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The international oil industry was affected by the drop in oil prices in 1998. 
Neveltheless, the Danish area generally experienced favourable development in 
exploration, development and production. 

The outcome of the Fifth Licensing Round - 17 new licences and the most com­
prehensive work programme since the first licensing round - bode well for the fu­
ture. As a result of the new licences, at least DKK 1.7 billion will be spent on 

exploration in Danish territOIY in the next six years. 

At end-1998, two major development projects were in progress in the Siri and 
South Arne Fields. Production from the Statoil group's Siri Field commenced in 
March 1999, and the Amerada Hess group is expected to stalt up production from 
the South Arne Field in mid-1999. 

Moreover, the development of eXisting fields has yielded positive results. For 
instance, new wells drilled in the "old" Gorm and Dan Fields contributed to 
record-high oil production in 1998. 

In light of the plunge in oil prices, this year's report contains a special section 
entitled Fluctuations in the Oil Price, which describes the historical development 
in the price of oil and the factors determining the price. 

Copenhagen, May 1999 

Ib Larsen 
Director 

n 
i 3 i 

I I 



~ CONVERSION FACTORS 

CONVERSION FACTORS 

Reference pressure and temperature for the 

above mentioned units: 

I Crude Oil 

TEMP. PRESSURE 

m3 (st) 15°C 101.325 kPa 

14.73 psiaii 
--' 

stb 60°F 

Natural 

Gas m3 (st) 15°C 101.325 kPa 

Nm3 O°C 101 .325 kPa 

scf 60°F 14.73 psia 

*) Exact value. 

i) 1997 value. 

ii) The reference pressure used in Denmark and in US 

Federal Leases and in a few states in the USA is 

14.73 psia. 

iii) 'Y: Density, relative to water. 

In the oil industJy , two different systems of units are frequently used: SI units and the 

so-called oil field units. The SI units are based on international definitions, w hereas 

the use of oil field units may vary from one countJy to another, being defined by 
tradition. 

The abbreviations used for oil field units are those recommended by the SPE (Soci­

ety of Petroleum Engineers) . The density of oil is often expressed in API gravity or 

degrees API: °API. The conversion factors are shown in the formu lae below. 

Quantities of oil and natural gas may be indicated by volume or energy content. 

As gas, and, to some extent, oil are compressible, the volume of a specific amount 

varies according to pressure and temperature. Therefore, measurements of volume 

are only unambiguous if the pressure and temperature are indicated. In addition, 

the composition, and thus the calorific va lue per volumetric unit , of crude oil and 

natural gas vary from field to field and with time. Therefore the conversion factors 

for t and GJ are dependent on time. For crude oil , the lower calorific value is indi­

cated, whereas the upper calorific value is indicated for natural gas. 

The SI prefixes k (kilo) , M (mega) , G (giga) , T (tera) and P (peta) stand for 103, 

106, 109, 1012 and 101; , respectively. A somewhat special prefix is used for oil fie ld 

units: M (roman numeral 1,000). Thus, the abbreviated form of one million stock 

tank barrels is 1 MMstb, and the abbreviation used for one billion standard cubic 

feet is 1 MMMscf or 1 Bscf. In certain contexts, the unit t.o.e. (tOlU1es oil equivalent) 

is used. The international definition of 1 t.o .e. is 10 Gca l. 

FROM TO MULTIPLY BY 

Crude Oil m3 (st) stb 6.292955 ' 

m3 (st) GJ 36.3 

m3 (st) tonne 0.855i 

tonne GJ 42 .62 i 

Natural Gas Nm3 scf 37.2396 

Nm3 GJ 0.0393 

Nm3 kmol 0.0446158 

m3 (st) scf 35.3014 

m3 (st) GJ 0.0373 

m3 (st) kmol 0.0422932 

Units of 

Volume m3 bbl 6.28981 

m3 ftJ 35.1467 

gallon in3 231 ' 

bbl gallon 42 ' 

Energy t.o.e. GJ 41 .868' 

GJ Btu 947817 

FROM TO CONVERSION 

Density °API kg/m3 141364.33/(OAPI+ 131.5) 

°API yii i 141.5/ (OAPI+131.5) 
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1. EXPLORATION 

o 

Fig.1 .1 Seismic Surveys in 1998 

2 D seismics 1998 
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The awarding of 17 new licences in the Fifth Licensing Round in 1998 created a 

basis for high exploration activity in the years to come. Thus, exploration activity 
can be maintained at its current level when the exploratory commitments under 

the licences granted in the Fourth Licensing Round have been fulfilled. 

The filing of three new applications for licences under the Open Door procedure 

shows that the more favourable licensing conditions make it attractive for the oil 

companies to explore areas further removed from the known oil and gas fields. 

The keen interest oil companies have shown in exploration of the Danish area 

means that the current number of licences for exploration and production of oil 

and gas has exceeded 40, the highest number ever. 

FIFTH LICENSING ROUND 

On 15 June 1998, the Minister for Environment and Energy, Svend Auken, award­
ed 17 new licences for exploration and production of hydrocarbons as a success­

ful conclusion of the Fifth Licensing Round. 

The round was opened in September 1997, and the time limit for submitting appli­

cations expired on 27 January 1998. All unlicensed areas west of 6°15' East longi-

o 
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tude, totalling about 15,000 km2, were offered for licensing in the round. Geologi­

cally speaking, the areas offered are situated both in the Central Graben, from 

which the total current Danish production of hydrocarbons derives, and further 

towards the east in the NOlwegian-Danish Basin and on the Ringk0bing-Fyn High. 

The conditions for submitting applications and the terms applicable to the licences 

granted in the Fifth Licensing Round were virtually unchanged compared to the 

fourth licensing round in 1994-95. However, in order to facilitate the selection of 

applicants with equal qualifications, the Danish Energy Agency invited the oil 

companies to submit a supplementaIY offer for state participation on the basis of a 

sliding scale. The sliding scale determines the percentage increase of state partici­

pation in relation to the amount of production, if commercial oil and gas discove­

ries are made at a later date. 

Upon the expiry of the application period, the Danish Energy Agency had received 

19 applications, the highest figure since 1984, when a much larger area was offered 

for licensing in Denmark's first licensing round. In the Fifth Licensing Round, an 

equal number of applications was submitted for areas in the Central Graben and 

for the areas east of the Central Graben. The oil discoveIY made in the Siri struc­

ture by the Statoil group in 1995 has contributed to the great interest shown in the 

areas east of the Central Graben. 

Although applicants were competing for several attractive areas, it proved possible 

to accommodate the desires of 17 of the applicant groups. In one case, supple­

mentary offers for sliding scale participation had to be invited in order to deter­

mine which group was to be awarded a licence for the area. 

As a result of the new licences, agreements have been made representing total 

investments of about DKK 1.7 billion in exploration over the next six years. Thus, 

the oil companies are to drill 13 unconditional and eight conditional exploration 

wells, as well as to carry out 3D seismic surveys covering a total area of about 

3,500 km2 . 

The groups of companies holding the licences granted in the Fifth Licensing 

Round include a number of oil companies which are new to the Danish area, in 

addition to companies already active in exploration and production. Appendix A 

gives an outline of all the companies holding the new licences, while the location 

of the areas comprised by the individual licences appears from the maps at the 

back of the report. 

OPEN DOOR 

In 1998, the Danish Energy Agency received another three applications for licenc­

es under the Open Door procedure. These applications were submitted by Agip 

Denmark BV, Anschutz Overseas Corporation and the Amerada Hess group. 

Under the Open Door procedure, applications are invited for all open areas east 

of 6°15' East longitude eveIY year in the period from 2 JanuaIY through 30 Sep­

tember. According to the licence terms, Dansk Olie- og Gasproduktion A/S is to 

have a 20% share of all licences in the Open Door area. 

Agip and Anschutz have submitted applications for areas in the North Sea due 

east of the areas for which applications were invited in the Fifth Licensing Round. 

The Amerada Hess group, composed of the companies Courage Energy Inc., 



Fig. 1.2 Annual Seismic Surveying Activities 
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Fig. 1.3 Exploration and Appraisal Wells 
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EXPLORATION ) 

Emerald Energy Plc., Amerada Hess A/S and Odin Energi ApS, has applied for are­

as on the Djursland peninsula 0utland) , in the Kattegat and North Zealand. 

At the beginning of 1999, the Minister for Environment and Energy granted the 

applications from Agip and Anschutz. Agip, which already holds a share of three 

licences in Danish territory, was awarded licence no. 1/ 99 on 15 February 1999. 

The licence granted to Anschutz, a new company in Danish territory, was issued 

on 20 March 1999 as licence no. 3/ 99. 

On 20 March 1999, Gustavson Associates, who submitted an application back in 

1997, was granted a licence for an area in the eastern part of the North Sea, due 

south of the Norwegian border. Their licence is designated no. 2/ 99. 

The application submitted by the Amerada Hess group was still being discussed 

by the group and the Danish Energy Agency at the beginning of 1999. 

The location of the new licence areas appears from the map at the back of the 

report. 

At the end of 1998, the Danish Energy Agency evaluated the Open Door proce­

dure, which has now been operative for two years since its introduction in May 

1997. The conclusion was that the procedure works as intended, and has moti­

vated the oil companies to resume exploration, also in the areas where no oil or 

gas discoveries have been made as yet. The Minister for Environment and Energy 

has therefore decided to uphold the procedure in its present form. 

