3 0 1.2 35 0.0 0.2 0.0 0.0 0.0

Loke? 0 3.5 0.6 1.3 5.5 Included in Sleipner 2)
Murchison 13.3 0.4 0.4 0 14.2 0.8 0.1 0.1 0.0 0.9
Njord 31.6 0 0 0 31.6 29.6 0.0 0.0 0.0 29.6
Norne 80.4 15 14 0 97.3 73.9 15.0 14 0.0 90.8
Oseberg 336 16.4 6 0.5 360.7 90.0 16.4 6.0 0.5 114.7
Oseberg Sgt 53.5 11.4 0 0 64.9 53.5 11.4 0.0 0.0 64.9
Oseberg Vest 1.6 6 0 0 7.6 0.5 6.0 0.0 0.0 6.5
Oseberg ot 23.5 0.8 0 0 24.3 23.5 0.8 0.0 0.0 24.3
Rimfaks” 16.9 1.2 0 0 15.7 16.9 1.2 0.0 0.0 15.7

Sleipner Ves? 0 128.1 8.7 27.7 167.1 Included in Sleipner 2)
Sleipner @K 0 38.4 9.5 20.8 71.6 0.0 4.4 2.3 -2.9 8.8
Snorre 225.3 7.7 5.7 0 240.4 163.3 4.8 4.0 -0.4 172.8
Statfjord 555.7 56.4 14.4 0 630.8 71.1 16.8 5.3 -2.9 92.3
Statfjord Nord 40.6 3 0.7 0 44 .5 27.8 2.2 0.5 -0.1 30.6
Statfjord Dst 36.4 5.2 1.8 0 43.9 20.8 4.3 1.6 -0.1 27.1
Tor 28.3 11.7 1.3 0 41.7 7.7 1.2 0.2 0.0 9.1
Tordis 29.1 2.1 0.7 0 32.1 10.9 0.7 0.3 -0.1 11.8

Tordis @st 4.4 0.4 0.1 0 4.9 Included in Tordis

Troll 2114 613.2 0 0 824 165.7 5744 0.0 0.0 739.5
Ula 69.1 3.5 25 0 75.9 10.7 -0.2 0.2 0.0 10.9
Valhall 116.7 25.1 3.9 0 146.9 60.2 13.7 1.8 0.0 76.3
Varg 5.5 0 0 0 5.5 5.5 0.0 0.0 0.0 5.5
Veslefrikk 54.5 5.5 1.6 0 62.1 20.5 3.9 0.7 -0.1 25.2
Vigdis 30.7 2.2 0 0 32.9 24.6 2.2 0.0 0.0 26.8
Visund” 48.5 0 0 0 48.5 48.5 0.0 0.0 0.0 48.5
Yme 11.5 0 0 0 11.5 6.4 0.0 0.0 0.0 6.4
Asgard 75.5 191 28.3 37.4 340.7 75.5 191.C 28.3 37.4 340.7

1) Fields with approved development plan where production has not yet started.

2) Gas production from the Sleipner area is metered in total. All production in this area is deducted from the resépves istle

3) Production from Gyda and Gyda Sgr are metered in total. All production is deducted from the reserves in Gyda.

4) In previous years, Lille-Frigg liquid has been reported as oil. Due to changes in reporting routines, the liquid sriezhasepondensate.
Small negative figures for remaining resources are due to technical accounting factors, and are due to a mismatch hgpneeméie ariginal
recoverable reserves and exact production figures.

Table 7.5.e
Changes in reserve/resource estimates between the 1997 and 1998 annual reports. Major deviations
are discussed in Chapter 1.1 and Chapters 1.4 - 1.6

Reserves where production has ceased (Class 0)

1998 1997 Difference 1998-1997
Oil, Cond., Gas Oil, Cond., Gas Oil, Cond., Gas
NGL NGL NGL
1°sm® 10’ snt 10° sm? 10° sm? 10 sm? 10° sm?
Albuskiell 8.7 16.0
Cod 3.6 7.5
Edda 5.1 2.1
Mime 0.4 0.1 0.4 0.1 0.0 0.0
Nordgst Frigg 0.1 11.6 0 11.6 0.1 0.0
Odin Y 0.0 29.3 0.1 27.3 -0.1 2.0
Tommeliten Gamma 4.7 9.2
Vest Ekofisk 14.0 26.9
@st Frigg 0.1 9.4

1) The change is not real as it is due to an error in the 1997 annual report. The figures in 1997 should have beenthisytizald figures.
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Reserves in production or with an approved development plan (Classes 1 and 2)

Balder

Brage
Ekofisk
Eldfisk
Embla

Frigg

Froy
Gullfaks
Gullfaks Sar
Gullfaks Vest
Gullveig
Gungne
Gyda

Gyda Sar
Heimdal

Hod

Jotun
Lille-Frigg
Loke
Murchison
Oseberg
Oseberg Sar
Oseberg Vest
Oseberg Jst
Rimfaks
Sleipner Vest
Sleipner st
Snorre
Statfjord
Statfiord Nord
Statfjord Dst
Tor