EXPLORATION ACTIVITY 

Exploratory Surveys 
In the Open Door area, seismic surveys were continued under the new licences 

from 1997. Mxrsk Olie og Gas AS, which initiated a 2D seismic survey in the 

Horn Graben in 1997, brought its survey to a conclusion at the beginning of 1998. 

Norsk Agip A/S was responsible for the performance of the first 3D seismic survey 

in the Open Door area in 1998. The 3D surveys give a more detailed picture of 

the structures in the subsoil than 2D surveys. 

In 1998, Amerada Hess AlS and Mxrsk Olie og Gas AS carried out the first seismic 

surveys under the licences granted in the Fifth Licensing Round. Thus, Mxrsk initi­

ated a survey on the Ringk0bing-Fyn High only one-and-a-half months after the 

signing of the new licences. 

In the Central Graben, Danop i-s conducted a new 3D seismic survey of the 

Amalie gas field. Even though 3D seismic data were acquired in this area in 1992, 

it has proved necessary to procure new data in order to map the gas deposit situ­

ated in Middle ]urassic sandstone at a depth of about 5 km. 

The coverage of the above-mentioned seismic programmes is shown in Fig. 1.1. 

Appendix B contains further information about the seismic surveys. 

As appears from Fig. 1.2, the amount of 2D seismic data acquired in 1998 almost 

doubled the figure for 1997, while the acquisition of 3D data was unchanged from 

1997 

o 
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Fig.1.4 O utline Map 

• Well 
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The Danish Energy Agency anticipates a high level of exploratory surveying in 

1999. In February 1999, the new licensees from the Fifth Licensing Round initiated 

3D seismic surveys , w hich are expected to continue throughout most of 1999. 

Wells 
In 1998, the wells drilled included three exploration wells and three combined 

production/ appraisal wells in the producing fields; see Figs . 1.3 and 1.4. 

Sandra-l (5605/ 13-2) 
Under licence 6/ 95, the Statoil group drilled a new exploration well in June-July 

1998 about 12 km northeast of the Siri Field, where an oil discovery was made in 

Palaeocene sandstone in 1995. The well penetrated Tertiary layers and terminated 

in the uppermost part of the chalk. The Sandra-1 well encountered the expected 

sandstone reselvoir, which however did not contain any hydrocarbons. 

Francisca-l (5604/ 24-1) 
In July-August 1998, Danop i-s drilled an exploration well under licence 2/ 90. The ~ 
well was drilled close to the border between the areas comprised by licences 2/ 90 

and 3/ 95, and was thus a joint venture undertaken by the two groups holding the 

licences , which are composed of the same oil companies . 



Francisca-l terminated in early Tertiaty layers. A minor gas discovery was made in 
a sandstone formation. However, the licensees consider that there is no basis for 
subjecting the discovery to further appraisal. 

Sine-Ix (5505/22-2) 
In August-September 1998, Mcersk Olie og Gas AS drilled the exploration well 
Sine-Ix on the Ringk0bing-Fyn High southeast of the Contiguous Area. The well 
was located in the area comprised by licence 7/95, but was drilled in cooperation 
between the holders of licences 7/95 and 17/98, A.P. M011er's Sole Concession and 
licensees in German territOly. Mcersk, Shell and Texaco canyon exploration under 
all the above-mentioned licences. Sine-Ix terminated in the Clystalline basement, 
but no hydrocarbons were encountered in the layers penetrated. 

MFF-19 (5505/17-16) 
In the Dan Field, Mcersk Olie og Gas AS has set a new record for the length of 
horizontal wells with the well drilled in the northwestern flank of the field. From 
the Dan F platform, the well was drilled about 7,650 m towards the northwest in 
order to appraise the extent of a reservoir zone in the chalk, where previous wells 
have shown good oil saturations. 

MFF-19 showed good production properties and has now begun producing. With 
a horizontal length of just over 6.1 km, the well set a record for horizontal wells. 

At the beginning of 1999, Mcersk began drilling an exploration well, Nana-lx, 
about 1,100 m northwest of the terminal point of the horizontal well. 

Rolf-6 (5504/14-2) 
In March-May 1998, Mcersk Olie og Gas AS drilled a horizontal well, Rolf-6, in the 
Rolf Field in order to evaluate the production potential in the northwestern part of 
the field. However, the well did not meet expectations, and is now used as an 
observation well. 

TEB-18 (5504/12-8) 
In November 1998, Mcersk Olie og Gas AS began drilling the TEB-18 well in order 
to appraise the Danian oil zone at the southern flank of the Tyra Field. At the 

beginning of 1999, Mcersk was in the process of completing the well in order to 
start up production. 

AMENDED LICENCES 

Extended Licence Terms 

Licences 7/89, 8/89 and 10/89 
At the beginning of 1998, the Danish Energy Agency extended the terms of the 
three licences remaining from the Third Licensing Round. The term of all three 
licences was extended by two years until 20 December 1999. 

Amerada Hess A!S is the operator under licence 7/89, which comprises the South 

Arne Field, expected to be brought on stream in July 1999. The licensee has pre­
viously drilled two exploration wells, Baron-2 and Rigs-I, and acquired 3D seismic 
data. Further exploration will now show whether more discoveries can be made 

in the area. 

Under licence 8/89, for which Danop i-s is the operator, the licensee has previous­
ly drilled an exploration well, Bertel-l, and acquired 3D seismic data. The drilling 
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Fig.1.5 Stratigraphic Column 
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of the well resulted in the discovery of the Bertel oil accumulation, which was 

declared commercial in 1997. 

The oil companies' evaluation of data from the licence area has shown that there 

is potential for further exploration. 

Data collected under licence 10/89, for which Mxrsk Olie og Gas AS is the opera­
tor, combined with the resul ts of the Rita-1x exploration well previously drilled 

and 3D seismic data , have shown that there is also a basis for continuing explora­
tion under this licence. 

Licences 2/90 and 3/95 
A two-year extension of licences 2/ 90 and 3/ 95 was granted in 1998. The term of 

these licences , covering an area south of the Statoil group's Siri accumulation, has 

thus been extended until 3 July 2000. Danop i-s is operator for both licences. In 

1997, the licensees drilled the Frida-1 exploration well. The background for the 

extension was the Danop group's plans for further exploration, and in this connec· ") 

tion, Danop drilled the above-mentioned Francisca-l exploration well in the sum-

mer of 1998. 

Licence 3/90 
In July 1998, the term of licence 3/ 90 was extended by two years until 13 July 
2000. With Mx rsk Olie og Gas AS as the operator, the Due companies and Dansk 

Olie- og Gasproduktion A/S are continuing their investigations in order to deter­

mine whether oil is likely to be encountered in this area , which borders on the 

Freja Field (the former Gert Field) . 

Transfer of Licence Shares 

A 20% share of licence 4/95 has been transferred to Enterprise Oil Denmark Ltd. 

from Winters hall AG. The transfer took effect on 1 April 1998. 

In the summer of 1998, Statoil Efterforskning og Produktion A/S withdrew from 

licences 2/ 90 and 3/ 95. Later in 1998, the composition of the groups was changed 
on two separate occasions, so that Denerco Oil A/S now has the largest shares, 

just under 60% and 50%, respectively, of the two licences. These changes were 

made with retroactive effect from 1 January 1998, and have thus affected the 

distribution of the costs associated with the Francisca-l exploration well, which 

the two licence groups drilled in cooperation in the summer of 1998. 

LD Energi A/S, which reduced its shares of licences 2/ 90 and 3/ 95 in connection 

with the above-mentioned transfers, has taken over a 25% share of licence 16/ 98 

from Denerco Oil A/S. Licence 16/ 98 comprises an area adjacent to the a reas 
covered by the other two licences. The transfer was made with retroactive effect 

from 15 June 1998, when licence 16/ 98 was granted to Denerco Oil and Dansk 

Olie- og Gasproduktion as a result of the Fifth Licensing Round. 

At the beginning of 1999, a 20% share of licence 11/ 98 was transferred to Veba Oil 

Denmark GmbH, effective 1 JanualY 1999. Veba Oil did not previously have a share 

of this licence. In addition, with effect from 15 June 1998, Dansk Olie- og Gaspro­

duktion A/S took over a 5% share, bringing its licence share up to a total of 25%. 

Arnerada Hess A/S and Denerco Oil A/S have reduced their licence shares . 

The composition of all existing licence groups appears from Appendix A. 

.) 



RELEASED WELL DATA 
Generally, data collected under licences granted in pursuance of the Danish 

Subsoil Act are protected by a five-year confidentiality clause. However, the 

confidentiality period is limited to two years for licences which expire or are 

relinquished. In 1998, data regarding the following exploration wells were 

released: 

Well Well no. 
Rita-1x 5603/27-05 

Alma-2x 5505/17-11 

Tabita-1 5604/26-3 

Operator 
M<ersk Olie og Gas AS 

M<ersk Olie og Gas AS 

Statoil Efterforskning og Produktion A/S 

A list of all exploration and appraisal wells drilled in the past ten years is available 

on the Danish Energy Agency's homepage, www.ens.dk. 

All information about released well data, seismic sUlveying data, ete. collected in 

connection with exploration and production activities, is provided by the Geologi­

cal Survey of Denmark and Greenland. 
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2. DEVELOPMENT AND PRODUCTION 

Fig. 2.1 Danish Fi elds in the North Sea 
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In 1998, Danish oil and gas production came from 13 fields: the oil fields of Dan, 

Gorm, Skjold, Rolf, Kraka, Dagmar, Regnar, Valdemar, Svend and Lulita , and the 

Tyra, Roar and Harald gas fields. The Svend, Harald and Lulita Fields are situated 

in the northern part of the Central Graben, while all other fields are situated in the 

Contiguous Area in the southern region of the Central Graben. On behalf of the 

operator, Mxrsk Olie og Gas AS is in charge of recovelY from all 13 fields. Dansk 

Undergrunds Consortium (DUC) and the Statoil group handle recovelY from the 

Lulita Field, while the other fields are operated by DUC alone. 