Tordis

Tordis @st
Troll

Ula

Valhall

Varg
Veslefrikk
Vigdis
Visund

Yme
Norwegian Sea
Draugen
Heidrun
Njord

Norne
Asgard
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1998

Qil, Cond.,

NGL

108 Sn?

27.2
55.0
430.9
1154
115
0.5
6.0
318.0
40.0
3.6
4.2
2.2
31.0
7.0
6.9
9.7
30.7
1.2
2.1
13.8
344.3
53.5
1.6
23.5
16.9
39.0
33.2
232.7
574.4
41.5
38.7
30.0
30.0
4.5
211.4
72.4
121.8
5.5
56.6
30.7
48.5
115

1113
1804
31.6
82.2
149.7

Gas

10° Sn?
0.0
3.2
146.€
52.7
5.6
119.2
15
21.2
59.5
0.0
2.9
45
3.5
3.5
426
1.8
1.8
2.3
3.5
0.4
16.4
11.4
6.0
0.8
-1.2
128.1
38.4
7.7
56.4
3.0
5.2
11.7
2.1
0.4
613.2
3.5
25.1
0.0
5.5
2.2
0.0
0.0

0.0
19.8
0.0
15.0
191.C

1997
Qil, Cond.,,
NGL
10° S
27.2
53.8
424.2
118.8
9.7
0.5
6.8
316.6
215
3.1
2.7
2.2
31.1
3.5
6.7
8.8
30.7
1.3
2.0
13.8
333.8
53.5
1.6
23.5
19.9
38.5
325
172.4
576.0
41.9
32.9
28.4
30.0
5.8
208.5
72.7
122.0
5.5
56.8
28.8
48.5
9.6

1113
155.0
31.6
72.4
163.5

Gas

10°Sn?
0.8
2.9
153.2
56.1
6.3
119.2
1.6
23.8
1.7
0.3
1.2
4.5
3.9
1.5
40.3
1.8
0.7
2.4
3.5
0.4
16.4
11.4
6.0
0.8
1.7
128.1
38.4
5.7
54.9
3.1
4.5
11.6
2.1
0.5
647.2
3.5
27.8
0.2
5.2
2.0
0.0
0.0

0.0
12.8
0.0
0.0
1910

Difference 1998-1997

Qil, Cond.,
NGL
10° Sn??

0.0
1.2
6.7
-3.4
1.8
0.0
-0.8
1.4
185
0.5
15
-0.1
-0.1
3.5
0.2
0.9
0.0
-0.1
0.1
0.0
10.5
0.0
0.0
0.0
-3.0
0.5
0.6
60.3
-1.6
-0.4
5.8
1.6
0.0
-1.2
2.9
-0.3
-0.2
0.0
-0.3
1.9
0.0
1.9

0.0
254
0.0
9.8
-13.8

Gas

10°sm?®
-0.8
0.3
-6.6
-3.4
-0.7
0.0
0.1
2.6
57.8
-0.3
1.7
0.0
-0.4
2.0
2.3
0.0
1.1
-0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.5
0.0
0.0
2.0
1.5
-0.1
0.7
0.1
0.0
-0.1
-34.0
0.0
2.7
-0.2
0.3
0.2
0.0
0.0

0.0
7.0
0.0
15.0
0.0
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Resources in fields (Classes 3, 4, 5 and 6)

199¢ 1997 Differenciz 1998-1997
Qil, Cond., Gas Oil, Cond., Gas Oil, Cond., Gas
NGL NGL NGL
1P sn? 10 Sn? 1P sn? 10° Sn? 10 sn 10° sn
Resources in late planning 189.01 485.7 218.2 531.1 -29.19 -45.4
stages (Class 3)
Resources in early planning 56.62 81.9 146.75 418 -90.11 -336.1
stages (Class 4)
Resources which may be 20.21 387.5 115 65 8.71 3225
developed in the long term
(Class 5)
Resources where developmer 4.9 0.4 4.2 1.1 0.7 -0.7

is not very likely (Class 6)

Resources in the late planning stages (Class 3)