Fig. 2.1 is a map showing the location of the Danish producing fields and new 

field developments. 

1998 DEVELOPMENT PROJECTS 

The type of development projects carried out in the North Sea in 1998 differed 

from those undertaken in previous years. 

Where the majority of development projects were previously implemented in 

fields where Mx rsk Olie og Gas AS is the operator, the 1998 development projects 
concentrated on the Siri and South Arne Fields, for which Statoil and Amerada 

Hess are the operators. A development project was also carried out at the Harald 

Centre in connection with conunencing production from the Lulita Field, for which 

DUC and the Statoil group hold the licence, with Mxrsk Olie og Gas AS as the 

operator. In addition, the level of drilling activity remains high in the fields for 

which Mx rsk Olie og Gas AS is the operator. 



The Lulita Field is situated a little to the north of the Harald Field. Production 

from the field, which is Middle Jurassic sandstone, was commenced in June 1998. 

The Siri Field is an oil accumulation in Tertiary sandstone, about 25 km east of the 
Central Graben. The Siri Field development in 1998 provided for the installation of 
a combined platform housing wells, processing facilities and accommodation. The 
platform and oil storage tank were shipped out to the field for installation in 

November 1998. The platform is placed on an oil storage tank situated on the sea 
bed. Production will take place from six horizontal oil wells and three injection 
wells for co-injecting water and gas, and in 1998 one well of each type was dril­
led. The field was brought on stream in March 1999. 

In the South Arne Field, the platform is expected to be installed in the first half of 
1999. South Arne is a chalk field situated in the northern part of the Central Gra­
ben due south of the Svend Field. Production is expected to commence from this 
field in 1999. The Siri and South Arne field developments are discussed in more 
detail towards the end of this section. 

In December 1998, the Danish Energy Agency received an application for further 
development of the Skjold Field, consisting of drilling another seven wells. The 
drilling operations have been scheduled for 1999. The application was approved 
in February 1999. 

In 1998, 23 new horizontal or highly deviated production and injection wells were 
drilled in connection with developing Danish fields in the North Sea. The increase 
in the number of wells drilled in 1998 as compared to 1997 is mainly attributable 
to the numerous wells drilled in the Dan Field. 

The wells contributing to Danish production in 1998 totalled 227. The number of 
horizontal wells in operation in 1998 totalled 127: 95 production wells and 31 
water-injection wells. In the Tyra Field, five wells were alternately used for pro­

duction and injection in 1998. In calculating the above figures, these five wells 
were classified as production wells. 

In 1998, DONG laid a new gas pipeline in the North Sea for transporting gas from 
the South Arne Field via the Harald Field to the gas processing facilities at Nybro. 
At the same time, the capacity of DONG's oil pipeline from the Gorm Field to 
shore has been expanded to 270,000 barrels per day. 

SUCCESSFUL PRODUCTION OF OIL CONTAINING WAX 

As previously mentioned, the Lulita Field was brought on stream in June 1998. 
The oil produced from the Lulita Field has a large content of wax. Experience 
shows that this causes problems in the processing and transportation systems, and 
the startup of production from this field was therefore a technical challenge. 

The production from the Lulita wells is separated into liquids Cunstabilized oil with 
water) and gas on the Harald platform. The liquids are conveyed to Tyra East 
through a 16" pipeline together with the liquid production from Harald and the 
total production of hydrocarbons from Svend. After processing to meet the sales 
specifications, gas from the Lulita Field is transported together with gas from 

Harald through a 24" pipeline to Tyra. 

1 
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Fig. 2.2 Distribution of Oil Production by Field 
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The high content of wax in the crude oil from Lulita means that under certain 

operating conditions, primarily in the case of cooling below a critical temperature, 

the oil may solidify during transportation through the pipeline to Tyra. For in­

stance, if the o il from Lulita is cooled down to sea temperature, the oil will harden 

into solid wax. If the fall in temperature occurs en route in the Harald-Tyra pipe­

line, a "wax candle" may theoretically be formed along the whole length of the 

pipeline. In practice, subsequently removing solidified crude oil from the pipeline 

will not be feasible. The operator, M~rsk Olie og Gas AS, has conducted labora­

tory tests to find a suitable additive, an inhibitor, that wi ll reduce the risk of wax 

precipitation. 

Another method for reducing the risk of wax precipitation is to "dilute" the Lulita 

oil with the liquids produced at Harald. M~rsk Olie og Gas AS has performed a 

number of tests to ascertain the degree of dilution required. 

Moreover, in connection with starting up production from the Lulita Fie ld , the 

amount of water produced together with the oil proved to be much larger than ') 

originally foreseen. This fact, combined with the increase in the production of 

water from Svend with a relatively high barium content, may result in scaling, i.e. 

the precipita tion of barium sulphate in the 16" pipeline between Svend and Tyra. 

To prevent thiS, a scale inhibitor is added to the water produced from Lulita. 

As another safeguard to prevent the 16" pipeline from becoming clogged in con­

nection with the transportation of liquids from the three fields, a chemical is being 

added which reduces the friction of the liquid against the pipe wall, thus reducing 

the pressure drop in the pipeline. 

Finally, it is necessary to clean the inside of the 16" pipeline at one- to three-week 

intervals with a special "cleaning pig" in order to avoid the depositing of wax in 

the pipeline. 

As appears from the above, the operator, M~rsk Olie og Gas AS, has introduced 

various measures to reduce the risk associated with producing oil from the Lulita 

Field. In fact, no major problems have been encountered in connection with pro­

cessing or transporting the oil produced. Nor did a short-term shutdown of the 

pipeline in mid-October 1998 give rise to any problems upon the resumption of 

production . Launching the production of waxy oil must be deemed a technical 

success. 

OIL PRODUCTION CONTINUES TO RISE 

In 1998, Danish oil production yet again exceeded the production figures record­

ed in previous years, while gas production declined in relation to 1997. The incre­

ase in oil production can be attributed mainly to the new, highly productive oil 

wells drilled in the Dan and Gorm Fields in 1998. 

Fig. 2.2 shows the development of Danish oil production in the period from 1972 

to 1998, distributed by field . 

Total oil production in 1998 amounted to 13.83 million m3, equal to 11.81 million 

tonnes. This means that the 1998 oil production figure was 3% higher than the 

figure for 1997. 

) 



Fig. 2.3 Production of Oil and Natural Gas 

m. t. o. e. 

88 90 92 94 96 98 

_ Gas Production 

_ Oil Production 

, '6.2.4 Natural Gas Supplies Broken down by Field 

bn. Nm 3 

8 

6 

4 

2 0 1 

88 90 92 94 96 98 

_ Harald 

_ Roar 

_ 'Other 

_ Tyra 

J
* Dan, Corm, Skio/d, Ro/f, Kraka, Regnar, 

Va/demar, Svend and Lulita 

Fig. 2.5 Development in Water Production 
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Gross gas production amounted to 10.28 billion Nm3 in 1998, of which 2.93 billion 

Nm3 was reinjected into the Gorm and Tyra Fields. Thus, net gas production amo­

unted to 7.35 billion Nm3 in 1998. More than 99% of the total amounts of injected 

gas was reinjected in the Tyra Field to enhance the recovery of liquid hydrocarbons 

from the Tyra Field. Net gas production in 1998 was 4% lower than the previous 

year. 

Gas production from the Tyra , Roar and Harald Fields accounted for 0.73, 1.46 

and 2.74 billion Nm3, respectively, of total net gas production, while the balance 

constituted associated gas produced with oil in the other fields. 

Gas supplies to Dansk Naturgas A!S amounted to 6.63 billion Nm3. The difference 

between the net gas produced and the amount of gas sold (6.9% of the net gas) 

was either utilized or flared on the platforms. Three-fourths was used for energy 

supplies to the platforms, while the remainder was flared without being utilized. 

The gas is flared for safety and technical reasons exclusively. 

Fig. 2.3 shows the development of Danish oil and gas production in the period 

from 1988 to 1998. Gas production comprises gas supplied to Dansk Naturgas A/ S 

and gas used for energy supplies to the platforms. 

Fig. 2.4 shows the development in gas supplies to Dansk Naturgas A/S in the peri­

od 1988 to 1998, broken down into the Tyra Field, the Roar Field and the Harald 

Field, and a combined figure for associated gas produced from the other Danish 

fields. 

Appendix D contains an overview of Danish oil and gas production in the p eriod 

from 1972 to 1998. It also includes an outline of the development in natural gas 

sales from the startup of the gas project in 1984 until 1998, broken down by field. 

Finally, this appendix sets out the monthly production figures for oil and conden­

sate for the individual fields in 1998. 

AMOUNTS OF WATER PRODUCED AND INJECTED 

In 1998, Danish fields produced 14.16 million m3 of water together with the oil 

produced, a 17% increase compared to 1997. 

The share of water production relative to the total production of liquids continues 

to climb moderately for most Danish oil fields. For the Dan, Gorm and Skjold 

Fields, water accounted for 38%, 53% and 67%, respectively, of all liquids pro­

duced in 1998. 