1998 1998 1997 1997 Difference 1998-1997
Oil, Cond., Gas Oil, Cond., Gas OQil, Cond., Gas
NGL NGL NGL
1fsn?  10°Sn? 10° sn? 10° Sn? 10° sn? 10° Sn?
1/3-3 8.14 1.8 Reported in RC 4 in 1997
15/5-5 8.7 0.4 Reported in RC 4 in 1997
15/9-19 S Volve 12.1 1.8 12.5 20 -0.4 -0.2
16/7-4 Sigyn 7.96 6.2 3.1 5 4.86 1.2
2/12-1 Freja 2.13 0.3
2/12-1 Mjglner 2.4 0.4
25/11-15 Grane 112 0 95.8 0 16.2 0
25/11-16 3.6 0 Reported in RC 4 in 1997
25/4-6 S Vale 3.9 3.2 5.9 3.9 -2 -0.7
25/5-3 Skirne 1 5.1 0.91 51 0.09 0
3/7-4 Trym 0.7 2.7 0.91 29 -0.21 -0.2
30/2-1 Huldra 7.79 18.7 7.58 18.9 0.2 -0.2
30/6-17 0.5 1.3 Reported in RC 4 in 1997
30/6-18 Kappa 35 5.5 35 54 0 0.1
30/8-1 S Tune 5.8 20 Reported in RC 5 in 1997
33/9-19 S Sygna 9.6 0.6 11 0.7 -1.4 -0.1
34/11-1 Kvitebjarn 26.82 51.2 18.52 44.9 8.3 6.3
34/7-21 9.7 1.2 9.4 11 0.3 0.1
34/7-23 S 21 0.2 2.0 0.3 0.1 -0.1
34/7-25 S 2.3 0.2 2.3 0.2 0.0 0.0
6406/2-1 Lavrans 15.92 40.4 Reported in RC 4 in 1997
6406/2-3 Kristin 51.03 37.8 48.62 58.6 241 -20.8
6407/1-2 Tyrihans Sgr 23.18 28.7 Reported in RC 4 in 1997
6507/8-4 Heidrun Nord 4 0 4.9 0.4 -0.9 -0.4
7121/4-1 Snghvit 36.17 163.5 Reported in RC 4 in 1997
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Resources in the early planning stages, discoveries (Class 4)

1998

Oil, Cond.,

NGL

1P sn?

2/4-17 Tjalve 14
15/5-1 Dagny 2.0
25/5-4 Byggve 0.7
25/5-5 4.3
25/8-10 S 164
35/11-4 Fram 39.92
35/9-1 Gjga 15.7

1998
Gas

10° St
1.8
5.9
3.1
0.0
0.7

20.6

213

1997 1997
QOil, Cond., Gas Oil, Cond.,
NGL NGL
10P Sn? 10 Snt 10° snt
1.3 2.2 0.1

Reported in RC 5 in 1997
Reported in RC 5 in 1997

Resources which may be developed in the long term (Class 5)

1998

Qil, Cond.,

NGL

10° sn?

1/2-1 Blane 0.1
1/5-2 Flyndre 5.1
15/3-1 S 18.6
15/3-4 2.2
15/5-2 0.3
15/8-1 Alpha 1.75
16/7-2 0.89
18/10-1 1.2
2/2-1 0.4
2/2-5 2.4
2/4-10 2.4
2/5-3 Sgrast Tor 0.9
2/6-5 0.9
2/7-19 51
2/7-22 0
2/7-29 3
24/12-3 S 1.8
24/6-1 Peik 1.2
24/6-2 0
24/9-3 2
24/9-5 2.7
25/6-1 1.2
25/7-5 8
25/8-4 1
25/8-9 0.9
30/10-6 0
30/7-6 Hild 13.1
34/10-23 Gamma 6
34/4-5 22
34/7-18 1.7
35/10-2 0
35/3-2 Agat 0
35/8-1 1.9

1998
Gas

10° sn?
0
1.6
18
11
3.6
4.1
18
0
11
0

0
0.3
0
3.8
0.6
0
0.1
53

334
69
0.3

16
43
1385

4.3 0.0 0.0
Reported in RC 5 in 1997
313 11.2 8.62
14.7 333 11
1997 1997
Oil, Cond., Gas Oil, Cond.,
NGL NGL
10 sn 10° Sn? 10° sn?
0.1 0 0.0
51 1.6 0.0
6.3 14.6 12.3
2.2 11 0.0
Reported in RC 6 in 1997
1.7 4.1 0.1
0.9 18 0.0
1.2 0.0 0.0
0.4 0.0 0.0
24 0.0 0.0
Reported in RC 6 in 1997
0.9 0.3 0.0
0.9 0.0 0.0
Reported in RC 6 in 1997
0.0 0.6 0.0
3.0 0.0 0.0
35 0.2 -1.7
3.0 9.1 -1.8
2.0 0.1 0.0
5.0 0.0 -2.3
1.2 0.0 0.0

Reported in RC 7 in 1997
Reported in RC 4 in 1997

0.9 0.0 0.0
0.0 5.7 0.0
131 33.4 0.0
6.0 69.0 0.0
94 28.6 -7.2
1.7 0.0 0.0
0.0 2.6 0.0
0.0 43.0 0.0
19 135 0.0