Fig. 2.5 shows the development in the ratio of water produced to total liquids 

produced, relative to cumulative oil production from producing chalk fields. The 

figures calculated at 1 January 1999 show that, after the production of almost 130 

million m3 of oil , the share of water produced has gone up to 54%. This means 

that every cubic metre of oil extracted from the reselvoirs is now accompanied by 

a slightly larger amount of water. 

Water is still injected into the Dan, Gorm and Skjold Fields in order to improve oil 

recovely. In total, 26.23 million m3 of water was injected into these three fields in 

1998. This represents an 11% increase compared to 1997. In order to lessen the 

impact on the marine environment, an increasing amount of the water produced 

from the Gorm, Skjold and Dan Fields is reinjected into the reselvoirs. 

fl 
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Fig. 2.6 Danish Oil and Gas Fields 
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Appendix D shows figures for the amounts of water produced, as well as the 

amounts of gas and water injected into the reselvoirs. 

PRODUCING FIELDS 

The producing Danish oil and gas fields are grouped round four processing cen­
tres: the Dan, Gorm, Tyra and Harald Centres. The following description of 
Danish oil and gas fields is based on this grouping of fields and focuses mainly 
on developments in 1998. More details are also given about the Siri and South 

Arne Fields. 

Fig. 2.6 contains an outline map showing the locations of the four centres, and 

existing and planned production facilities appear from Fig. 2.9. 

Appendix E provides an outline - with supplementary data - of producing fields , 
including the most important key figures. Appendix C contains various informa­
tion about new field developments, i.e. the Siri and South Arne Fields, as well as 

the fields for which development plans have been approved. 

THE DAN CENTRE 

This centre comprises the Dan Field and the Kraka and Regnar satellite fie lds. The 
Igor and Alma Fields, as yet undeveloped, are also to be hooked up to Dan as 

satellites. 

) 

After processing at the Dan F complex, oil and gas are transported to shore through 
the Gorm and Tyra Centres, respectively. Total oil production from the Dan Centre 
amounted to 5.12 million m3 in 1998. Fig. 2.8 illustrates the development in oil 

production from the fields at the Dan Centre. 

Total net gas production from the fields at the Dan Centre amounted to 1.45 bil­

lion Nm3 in 1998, of which 1.26 billion Nm3 was transported to shore via the Tyra 
Centre. The rest of the gas was used as fuel or flared without being utilized. 
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Fig. 2.7 Wells Drilled in the Dan Field in 1998 
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The Dan Field 
Dan is an oil fie ld with a gas cap, and is the largest accumulation of oil demon­

strated to date in the Danish subsoil. The field was brought on stream already in 

1972, and was thus the first Danish producing fie ld. Water injection was intro­

duced in 1989. 

The most recent development plan from 1995 provides for a major expansion of 

the production facilities, including the Dan FF wellhead and processing platform, 

which was installed in 1997 and put into full operation in 1998 

In 1998, an additional 12 horizontal wells were drilled in the field, so the 1995 

development plan is close to being implemented. The only work outstanding is 

the completion of two production wells in the southern part of the B-block. The 

wells drilled appear from Fig. 2.7. 

For three of the wells drilled in 1998, well slots from older, deviated wells were 

reused. The older wells were abandoned because, with only one producing zone 

in the reservoir, they were no longer economically viable compared to the new 

horizontal wells, which extract oil from up to 15 to 20 producing zones. 

The length of an existing horizontal well from 1988 was doubled, being extended 

by about 1,200 metres, which illustrates the technological advances made in dri l­

ling and completion technology in merely ten years. 

o 
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Fig. 2.8 Oil Production from the Fields at 
the Dan Centre 
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Of the 12 wells, three are directly designed for water injection, having from three 
to five injection points. Due to the injection pressure, the water induces a con­
trolled fracture in the chalk, so that the water is distributed over a much larger 
area than that penetrated by the well. 

Production has been initiated from the remaining nine wells. Large sections of two 
of these wells were drilled for appraisal purposes. 

The MFF-16E well drilled in Danian layers in the southern part of the B-block is to 
investigate whether the induced producing fractures and the water injected from 
the wells in the Maastrichtian chalk contribute to draining and stabilizing pressure, 
respectively, in the overlying Danian chalk. 

The MFF-19C well has been drilled in a northwesterly direction beyond existing 
well control in the A-block. Where the MFF-4B well drilled in 1997 set a new 
North Sea record for horizontal wells, Mxrsk Olie og Gas AS has now succeeded 

in setting a world record with a horizontal well of 6,117 m, measured from the J 
point where the deviation of the well from the perpendicular exceeds 86 degrees. 

By means of LWD Clogging while drilling) and biostratigraphic analyses, the well 
was targeted at the high-porous zones in the upper section of the Maastrichtian 
chalk. 

Satisfactory oil saturations have been ascertained along the entire horizontal sec­
tion of the well. At the beginning of 1999, production from the MFF-19C well set a 
record for the Dan Field, bringing total production from the Dan Field up to more 
than 100,000 barrels a day. 

In 1998, production from the Dan Field exceeded the 1997 production figure by 
24%, due mainly to the drilling and hooking up of new production wells. The 

amounts injected in 1998 exceeded the previous year's figures by about one-third 
as a result of the new injection wells drilled and the increase in injection capacity 

following the commissioning of the Dan FF platform. 

Tests are currently being carried out in the field to assess the consequences for 
the reservoir of reinjecting the water produced. 

The Kraka Field 
Kraka is a minor oil field with a gas cap, which is located approx. 7 km southwest 
of the Dan Field. Production from the field was initiated in 1991. 

In April 1998, the utilization of lift gas in the Kraka wells was introduced. The gas 
is conveyed to the Kraka Field from Dan FF. 

In 1998, Kraka produced 0.31 million m3 of oil, which corresponds to the 1997 
production figure. The utilization of lift gas was expected to enhance production, 
but an increase in the water produced from 0.29 to 0.35 million m3 curbed the 

expected increase. 

) 
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Fig. 2.10 Oil Production from the Fields at 
the Corm Centre 
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The Regnar Field 
The Regnar Field is a minor oil field situated approx. 13 km southeast of the Dan 

Field. The field was brought on stream in 1993 from a subsea installation. 

In 1998, oil production amounted to 0.04 million m3, a 33% increase compared to 
1997, when the field was closed in for the first part of the year due to technical 

problems. 

THE GORM CENTRE 

This Centre is composed of the Gorm Field and the satellite fields , Skjold, Rolf 

and Dagmar. The pipeline to shore emanates from the Gorm Centre, conveying oil 

and condensate from the Danish fields in the North Sea to the west coast of Jut­

land, and from there to the terminal facilities near Fredericia on the east coast. 

In 1998, oil production from the fields at the Gorm Centre totalled 4.86 million m3, 

which is a slight decrease relative to 1997. The development in oil production 

from the individual fields in the period 1988-1998 is shown in Fig. 2.10. It appearO 
from this figure that production, particularly from the Gorm and Skjold Fields, was 

substantial in 1998. 

Total net gas production from the fields at the Gorm Centre amounted to 0.76 bil­

lion Nm3 in 1998, of which 0.54 billion Nm3 was transported to shore through the 

Tyra Centre. 

The Gorm Field 
Gorm is a major oil field situated 27 km northwest of the Dan Field. The field was 

brought on stream in 1981, and water injection was initiated in 1989. 

In the autumn of 1998, a further two oil production wells were drilled in the 

B-block of the field. Both wells encountered areas drained insignificantly as a 

result of the production to date, and they have higher production rates than antici­

pated. Two old wells have been convelted into water-injection wells, and one 

well used for water injection since 1993 has been opened up to oil production. 

The conversion of more wells is planned to take place in 1999. 

In 1998, the Gorm Field produced 2.86 million m3 of oil and 0.76 billion Nm3 of 

net gas . Production showed an upward trend in the autumn of 1998, due mainly 

to the commissioning of the two new wells. In January 1999, the field set a pro­

duction record with a daily production figure of just under 69,000 barrels. 

The Skjold Field 
Skjold is an oil field located 10 km southeast of the Gorm Field. Production was 

initiated in 1982, and in 1986, water injection in the reservoir commenced. 

In 1998, the field produced 1.90 million m3 of oil , which is about 5% less than the 

year before , and the water content of total production went up from 64% to 67%. 

In October 1998, a further development plan providing for the drilling of seven 

new wells in the field was submitted for approval. The new wells are to be drilled 

in those parts of the reservoir least drained of oil. Thus , it is expected that the 

water content of production can be reduced and the capacity of the pipeline to 
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the processing facilities at the Gorm complex can be better utilized. One of the 

wells is to be used as a water injector to improve the distribution of water injected 

into the reservoir. 

In 1998, the amount of water injected exceeded the estimate. AboLlt 20% of the 
water injected is water produced from the Gorm and Skjold Fields. The reinjection 

of produced water is closely monitored to determine whether there is any impact 

on the reservoir. 

The Rolf Field 
Rolf is a minor oil field situated 15 km west of the Gorm Field. In 1986, the field 

came on stream. 

Based on a revised, geological model, a new horizontal well was drilled in the 

northern flank of the field in 1998. Unfortunately, the results did not lead to con­

firmation of the model; therefore , the well is now used exclusively as an obser­

vation well. 

In 1998, 0.09 million m3 of oil was produced from the field. 

The Dagmar Field 
Dagmar is a minor oil field situated 10 km west of the Gorm Field. The field was 

brought on stream in 1991. 

Oil production in 1998 was a mere 0.01 million m3. 

THE TYRA CENTRE 

In 1998, production from the Tyra Centre derived from the Tyra Field and the 

satellite fields , Valdemar, Roar and Svend. Subsequently, the small satellite installa­

tions, Adda, Elly and Tyra Southeast, are expected to be hooked up to the Tyra 

Centre. 

The gas produced is transported from Tyra East through the gas pipeline to Nybro 

on the west coast of Jutland, while the oil produced is conveyed to the Gorm 

Field for export ashore. 

Fig. 2.11 shows the development in oil production at the Tyra Centre over the 

past ten years. Total oil production from the fields connected to the Tyra Centre 

constituted 2.00 million m3 in 1998. 

Total net gas production from the fields at the Tyra Centre amounted to 2.42 bil­

lion Nm3 in 1998, of which 2.06 billion Nm3 was transported to shore. 

The Tyra Field 
Tyra comprises a large gas cap overlying a thin black oil zone. Next to the Dan 

Field, the oil zone is the largest oil accumulation discovered in Danish territory. 

Production commenced in 1984, and since 1987, part of the gas produced has 

been reinjected into the reselvoir to increase the production of condensate. 

At the end of 1998, about 52 million barrels (8.27 million m3) of oil had been 

extracted from the oil zone, the bulk from the oil rim of the field. 

o 
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In 1997, the gas-injection project was expanded to comprise Tyra East, in which 
connection seven existing production wells were converted. In 1998, another two 
existing production wells were converted into gas-injection wells. 

To further improve the injection pattern and enhance capacity, a horizontal side­
track was drilled from an ordinalY deviated well in 1998. The drilling operations 
were carried out without the use of a jack-up drilling rig. All equipment was 
placed on the existing wellhead platforms, and the actual drilling operations were 
carried out by using the coiled tubing technique. The coiled tubing is unwound 
ti·om a large coil, hence the name, and lowered into the well. This drilling 

technique proved a great success, with a horizontal section of almost 1,000 m 
being drilled, but in the final phase, problems were encountered, and it was 
impossible to install the injection completion as planned. 

In the winter of 1998/99, a combined gas production/oil appraisal well was drilled 
in the southern flank of the field. Whereas the existing oil production wells termi­
nate in Maastrichtian layers, this well confirmed the presence of an oil rim in 
Danian chalk only previously penetrated by the distal part of two horizontal gas 
production wells. Production from this well starts in 1999. 

Facilities for the utilization of lift gas were completed in 1998, and in a number of 
oil wells were gaslift installed. 

In 1998, 0.73 billion Nm3 of net gas was recovered from the Tyra Field, which is 
about 70% less than in 1997. Total oil production in 1998 declined by 25% compa­
red to the year before. The amounts of water produced in 1998 were slightly bel­
ow the 1997 level. The decline in production is mainly attributable to the commis­
sioning of the Harald gas field. 

The Valdemar Field 
The Valdemar oil field is located approx. 20 km northwest of the Tyra Field. Since 
1993, production has taken place from the so-called North Jens area in the Valde­

mar Field. 

Valdemar is a large oil accumulation by Danish standards. However, the reservoir 

consists of very tight chalk, which makes recovery velY difficult. 

The Valdemar Field produced 0.10 million m3 of oil in 1998. Production from the 
field continues to be difficult because parts of the formation are brought to the 
surface with the oil produced, and the production string and casings collapse. 

The Roar Field 
Roar is a minor gas accumulation situated 10 km northwest of the Tyra Field. The 
Roar Field was brought on stream in 1996. 

In 1998, gas and condensate production rates declined by about 25% compared to 

1997. The main reason for the fall in production is increasing water cut. 
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The Svend Field 
The Svend oil field is situated 60 km northwest of the Tyra Field. Production was 
commenced in 1996. 

The Svend Field produced 0.64 million m3 of oil in 1998, a 50% reduction in rela­
tion to 1997. In the course of 1998, the water content of production increased 
considerably. One well was shut down for more than five months for this reason. 
However, production has been resumed from the well, with a much lower water 
content. 

When the two existing production wells were drilled, they did not penetrate the 
whole length of the reservoir. The second section of the northern well will be 
drilled in the first quarter of 1999, and the results, combined with additional pro­
duction experience and a reinterpretation of existing seismic data, will form the 
basis for evaluating the potential for further development of the field. 

THE HARALD CENTRE 

The Harald and Lulita Fields are the only fields connected to the Hm'ald Centre to 
date. An 80 km gas pipeline connects the Harald Centre with Tyra East. Conden­
sate is conveyed to Tyra via the Svend Field. Fig. 2.6 shows the location of the 
Harald Centre. The amount of condensate produced from the centre totalled 1.85 

million m3 in 1998, while total net gas production amounted to 2.81 billion Nm3. 

The Harald Field 
The Harald gas field is situated close to the NOlwegian border, about 80 km north 
of the Tyra Field. Production commenced at end-March 1997. 

The field consists of two independent reservoirs, West Lulu and Lulu. West Lulu is 

a Middle Jurassic sandstone reservoir, while Lulu is a Danian chalk reservoir. 

Both reservoirs contain gas with a fairly high content of condensate. This means 
that for every m3 of gas produced, almost three times as much condensate is pro­
duced as in the Tyra Field. 

West Lulu was the first sandstone reservoir from which production was initiated in 

Denmark. Production takes place from two wells, which started producing in June 
1997 and March 1998, respectively. It is planned to drill one more well at West Lulu. 

At Lulu, there is one producing well, to be supplemented by another well in 1999. 

In 1998, 2.74 billion Nm3 of net gas and 1.64 million m3 of condensate were pro­
duced. 

The Lulita Field 
The Lulita Field is an oil accumulation extending from the Harald Field towards 
the NOlwegian border. The field is covered by licences 7/86 and 1/90, which be­
long to the Statoil group, as well as A.P. M0l1er's Sole Concession. 

M<ersk Olie og Gas AS is the operator on behalf of DUC and the Statoil group, 

and the Lulita Field is the first field in Danish territolY which has been unitisered. 

The Lulita accumulation is a structural fault trap in sandstone layers forming part 
of the Middle Jurassic Blyne Formation. 
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The Lulita Field development is based on production from two wells by natural 
depletion. Production takes place from the Harald A platform, which can now 
handle production from Lulita as a result of minor modifications and extensions. 
The field was brought on stream in June 1998. 

As previously mentioned, the crude oil from the Lulita Field has a very high con­
tent of wax. The oil is in a liquid state under the pressure and temperature concli­
tions existing in the reservoir, but if the pressure and temperature drop too much, 
the oil will solidify. Owing to a number of measures introduced to counteract this 
problem, transporting the oil through the pipelines has not given rise to any major 
difficulty. 

In 1998, 0.15 million m3 of oil was produced from the field. The amount of water 
produced is much larger than originally foreseen, which means that the amount of 
oil produced diminished. 

THE SIRI FIELD 

The Siri Field is an oil accumulation in TertialY sandstone. Siri is situated about 
25 km east of the Central Graben, where all commercial oil and gas discoveries 
have been made to date. Statoil Efterforskning og Produktion A/S is operator for 
the field, with Danop as co-operator. 

The field development consists of a combined platform housing wells, processing 
bcilities and accommodation. The platform is placed on an oil storage tank placed 
on the sea bed. The oil produced is loaded on board tankers by means of buoy 
loading facilities. 

Production hom the field will take place from six horizontal oil wells. In order to 
enhance recovery, the gas will be reinjected together with water through three 

deviated wells. The co-injection of gas and water is a novel technique, also in an 
international context. One advantage of co-injection is that the injection pressure 
at the surface is much lower than when gas is injected alone, thus requiring less 
energy. 

The platform was installed in the field in November 1998. Production commenced 

in March 1999, initially from one well, and the remaining wells are expected to be 
drilled in the course of 1999. 

THE SOUTH ARNE FIELD 

The South Arne Field is an oil accumulation with a relatively high content of gas 
in Danian and Maastrichtian chalk. The field is situated in the northern part of the 
Central Graben, about 10 km south of the Svend Field. Amerada Hess NS is the 

operator for the field. 

A development and production plan for the field was approved by the Danish 
Energy Agency in August 1997. The field is currently being developed, and pro­

duction is planned to commence in 1999. 

The field development is based on a combined wellhead, processing and accom­
modation platform. The oil produced will be stored in a tank installed on the sea 

bed. From here, the oil will be loaded on board tankers by means of buoy loa­
ding facilities, while the gas produced will be exported to shore via a new pipeli­
ne emanating from the South Arne Field. 



It is planned to carry out the development project in three phases. The first phase 
of the development will consist of drilling up to 12 horizontal wells, of which four 
were drilled in 1998. Studies conducted in the course of 1998 have shown that 
there is great potential for improving recovelY from the field by means of water 
injection. The second phase of the development project therefore provides for the 
possible use of water injection in the field. The third phase is based on a possible 
further development of the field through the drilling of more wells and the start­

up of production from structures and formations not comprised by phase 1. 

NATURAL GAS STORAGE FACILITIES 

Dansk Naturgas A/S has two natural gas storage facilities at its disposal, one at 
Lille Torup near Viborg in Jutland, and one at Stenlille on Zealand. 

At the turn of the year 1998/99, the Lille Torup and Stenlille storage facilities pro­
vided an extraction capacity of 420 million Nm3 and 350 million Nm", respectively, 

totalling 770 million Nm3. 

Dansk Naturgas A/S operates on the basis of two goals for natural gas supplies 
- a short-term goal, which concerns any interruptions in DUe's supplies on very 
cold winter days, and a long-term goal, which concerns accidents involving a 
suspension of the supply of gas through the existing 30" pipeline from Tyra to 

shore for up to 30 days. 