Difference 1998-1997

Gas

10 Snt

-0.4

0.0

9.4
-12.0

Difference 1998-1997

Gas

10° sn?
0.0
0.0
-12.8
0.0

0.0
0.0
0.0
11
0.0

0.0
0.0

0.0
0.0
-0.1
-3.8

0.0
0.0
0.0

0.0
0.0
0.0
0.0
-28.3
0.0
-1.0
0.0
0.0
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35/8-2

35/9-3

36/7-2

6/3-1 Pi
6406/3-2 Trestakk
6407/6-3 Mikkel
6407/8-2
6506/11-2 Lange
6507/2-2
6507/3-1 Alve
7/7-2

7/8-3

7120/12-2
7120/12-3

7121/4-2 Snghvit Nord

7121/5-2 Beta
7122/6-1
7124/3-1

Resources where development is not very likely (Class 6)

1998
Gas

1/3-1
1/3-6

1/9-1 Tommeliten Alpha

15/12-8
17/12-1 Bream
17/12-2 Brisling
17/3-1

2/2-2

2/3-1

2/4-11

2/4-14

2/5-4

2/5-7

2/7-2

25/10-8

25/2-5 Lille Frgy
25/7-2

25/8-1

29/3-1

30/6-14
30/6-16

33/9-6
34/10-40 S

1998

Qil, Cond.,
NGL
10° Sn?

2.6
04
11
0.3
6.2

4
04
35

0
1.6
24
15

0

0
0.2
3.2
8.9

0

1998

Oil, NGL,

Cond.
0.0

1.6
3.6
0.5
1.0
0.2

0.0

7.8
2.9

2.7
18
1.0

0.6

0.0

199¢€
Gas

10° Snt
7
0.2
0

0

0
17
14
1.8
77
8.5
0.1
0
10.7
4.1
35
05
0
2.1

0.0
0.9
35
10
0.0
0.0

0.9

0.4
0.0

0.3
1.6
1.0

1.0

0.6

1997

Qil, Cond.,
NGL
10° Sn?

2.6

2.0
0.3

4.0
0.4
35
0.0
1.6
24
15
0.0
0.0
0.1
3.2
3.2
0.0

1997

Oil, NGL,

Cond.
0.0

0.5
1.0
0.2

0.0

0.0
2.9

2.0
18
1.0

0.6

0.0

1997 Differenc2 1998-1997
Gas Oil, Cond., Gas
NGL
10° sn? 1P snt? 10° sn?
7.0 0.0 0.0
Reported in RC 7 in 1997
0.0 -0.9 0.0
0.0 0.0 0.0
Reported in RC 4 in 1997
17.0 0.0 0.0
14 0.0 0.0
1.8 0.0 0.0
7.7 0.0 0.0
8.5 0.0 0.0
0.1 0.0 0.0
0.0 0.0 0.0
10.7 0.0 0.0
4.1 0.0 0.0
3.0 0.1 05
0.5 0.0 0.0
5.7 5.7 -5.7
2.1 0.0 0.0
1997 Difference 1998-1997
Gas Oil, NGL, Gas
Cond.
0.0 0.0 0.0
1.6 0.9
3.6 35
1.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.9 0.0 0.0
0.0 7.8 0.4
0.0 0.0 0.0
0.0 0.7 0.3
1.6 0.0 0.0
1.0 0.0 0.0
1.0 0.0 0.0
0.6 0.0 0.0
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1998 1998 1997 1997 Difference 1998-1997
Qil, NGL, Gas Qil, NGL, Gas Oil, NGL, Gas
Cond. Cond. Cond.
34/11-2 S 1.7 2.7 1.7 2.7 0.0 0.0
34/8-7
6201/11-1 1.0 0.3 1.0 0.3 0.0 0.0
6204/10-2
6204/11-1 0.0 10.3 0.5 10.3 -0.5 0.0
6306/5-1 0.0 1.0 Reported in RC 7 in 1997
6406/11-1 S 1.0 0.0
6507/7-11 S Reported in RC 7 in 1997
7/12-5 1.1 0.0 11 0.0 0.0 0.0
7119/12-3 0.0 4.1 0.0 4.1 0.0 0.0
7128/4-1 0.9 0.1 0.9 0.1 0.0 0.0
7226/11-1 0.6 24.0 0.6 24.0 0.0 0.0
7316/5-1 0.0 1.2 0.0 1.2 0.0 0.0

Resources in new discoveries where evaluation is not complete (Class 7)

1998 1998 1997 1997 Difference 1998-1997
Oil, NGL, Gas Oil, NGL, Gas
Cond. Cond.