With the above-mentioned total extraction capacity of 770 million Nm3 and an 
agreement made with DUe for the supply of gas from Tyra via Harald and from 
there through the new 24" pipeline to shore, Dansk Naturgas A/S is able to meet 

its long-term goal. 

As far as the short-term goal is concerned, Dansk Naturgas A/S needs to increase 
the rate at which gas can be extracted from the storage facilities. In this connec­
tion, the company plans to establish a new withdrawal processing train to upgrade 

the extraction capacity of the Stenlille facility in 1999. 
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Fig. 3.1 Oil Reserves and Recovery Factor 
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An assessment of Danish oil and gas reserves is made annually by the Danish 

Energy Agency. 

The assessment made by the Danish Energy Agency at 1 January 1999 shows a 
decline in oil and gas reserves of 8% and 10%, respectively, in relation to the 

assessment at 1 Januaty 1998. The decline in reserves is mainly attributable to the 

depletion caused by production in 1998. Moreover, the reserves of several fie lds 

have been reassessed, including fields in the possible 1-ecove1Y category. 

Oil reserves have been estimated at 195 million m3. Compared to last year's assess­

ment, total expected oil recovery has been written down by 4 million m3. Produc­

tion in 1998, which exceeded production in 1997 by 0.4 million m3, amounted to 

13.8 million m3. Thus, the decline in oil reserves totals about 18 million m3. 

In the past ten years, oil reserves have been estimated at 200 million m3, thus 

remaining fairly constant; see Fig. 3. 1. This means that, on average, reserves have 

increased at the same rate as production, even though production has doubled 

over the same period. The increase in reserves is chiefly attributable to further 

field developments, including the drilling of horizontal wells and the use of water 

injection, as well as new discoveries made. 

The reserves attributable to the further field developments mentioned above can 

also be illustrated by the increase in the overall recovety factor, the ratio of ulti­

mate recovery to total oil in place, from 14% to 22%, i.e. an increase of approx. 

50% in the course of ten years. 

Oil reserves can be put into perspective by calculating the ratio of reserves to the 

previous year's production. Such a calculation results in a so-called R(reserues)/ 
P(production) ratio, which is an indicator of the number of years for which oil 

production is estimated to be sustained. Based on the new assessment of reserves, ) 
the RIP ratio is 14, meaning that oil production is estimated to be sustainable at 

the 1998 level for the next 14 years. 

The development in the RIP ratio is described in more detail in the section on the 

twenty-year production forecast. 

ASSESSMENT OF RESERVES 

The reserves reflect the amounts of oil and gas that can be recovered by means of 

known technology under the prevailing economic conditions. The figures indicated 

for oil reserves include the contribution from condensate recovery. The method 

used by the Danish Energy Agency in calculating the reserves and preparing the 

production forecasts is described in Appendix H. 

Fig. 3.2 shows the oil reserves broken down by the geological age of the reservoirs. 

The bulk of the reserves are located in chalk from the Cretaceous and early 

Palaeocene periods. Thus, chalk layers account for about 83% of the reserves, 

attributable mainly to Danian and Maastrichtian reservoirs. 
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Fig. 3.3 Oil Recovery, rn . rn3 
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Fig. 3.4 Gas Recovery, bn. Nrn3 
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The contribution to reserves from Danian reservoirs is included in the Cretaceous 
category. 

Production has been carried on from chalk reservoirs since 1972, whereas recove­

ry from deeper and older Jurassic sandstone reservoirs was not initiated until 1997 
in the Harald Field. The future production from Jurassic reservoirs is expected to 
account for about 10% of tota l reserves . 

In March 1999, production was commenced from the Siri Field, where oil is 
extracted from a Tertiary sandstone reselvoir of late Palaeocene age . The recovery 
from this type of reservoir is foreseen to account for about 6% of total reserves . 

Only 1 % of the reserves are located in sandstone from the Triassic period, and 
Bertel is the only field in this categOIy. 

However, the present distribution of reselves must be expected to change, as the 
exploration activity initiated under the licences granted in the Fifth Licensing 
Round is prima rily targeted at Tertiary and Jurassic sandstone prospects . 

51 Table 3.1 shows the Danish Energy Agency's assessment of oil and gas recovery, 
broken down by field and category. 

A low, expected and high estimate of reselves is given for each individual field, in 
order to illustrate the uncertainty attached to the assessment. In assessing Den­
mark's total reserves, it is not realistic to assume that either a high or a low figure 

will prove accurate for all fields. Therefore, for a large number of fields, the total 
assessment of reserves should be based on the expected value. 

It appears from Fig. 3.3 that the expected amount of oil reserves ranges from 145 
to 195 million m3. The reselves assessed for planned and possible recovery, 
respectively, reflect the increasing uncertainty as to whether such reserves can be 
exploited commercially. 

Likewise, Fig. 3.4 illustrates that the expected amount of gas reselves ranges from 
107 to 123 billion Nm3. Gas production figures represent the net production, i. e. 
produced gas less reinjected gas. It should be noted that the amounts of gas 

16 stated deviate from the amounts which can be marketed as natural gas. The dif­
ference 00-15%) represents the amounts consumed or flared on the platforms. 

There have been several revisions of the Danish Energy Agency's assessment of 

reselves compared to the assessment made in JanualY 1998. These revisions are 
attributable to well results, more production experience and new reservoir models 
resulting from improved knowledge of the fields. 

The areas where significant revisions have been made are described below. 

Ongoing and Appoved Recovery 
The reselves of the Gorm Field have been written up due to the drilling of an­

other two wells in 1998. 

The amount of reserves for the Skjold Field has been raised following the approval 
of a further development project for the field, providing for the drilling of seven 
more wells. 

) 



Table 3.2 Oil Production Forecast, million m' 

1999 2000 2001 2002 2003 

Ongoing and Approved: 

5.6 5.3 5.2 4.7 4.3 

0.4 0.3 0.2 0.2 0.1 

0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 

0.1 

3.1 2.4 1.6 1.3 1.1 

1.9 1.9 1.6 1.4 1.3 

0.1 0.1 0.1 0.1 0.1 

0.0 0.0 0.0 0.0 0.0 

0.9 0.7 0.7 0.8 0.6 

0.1 0.1 0.2 0.1 0.1 

0.4 0.5 0.4 0.3 0.2 

0.9 0.7 0.3 0.2 0.2 

0.5 0.1 0.0 

0.2 0.2 0.1 

1.5 1.2 0.8 0.7 0.5 

0.2 0.0 0.0 0.0 0.0 

1.8 2.2 1.4 0.9 0.6 

1.1 2.6 2.5 1.9 1.4 

17.8 18.0 15.7 12.8 10.8 

0.3 

17.8 18.0 15.7 12.8 11.0 

In the Svend Field, reselves have been reassessed on the basis of production 

experience and further drilling operations initiated in the field at the beginning of 

1999. 

The Lulita reserves have been written down on the basis of production experience. 

Planned Recovery 

Freja is the name of the former Gert Field. 

Possible Recovery 
The Danish Energy Agency has reviewed a number of options for enhancing 

recovelY with the use of known technology, i.e. technology which is used today 

under conditions comparable to those prevailing in the North Sea. 

Based on reselvoir calculations and general estimates of investments, operating 

costs and oil price developments, it is assessed that the recoverable reserves can 

be augmented considerably by implementing additional water-injection projects in 

a number of fields. Moreover, the potential of some of these fields has been 

reassessed. 

The drilling of horizontal wells is considered to further increase the production 

potential of the Kraka and Rolf Fields, as well as the oil zone in the Tyra Field. 

Reselves in the Siri Field have also been included in this categolY. A further de­

lineation to be made in connection with the development of this field will show 

whether expectations for the reselves in the northern part of the field can be con­

firmed. 

Finally, a number of discoveries that are under evaluation are included in this 

categOlY, which also includes discoveries that are considered to be marginal based 

on current technology and prices. 

The total amount of oil that is recoverable with the use of known technology 

corresponds to only approx. 22% of the hydrocarbons in place in Danish territoly. 

In fields like Dan, Gorm and Skjold, where the production conditions are favour­

able, an average recovery factor of 34% of the oil in place is expected, based on 

the assumption that known methods are used, including water and gas injection. 

The total oil reselves also include contributions from the relatively large accumula­

tions in the Tyra and Valdemar Fields, where the recovery factors are fairly low 

due to the difficult production conditions. 

PRODUCTION FORECASTS 

Based on the assessment of reselves, the Danish Energy Agency prepares produc­

tion forecasts for the recovelY of oil and natural gas in Denmark. 

The present five-year forecast shows the Danish Energy Agency's expectations for 

production until the year 2003. In addition, the twenty-year forecast shows the 

Danish Energy Agency's assessment of the production potential for oil and natural 

gas in the longer term. 

R I I 
I I 
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Fig. 3.5 Natural Gas Sales Broken down by 
Processing Centre 

bn. Nm 3 
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Five-Year Production Forecast 
The five-year forecast uses the same categorization as the assessment of reserves, 

and includes only the categories ongoing, approved, and planned recovery. 

Fields are incorporated into the production forecast from the time production 

startup is approved or from the ea rliest date on which production can be com­

menced. 

As appears from Table 3.2, oil production is expected to reach approx. 17.8 mil­

lion m3 in 1999, and is then anticipated to increase to 18.0 million m3 in 2000, 

equal to about 310,000 barrels per day. After that time, production is expected to 

decline. 