2/1-11 0.3 0 0.3 0 0 0
2/5-11 1 0.1 1 0 0 0.1
24/6-2 0 0 New discovery in 1998
30/3-7 A 0 0 New discovery in 1998
30/3-7 A 0 0 New discovery in 1998
30/3-7B 0 0 New discovery in 1998
30/3-7 S 3 0 3 0 0 0
30/8-3 0 0 New discovery in 1998
30/9-19 0 0 New discovery in 1998
6305/5-1 54 314.7 0 100 54 214.7
6406/2-6 0 0 New discovery in 1998
6507/5-1 34.2 34 New discovery in 1998
6707/10-1 0 38.3 0 38 0 0.3

UNITS OF MEASUREMENT FOR OIL AND GAS

Oil and gas are often measured in volumetric units undeup or comparing oil and gas volumes we will use the
certain defined ISO standard conditions (temperature #ollowing conversion formula:
15°C and pressure = 1.01325 bar). Oil volumes are state

3 . 3
in million standard cubic meters €1&n?) and gas 1000 Sm3 gas equal.s. 1 Sm30.e.
volumes in billion standard cubic meters {8or?). 1 Sm?oil equals: 1 Smso.e.
Conversion from volume units to oil equivalents for 1 tonnes NGL equals 1,3Smio.e.

oil and gas volumes is used for the purpose of totaling or

comparing oil and gas resources, and when exac€onversion from the NGL unit of weight to Smil

quantities are not required. equivalentsis somewhat more uncertain, since the
Conversion tmil equivalentss based on the amount composition of the light hydrocarbon components can

of energy released during combustion of oil and gas. vary considerably from one field to another. The Ngr-
As from 1 January 1996, the Norwegian Petroleumwegian Petroleum Directorate has chosen to use a cpns-

Directorate states the total petroleum resources ih Smtant conversion factor of 1.3 from tonnes NGIL/

oil equivalents (Srfo.e.). Consequently, when adding condensate to Sho.e.
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7.6 PRODUCTION OF OIL AND GAS

Production of oil and gas on the Norwegian continental shelf amounted to 223.8¢ 10e. in 1998. Production in

1997 was 229.2 x £@n? 0.e. Table 7.6.a and Figures 7.6.a and 7.6.b describe the production in greater detail.
For the Statfjord, Frigg and Murchison fields, Table 7.6.a shows the Norwegian share of the production.

Table 7.6
Production in million SmS3 oil equivalents

PRODUCTION ——— > CONSUMPTION > MARKETABLE PRODUCTS —4M8M8M8@™M>
Gas Gas
1998 Qil Gas Cond. Flare Fuel Qil Gas NGL/ Total
Cond.

Brage 5574 0.538 0.007 0.070 5.543 0.281 0.137 5.961
Draugen 11.194 0.551 0.014 0.057 11.194 11.194
Ekofisk area 17.158 5.271 0.081 0.732 16.411 5.011 0.530 21.953
Embla 0.525 0.198 0.489 0.186 0.024 0.699
Frigg area 0.740 0.961 0.079 0.003 0.038 0.786 0.918 0.016 1.720
Gullfaks 19.658 2.582 0.055 0.265 19.658 1.455 0.175 21.289
Gullfaks Vest 0.197 0.023 0.197 0.197
Gullveig 0.069 0.036 0.069 0.069
Gyda (incl. Gyda Sar) 2.467 0.881 0.002 0.035 1.740 0.484 0.138 2.361
Heidrun 11.690 1.976 0.017 0.122 11.897 0.566 12.463
Heimdal 1.428 0.228 0.038 0.204 1.326 1.530
Hod 0.312 0.060 0.001 0.004 0.294 0.054 0.010 0.358
Loke 0.030
Murchison 0.290 0.057 0.007 0.014 0.269 0.006 0.005 0.279
Njord 1.695 0.458 0.012 0.050 1.696 1.696
Norne 6.316 1.094 0.031 0.067 6.316 6.316
Oseberg 24.071 7.466 0.016 0.295 24.103 24.103
Oseberg Vest 0.094 0.137 0.005
Sleipner area 14.602 8.567 0.016 0.241 8.651 7.009 15.659
Snorre 10.048 1.367 0.038 0.118 10.091 0.457 0.431 10.979
Statfjord 16.595 6.851 0.095 0.420 16.596 2.512 0.851 19.959
Statfjord Nord 3.043 0.223 3.035 0.166 0.062 3.263
Statfjord @st 4.227 0.596 4.236 0.246 0.092 4574
Tommeliten Gamma 0.125 0.357 0.069 0.327 0.024 0.420
Tordis 3.550 0.371 0.003 0.035 3.970 0.320 0.137 4.427
Troll area 12.826 21.943 0.539 0.013 0.122 13.254 19.954 33.208
Ula 1.767 0.150 0.004 0.051 1.697 0.022 0.048 1.767
Valhall 5.440 1.018 0.016 0.079 5.168 0.965 0.161 6.294
Varg 0.010 0.001 0.001 0.010 0.010
Veslefrikk 3.254 0.914 0.010 0.056 3.266 0.277 0.114 3.657
Vigdis 4.725 0.332 4.724 4.724
Yme 1.953 0.087 0.020 0.012 1.970 1.970
34/7-21 0.420 0.045
Total 1998 170.039 72594 8.235 0.463 2.926 168.950 44,190 9.963 223.103
Total 1997 178.388 70.365 8.772 0.411 3.034 175.868 42,949 10.729 229.547
Total 1996 177.282 59.456 7.253 0.448 2.833 175.496 37.407 9.242 222.144
Total 1995 157.926  47.193 5.922 0.409 2.640 156.622 27.814 8.439 192.874
Total 1994 147.674 45.393 4.588 0.364 2.630 146.282 26.842 7.143 180.267
Total 1993 133.770 41.576 1.280 0.340 2.544 131.843 24.804 4.156 160.803
Total 1992 125936 42.444 0.573 0.309 2.449 123.999 25.834 3.369 153.202
Total 1991 110513 39.717 0.563 0.356 2.257 108.510 25.027 3.312 136.849
Total 1990 96.844 37.065 0.521 0.556 2.132 94.542 25.479 3.420 123.442
Total 1989 88.266 39.320 0.547 0.474 2.013 85.983 28.738 3.327 118.048
Total 1988 66.882 36.302 0.588 0.336 1.818 64.723 28.330 3.303 96.356
Total 1987 58.538 34.499 0.577 0.434 1.443 56.959 28.151 2.813 87.923
Total 1986 50.579 33.924 0.355 0.258 1.311 48.771 26.090 2.630 77.491
Total 1985 47.339 34.102 0.030 0.304 1.190 44,758 26.186 1.980 72.924
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Figure 7.6.a Figure 7.6.b
Oil and gas production on the Norwegian shelf 1971- Oil and gas production on the Norwegian shelf 1977-
1998 1998
10° Sm*o.e.
250 200
180 0o
200 160| | OINGL -
140| |2 Gas/condensate i
150 -120
~2100
100 g 80
-Oil/NGL/Condensate~, 50
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20
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7.7 PERSONAL INJURIES
Figure 7.7.a Table 7.7.a
Personal injury frequency on permanently located Injuries/fatalities per million hours worked on
installations (1989-1998) permanently located installations (1989-98).
Injuries per mill Year Hours worked Number of Injuries and Fatalities
PR injuries fatalities per mill
(incl. fatalities) hours worked
1989 19 935 604 597 29.9 1
1990 19 851 780 571 28.8 1
1991 22 263332 589 26.5 0
1992 22 203 688 583 26.3 0
1993 25411568 643 253 2
1994 21542768 555 25.8 1
1995 21 828159 594 27.2 1
1996 21123859 562 26.6 0
1997 21 337937 562 26.3 0
© -=====" Administration / production 1998 23 726 737 606 25.5 0
- 22‘[':?” Total/aver. 219225432 5862 26.7 6
5 _—— Constrfcuon/Mamtenance
T = TOTALT
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

Table 7.7.b
Distribution of injuries and man-years on operator and contractor employees on permanently located installations
(1989-1998)

FUNCTION 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
Administration/ Man-years 3383 588 3641 508 3813 992 4028 388 4202 484 4869 852 4737 668 4 497 590 4 445 400 4693 645| Operator
production
production 473 928 806 000 683 488 594 828 776 984 754 416 1 065 532 2053 363 630 756 740 275| Contractor
Injuries 44 50! 53! 54 60 76 77 73 66 68! [¢]
6 12! 14! 15! 14! 15! 20 42 14! 12! e
Injury frequ. 13.0 13.7 13.9; 13.4] 14.3] 15.6 16.3 16.2 14.8 145 o
12.7; 14.9 20.5] 25.2] 18.0; 19.9 188 20.5 222 16.2 e
Drilling / Man-years 0, 0, 0, 0, (o] (o] 0 0 0 0, o
well operations
Well operations 3 430 336 3 267 524, 3 609 268 3 772 080 4 175 080 4 268 576 4 676 412 4 670 118 4913 477 4 967 799 @
Injuries 0, 0, 0, 0, 0 (o] 0 0 0 0 [¢)
132! 132! 147 115 142 141 152 145 141 133 e
Injury frequ. 0 0 0 0 0 0 0 0 0 0.0 o
38.5] 40.4 40.7 30.5 34.0; 33.0 325 310 287 26.8 e
Catering Man-years 548 080 638 352 720 564 747 968 802 776 731 848 707 668 779 369 842 930 928 852 o
1431 456 1399 216 1 536 236 1429 844 1541 072 1352 468 1381 484 1281 085 1329 453 1419 656 €
Injuries 3 13! 13! 17 12 10! 20 21 20 23! (¢]
36 34 31 34 25 23 26 26 26 22! ®
Injury frequ. 5.5 20.4] 18.0 22.7 14.9 187 283 26.9 237 248 o
2581 24.3 20.2] 23.8 16.2 17.0; 188 20.3 19.6 155 e
Construction / Man-years 3838 172 3 810 768, 3999 372 4 088 032 4342 728 3 199 820 3 149 848 3 137 696 3 171 689 3087 333 o
maintenance
Maintenance 6 830 044/ 6 288 412 7 898 800 7 542 548 9 570 444 6 365 788 6 183 632 4 704 639 6 004 233 7 889 178 e
Injuries 70! 63! 65! 80 39 48 48 47 44 49 o
306 267 266 268 351 242 251 208 251 299 €l
Injury frequ. 18.2 16.5 16.3] 19.6] 9.0; 15.0; 15.2 15.0 139 15.9 o
44.8 42.5 33.7; 35.5] 36.7 38.0 40.6 44.2 418 379 ®
TOTAL Man-years 7 769 840 8 090 628 8 533 928 8 864 388 9 347 988 8801 520 8 595 184 8 414 655 8460 019 8 709 830 o
12165764| 11761152 13727792| 13339300/ 16063580 12741248, 13307060 12709204 12877918/ 15016907, e
Iniuries 117 126 131 151 111 134 145 141 130 140 o
480 445 458 432 532 421 449 421 432 466 ®
Injury frequ. 15.1 15.6 15.4 17.0; 11.9 15.2 16.9 16.8 15.4 16.1 o
39.5; 37.8 33.4] 32.4 Sl 33.0 38k 33 335 310 e