It is assumed in the forecast that oil production will not be subject to any restric­

tions in terms of capacity or transportation. In the course of 1998, the design 

capacity of DORAS' oil pipeline facilities has been expanded to 270,000 barrels 

per day. However, for a few days in 1999, it was possible to transport more than 0 
290,000 barrels per day. 

The oil produced in the new Siri and South Arne Fields will be loaded on board 

tankers by means of buoy loading facilities , but, nevertheless, the transportation 
capacity earmarked for the remaining fields will marginally exceed the capacity of 

the oil pipeline for a short period of time. However, this should be viewed in light 

of the uncertainty surrounding the exact capacity of the pipeline and the produc­

tion forecasts for the fields. 

In relation to the forecast in the Danish Energy Agency's 1997 Report on Oil and 

Gas Production in Denmark, expected production figures have been written up , 

except for 1999, for which year a writedown has been made. The revisions to the 

production forecast are dealt with below. 

For the Dan and Gorm Fields, expected production figures for 1999 have been 

written up due to the new, productive wells. 

Production estimates for the Skjold Fields have been adjusted upwards for the 

years to come, due to the drilling of additional wells. 

The Roar condensate production estimate has been written up, as another well is 

expected to be drilled in the field. 

The expected production figure for the Svend Field has been reassessed, in part 

due to the high water content of production, and in part due to drilling activities 

in the field at the beginning of 1999. 

The Harald condensate production estimate has been adjusted as a result of chan­

ges in the gas production forecas t. 

The Lulita production forecast has been revised based on production experience. 

For Siri and South Arne, the 1999 production estimates have been revised, because 

the wells in these fields are no longer expected to be completed in accordance 

with the approved field development plans. 
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Fig. 3.6 Oil Production Forecast 
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The expectations for production from the remaining fields are largely unchanged 
in relation to last year's report. 

The planned recovelY category comprises the future development of the Freja 
Field. 

Expected production of natural gas is shown in Fig. 3.5, broken down by process­

ing centre. 

Twenty-Year Production Forecast 
The twenty-year forecast has been prepared according to the same method as the 
five-year forecast, and thus uses the same categorization as the assessment of 
reselves. However, unlike the five-year forecast, the possible recovery categOlY is 
also included. 

In preparing the forecast up to the year 2018, it has been assumed that the course 
of production will be planned exclusively on the basis of the technical potential of 

the fields, without taking legal and operational constraints into account. 

Fig. 3.6 illustrates two oil production scenarios. The curve illustrating planned 
recovelY is simply a continuation of the curve shown in Table 3.2, while the 

second curve also includes possible 1'eCOVely. 

Within the categolY possible recove1Y, the production potential is based on the 
Danish Energy Agency's assessment of possibilities for initiating further production 
not based on development plans submitted. 

The Danish Energy Agency estimates that the increased use of water injection in 
certain fields represents further oil production potential, and moreover, that a 

potential for enhancing recovery from the oil zone in the Tyra Field as well as 
from the Kraka , Rolf and Siri Fields exists. 

It appears from Fig. 3.6 that annual oil production for the planned and possible 
recovery categories will increase to 18 million m3 and 19 million m3 in the years 

around 2000, after which production is expected to decline. 

fl 

o 
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Fig. 3.7 Oil Production and RIP Ratio 
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If the assumptions underlying the forecasts prove correct, and if no new discove­

ries are made, 50% and 75% of Danish oil reserves will have been recovered in 

five years and roughly ten years, respectively. 

As mentioned previously, the RIP ratio for oil of 14 has been calculated on the 

basis of the new assessment of reserves. Over the past ten years, the RIP ratio has 

dropped from 30 to approx. 15; see Fig. 3.7. The decreasing RIP ratio is mainly 

due to growth in production, as the production figure has more than doubled in 

the past ten years. 

If the assumptions underlying the forecasts prove correct, the RIP ratio will have 

declined to 7 and 6, respectively, in five and ten years. The downward trend in 

the production estimate means that the development in the RIP ratio will stabilize 

in the longer term. 

Although the forecast covers a period of 20 yea rs, it is only possible to predict the 

development for a few years ahead. For instance, the Siri Field was discovered in ~ 
December 1995, and a mere three years later, the field was developed and brought 

on stream. Thus, the methods used in making the forecasts imply that production 

must be expected to decline after a short number of years. 

The downward plunge of oil production can hopefully be curbed as a result of 

new discoveries made in connection with the exploration activity initiated in the 

Fifth Licensing Round, as well as by advances in technological research and devel­

opment. 

As opposed to the production of oil, which can always be sold at the current mar­

ket price, the production of natural gas requires that long-term sales contracts 

have been concluded. 

Since the start of gas sales in 1984, Danish natural gas has been supplied under 

gas sales contracts concluded between Due and Dansk Naturgas AlS. The present 

gas sales contracts do not stipu late a fixed total volume, but rather a fixed annual 

volume that will be supplied for as long as DUe considers it technically and finan­

cially feasible to canyon production at this level. 

In 1997, a contract was concluded between the Amerada Hess group and Dansk 

Naturgas AlS for the sale of gas from the South Arne Field , and, in 1998, a provi­

sional contract was concluded between the Statoil group and Dansk Naturgas AlS 
for the sale of the Statoil group's share of the gas produced from the Lulita Field. 

The Danish Energy Agency's forecast for the planned course of production is 

based on the contracts with DUe providing for a maximum gas production 

plateau of 7.5 billion Nm3 a year and total gas supplies of approx. 130 billion Nm3 

until the year 2012. In addition , the planned course of production for the South 

Arne Field accounts for 5.5 billion Nm3. 
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The Government's involvement in oil and gas research is based on a desire to 
sustain a high degree of self-sufficiency for as long as possible, in an environmen­

tally appropriate manner. 

To help fulfil this objective, the Government coordinates research initiatives with 

public and private corporations. 

State-subsidized research related to oil and natural gas is conducted under the 
Energy Research Programme (ERP) and under the auspices of the EU and the Nordic 

Council of Ministers. 

In terms of their administration, objectives and publications of results, the individual 
research programmes are described in greater detail below. 

RESEARCH PROGRAMMES 

Energy Research Programme (ERP) 
Support for research and development in the area of energy is granted under the 
Energy Research Programme. The Danish Energy Agency, which administers the 
programme, determines the overall strategy for and priority given to the areas 

covered by the programme, in cooperation with the AdvisOJY Energy Research 
Committee. The annual applications for ERP funds far exceed the funds available. 

Committees of experts within the respective areas of research, including the Oil 

and Natural Gas Research Committee, assist the Danish Energy Agency in selecting 
the projects to be funded and in following up the progress of the selected research 

projects. 

In the past four years, the action plan Research and Development in the Area oJ 

Oil and Natural Gas, published in March 1994, has served as the general basis for 

prioritizing the numerous ERP applications. This action plan will now be replaced 
by an updated plan covering the period 2000 to 2003. 

The principal criterion for funding is the importance of the projects to society and 
their relevance in terms of fulfilling the energy-policy objectives set. The projects 
funded are divided into the following areas of research: exploration, recovery 
methods, equipment and installations, as well as arctic oil and gas issues. In gran­

ting funding to projects, the ERP attaches weight to how well a project ties in with 
previous ERP projects carried out and with international research projects. 

In recent years, the Danish Energy Agency has funded oil and natural gas research 
projects with an average amount of about DKK 17 million per year. The subsidized 
companies, universities and research institutes have covered about 50% of project 

costs with own funds, which means that about DKK 34 million has gone into initi­
ating energy research projects every year. 

The oil and natural gas research programme primarily focuses on projects that 
contribute significantly to gaining access to further Danish oil and natural gas 

reserves through new exploration and production methods, as well as new tech­

nology. 
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As a main rule, the results of research projects and the new knowledge accumu­
lated under the programme are to be available to the public. The final reports for 
all ERP projects completed are kept at Ris0'S libralY, which lends them out. In 
addition, Ris0's library maintains a database (Nordic Energy Index, NEI) containing 

information about all ERP projects initiated and completed since 1981. 

Information about the research programme can be obtained from the Danish 
Energy Agency and on its homepage, www.ens.dk. Information about ongoing 
and completed ERP projects can be found at the Internet address 

"'lww.risoe.dk/nei. 

EU Research and Development Programmes 
The fifth EU framework programme for research, technological development and 
demonstration was adopted on 25 JanualY 1999. The programme covers the period 
from 1998 to 2002. The total budget for the first activity under the fifth framework 
programme, which deals with the central programme areas, runs into EUR 10,843 
billion, and consists of four thematic programmes. The fourth thematic programm 
has been divided into two subprogrammes, the environment and energy, which 
are considered independent, with their own budgets and committees. Funding in 
the amount of EUR 1,042 billion (DKK 7.7 billion) has been granted for the energy 

subprogramme. 

The subjects dealt with under the energy subprogramme are cleaner technologies 
and renewable energy, accounting for about 46% of the total budgeted costs, and 

economic and efficient forms of energy (concentrating on the rational use of ener­
gy and hydrocarbon activities), accounting for the remaining 54%. 

The draft energy work programme dealing with hydrocarbon activities is aimed at 
promoting more efficient exploration, recovelY and production techniques. The ob­
jective is to make the identification of exploitable resources in the EU more efficient 
and to optimize recovelY, while minimizing costs and the environmental impact by 
means of developing techniques that are globally competitive. 