NPD Annual Report 1998 161



Figure 7.7.b Table 7.7.d

Personal injury frequency on mobile installations Injuries/fatalities per million hours worked on mobile
1989 -1998 installations (1989-98).
Injuries per million man-hours Year Hours worked Number of in juries Injuries and Fatalities
60 (incl. fatalities) fatalities per million
hours worked
1989 3584740 92 25.7 2
1990 4328907 139 321 1
1991 4878152 159 326 0
1992 4380013 141 322 0
1993 4205431 138 328 2
1994 3513753 111 31.6 0
1995 2821541 94 333 0
1996 4989985 178 357 0
1997 6541619 208 318 0
1998 7028355 226 322 0
Total/aver. 46272496 1486 321 5)
I
// |
o]
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
— Administration -t Drilling/well operations — — Catering == Operation/maintenance == Total
Table 7.7.c
Work accidents 1993-97 and 1998 on permanently located installations. Injury incident / occupation
c kel
P = (] (]
I S 5| o - = 8 2
S S | ¥ c Ec g 5 S5 = B 2 5 g8 3
S 5% _ = gl § Sl 6. o9& sl By = ] - <] 4
g 5|38 5 € B =588 ¥ g <& g g 8 B £ £ & : & F -
s £ 158 5 5 =8 7 25 S o =E £3 2 33 i5| 2 £ g § ¢ ) °
o = i = =]
8§ = |Z8 i °f < EB 5§ == o g5 &t £ 5 8 5§
= 8] <
5 & 8
Injury incident Year
Contactwith objects or 1993-97 15 69| 14| 26 32 87, 7 4 9 12 43 36 10, 30| 27 29 17 7 2 476 16.3%
machinery in motion 1998 3 12 3 3 4 8 1 2 8 7 1 4 2 6 2 4 70 11.6%
Fire 1993-97 1 2 1 1 5 02%
Explosion 1998 0 0.0%
Fall to 1993-97 6 12 7 4 19 1 4 12 12| 14 7 71 15 4 3 1 128  4.4%
lower level 1998 4 3 1 5 1 4 1 1 2 4 2 2 1 6 6 2 45  7.4%
Fal at 1993-97 2 13 2 5 17 11 3 3 6 8 15 12 4 9 7 7 8 3 135 4.6%
same level 1998 4 3| 3 2 1] 3 2 2 2 22 3.6%
Missteps 1993-97 13 19 5 16 10 32! 6 1 4 13 21l 16 9f 13 20 15 11 2 2 228  7.8%
tripping 1998 4 3 3 3 7 2 13 3 3 3 2 4 2 5 57  9.4%
Falling 1993-97 4 12 4 8 10 16! 3 3 2 4 17| 4 8 3 12 18 11 2 141 4.8%
objects 1998 2 6 1 1 2 1 1 1 3 4 1 23 3.8%
Contactwith 1993-97 19) 14 3 3 10 271 20 4 9 14 42| 31 19) 17| 17 37 10 6 2 337  11.6%
Obiects at rest 1998 2 5 1 4 2 4 2 1 9 2 9 5 6 1 5 3 61 10.1%
Handlina 1993-97 20, 36/ 10/ 47 31 57| 14/ 28 10| 20 84/ 29| 42| 47/ 32 30 45 11 1 594  20.4%
accidents 1998 4 13 3 9 15 17 5 3 2 3 21 8 14 7 13 9 8 1 155  25.6%
Contactwith chemical 1993-97 1 4 6 7 12! 1 3 16 10 19 1 5/ 10 3 15 6 2 121 41%
or physical compound 1998 1 3 3 1 2 3 5 i 2 i 3 4 29 4.8%
Muscular 1993-97 18 17 4 18 13 21/ 5 5 3 9 33 24 71 111 14 21 7 6 236 8.1%
strain 1998 1 3 1 1 4 4 2 1 3 2 2 6 5 2 1 1 39 6.4%
Splinter and 1993-97 8 16 3 18 9 30! 3 2 4 73 41| 18 46/ 59| 10 17 105 7 1 470  16.1%
splashes 1998 3 4 6 8 7 1| 10 12 2 4 14 1 1 73 12.0%
Electrical 1993-97 1 1 2 01%
current 1998 3 3 0.5%
Extreme 1993-97 1 3 5 1 2 4 1 5 2 1 5 4 34 12%
temperature 1998 2 1 1 1 5 0.8%
1993-97 2 2 2 1 1 1 9 03%
Other 1998 2 1 3 2 2 2 1 5 2 1 2 1 24 4.0%
1993-97 110, 212| 45/ 193 150 314/ 65 55 55/ 181 323 206/ 156/ 207 165 181 237 51 10 2916 100.0%
TOTAL 1998 21 52 9 38 34 62| 13 11 5| 45 58| 44/ 42| 41 36 43 41 8 3 606 100.0%
1993-97  3.8%| 7.3%| 1.5% 6.6% 5.1%| 10.8%| 2.2%| 1.9%| 1.9% 6.2% 11.1%| 7.1%)| 5.3%| 7.1%| 57% 6.2% 8.1% 1.7% 0.3% 100.0%
% 1998 3.5%| 8.6%| 1.5%| 6.3% 5.6%| 10.2%| 2.1%| 1.8%| 0.8% 7.4% 9.6%| 7.3%| 6.9%| 6.8%| 5.9% 7.1% 6.8% 1.3% 0.5% 100.0%
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Table 7.7.e

Work accidents 1993-97 and 1998 on mobile installations. Injury incident / occupation

Injury incident

Contact with objects or
machinery in motion

Fire
Explosion

Fall to
lower level

Fall at
same level

Missteps
Trippina

Falling
objects

Contact with
objects at rest

Handlina
accidents

Contact with chemical
or physical compound

Muscular
strain

Splinter and
splashes

Electrical
current

Extreme
temperature
Other

TOTAL

%

NPD Annual Report 1998

Occupation

Year

1993-97
1998

1993-97
1998

1993-97
1998

1993-97
1998

1993-97
1998

1993-97
1998

1993-97
1998

1993-97
1998

1993-97
1998

1993-97
1998

1993-97
1998

1993-97
1998

1993-97
1998

1993-97
1998

1993-97
1998

1993-97
1998

NN (RS o Administration

NN

=g

[

35
9

4.8%
4.0%

Drill floor worker
(roughneck)

o

47
16

[SNS

205
58

28.1%
25.7%

Driller

NN

oo

32
17

4.4%
7.5%

Electrician

[N

P a

17
11

2.3%
4.9%

Caterer

P w = =

P o

N

20
9

2.7%
4.0%

Assistant

17

(SN A0 PO bO )

N ©

130
41

17.8%
18.1%

Cook

[,

-

11

-

18
7

2.5%
3.1%

Crane operator

N

22
2

3.0%
0.9%

Painter /
Grit blaster

3
13

0.4%
5.8%

Mechanic /
Motorman

46
3

6.3%
1.3%

Operator

[

(SN

18
4

2.5%
1.8%

Plateworker /
Insulator

3
3

0.4%
1.3%

Pipeworker /
Plumber

N P

o w

5
16

0.7%
7.1%

Service technician

= ©

12

12

69
1

9.5%
0.4%

Scaffolder

[

w N

4
13

0.5%
5.8%

Welder

o b

E Ll

w o

11

38
15

5.2%
6.6%

Derrickman

12

P o

59
i

8.1%
0.4%

Other, unspecified

5
3

0.7%
1.3%

TOTAL

39
10

47
21

46
15

71
20

o o

4

2
729
226

100.0%
100.0%

%

25.0%
26.5%

0.0%
0.4%

5.3%
4.4%

5.2%
4.0%

6.4%
9.3%

6.3%
6.6%

9.7%
8.8%

19.6%
25.2%

3.6%
2.2%

10.7%
7.5%

6.3%
4.0%

0.1%
0.0%

1.1%
0.0%

0.5%
0.9%

100.0%
100.0%
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