Specifically, techniques are sought to develop deep-water fields and fields difficult 

to access, including marginal fields and fields in the arctic area. The development 
of more efficient offshore production and subsea facilities is also desired. Produc­
tion facilities are to be developed so that they can be removed in an expedient 
and environmentally friendly way, thus ensuring complete recycling. 

The results of research projects and knowledge accumulated through participation 

in EU programmes must generally be available to the public. Information about 
completed projects can be obtained at Ris0'S library, while information about the 
programme sections relevant to energy and the respective deadlines for applica­
tions is available on the home page w\vw.cordis.lu/fp5/src/programmes, from the 
Danish Energy Agency's research division, from Energicenter Danmark and Euro­

Center. 

The Nordic Council of Ministers 
On 1 JanuaJY 1999, a new four-year research programme began. This programme 
places more emphasis than before on energy savings, renewable energy and co­

operation with the local community. 



The funding of petroleum technology research will be phased out over a two-year 
period, the aim being for this research to continue within another framework, 
based on financial support from the industries concerned. 

Further information about the programme is available on the home page 
www.nordisk.energiforskning.org. 

ENERGY RESEARCH IN 1998 

Energy Research Programme 1999 (ERP 99) 
In 1998, applications for ERP 99 were considered. Funding in the amount of DKK 60 
million for 26 projects was applied for within the area of oil and natural gas. The 
total budgeted costs of these projects amounted to DKK 98 million. The selection 
made among the numerous applications resulted in funding for seven energy pro­
jects, totalling DKK 18.2 million. The implementation of these projects provides for 
research with total budgeted costs of DKK 38.9 million, including self-financing by 
the research institutes and industrial contributions. The funding of DKK 18.2 million 
granted for these projects equals approx. 47% of the total budgeted costs on average. 

The criteria for selecting projects and their priority appear from the action plan 
Researcb and Development in tbe Area of Oil and Natural Gas, which covers the 

period 1995-99, as well as the material concerning Callfor Project Proposals for tbe 

1999 Energy Researcb Programme. 

The projects funded under ERP 99 appear from Appendix G. The research topics 
of the individual projects are described in more detail below, and their numbering 
matches the project reference numbers stated in Appendix G. 

Of the projects funded, one project concerns exploration, two concern recovelY 
methods, two concern equipment and installations and two concern arctic conditions. 

Exploration: 
The objective of the project Palaeozoic sedimentalJi deposits and basement struc­

tures in tbe Danisb area (0003) is to map the basement under the sediment basins, 
and thus to identify areas where subsidence may positively contribute to the forma­
tion and accumulation of oil and gas. Reflection seismic sections integrated with 
gravimetric, magnetic and refraction seismic data are analyzed to identify structures 

beneath the "conventional acoustic basement". This project falls within the scope of 
the research area selected for exploration of untested formations and traps within 
the Danish continental shelf. 

Recovery Methods: 
Priority - Improved recoveJJifrom Lower Cretaceous Cba//<. reservoirs (0009) - aims 

to stimulate interest in exploration and enhance the recovery of oil and gas from 
Lower Cretaceous chalk reservoirs of Barremian and Aptian age. This project is 
intended to improve understanding of the special properties of such reservoirs, 
whose poor quality and lack of formation stability make recovery difficult. ERP 
funding has been granted for the remaining two years of the scheduled five-year 
programme period. The Priority Project, which has special significance for energy­

policy aims, falls within the special priority areas of the action plan. 

The aim of the project 011 tbe signiflcance o.ltbree-pbase displacement mechanisms 

for recovelJi ~tlZciency in connection witb tbe planning and optimization o.l 
IVAG/CGIV injection (0011) is to investigate three-phase flmv propelties (oil, gas and 
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Table. 4.1 ERP Funding 

ERP-94 

ERP-95 2 

ERP-96 

Total 4 
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water) by setting up micromodels and through mathematical network modelling. 
The purpose is to achieve three-phase relative permeability data at macroscale level 
that reflect the conditions at microscale level. This project follows up a project pre­
viously funded under ERP 94. 

Equipment and Installations: 
One project, Free span burial instrumentation pig - phase A (0013), is aimed at 
devising a method for checking pipelines internally for free spans, to determine 
the thickness of the pipeline covering and to check whether the external concrete 
coating is intact. This project is a further development of projects previously fund­
ed under ERP 91 and ERP 95, and a continuation of a Thermie 92 project. 

Another project, Improved design basis for offshore flexible pipes (0014), may impact 
on the use of flexible piping to transport oil and gas containing corrosive compo­
nents. The aim of the project is to determine, through measurements and model­
ling, whether methane, carbon dioxide and hydrogen sulphide are able to permeate 

the internal lining of a flexible pipe to the steel reinforcement, where they may 
cause corrosion. 

Arctic Conditions: 
The purpose of one project, Mapping and evaluation of the Nuussuaq Basin (0024), 

is to collect and interpret new seismic data, thus improving understanding of the 
structural composition of the Nuussuaq Basin, and to stimulate interest in commer­
cial exploration of the area. This project is a continuation of two projects previously 

financed under ERP 95 and ERP 96. 

The other project, An integrated study of the stratigraphy and hydrocarbon prospec­

tivity of Palaeozoic sediments offshore southwestern Greenland (0025), is aimed at 

mapping Palaeozoic sediments offshore southwestern Greenland through a sequen­
tial stratigraphic study. 

Both projects involve investigations of unlicensed areas. 

ERP Projects completed in 1998 
In 1998, 16 projects funded in whole or in part under the oil and natural gas pro­
gramme were completed. The distribution of these projects on the areas covered 
by the action plan appears from the Table 4.1. In addition, the table shows the 
year in which the projects were granted funds under the ERP programme. 

Appendix G indicates the project title and participating institutions/businesses for 

all projects completed in 1998. 

Exploration: 
Three of the four exploration projects have led to the discovery of good and mature 
source rock material in Middle and Upper Jurassic layers in the area comprised by 
the Central Graben. Source rock was found in Upper Jurassic layers in the Feda and 
Geltrud Graben and in the Heno Plateau. Investigation of Middle Jurassic sections 
has improved our knowledge of the source rock potential and its regional variation 

in the Central Graben. These projects also dealt with migration paths from Jurassic 
source rock up to the Cretaceous and Lower Tertiary chalk fields in the Central Gra­
ben, and the amounts of hydrocarbons formed were estimated. In addition, optical 
and geochemical data were used and correlated to borehole logs to identify sequen­

tial stratigraphic surfaces for the purpose of developing better geological models. 
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Finally, a fourth project studied the Jurassic succession in the Gertrud Graben , using 
advanced seismic data correlated to well data. This study shows with a high degree 
of probability that the sand deposits penetrated by the Jeppe-l well can also be 
found in the central part of the Gertrud Graben, thus constituting an interesting 
exploration objective. 

The results of the projects carried out are likely to have stimulated the oil com­
panies' interest in applying for exploration licences in the Fifth Licensing Round. 

Recovery Methods: 
Six projects have been carried out under the heading Recovery Methods. 

One project involved utilizing micromodels with valying pore geometrics and porous 
network structure to make experimental studies of transport mechanisms at inicro­
scale level. The results of the project make it possible to upscale displacement pro­
cesses from microscale level. 

Another project shows how to obtain a geophysical and geostatic reservoir charac­
terization as a basis for a subsequent reservoir simulation. As part of this project, 
the 3D seismic inversion method was employed to establish the acoustic imped­
ance and porosity of the Dan Field; the result has proved useful in planning further 
field developments and production from the field. 

Two projects address the potential use of various physical methods in studying 
saturation profiles and displacement processes in porous cores. 

Under one of these projects, four methods were tested: gamma transmission, NMR, 
er scanning and electric impedance. The applicability of the individual method was 
subsequently investigated by comparing it with the other methods. The NMR method 
and eT scanning proved to be the best methods for determining the distribution of 
saturations in porous cores. 

Moreover, under a fOUlth project, attempts were made to obtain two-dimensional 

saturation images of a cross section of a core, by measuring the transmission through 
the cylindrical core with parallel gamma rays, and by measuring gamma quanta in 
scattered radiation. This method has not yet been developed for practical application 
in the oil industly. 

As the result of a fifth project, a new method has been developed to determine 

saturation functions, capillalY pressure and relative permeability in chalk samples. 
This method utilizes the so-called "end-effect" in displacement tests on samples 
with high capillary pressure. It seems to be faster than any other method. 

Finally, a sixth project deals with the upscaling of detailed small-scale geological 
models into reservoir simulation models for subsequent use in calculating and pre­
dicting the production from Danish chalk fields. 

Equipment and Installations: 
One project under this heading concerns the formation of wax, which may be a 
major problem in the production of oil and its subsequent transportation. Wax is 
precipitated when oil with a large paraffin content cools. Under this project, im­
proved equipment and methods were developed for calculating wax precipitation 
at high pressures. 



Fig. 4.2 Project Areas in Greenland 
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The aim of another project was to determine the risk of both internal and external 
corrosion, as well as the formation of cracks in natural gas transmission pipelines. 
The soil corrosiveness and the corrosion rate due to sulphide and sulphate reduction 
were determined at various locations in Denmark. Equipment for corrosion testing 
of soil was developed and manufactured. FUlther, the risk of hydrogen brittleness 
developing was investigated. 

Under a third project, a tracer method for measuring the multi-phase flow of 

gas/oil/water in horizontal production pipelines was developed. This method is 
based on marking each of the three flows with a different radioactive tracer. The 
method has been tested in the North Sea with good results. 

Arctic Conditions: 
Three arctic projects concerning Greenland have been completed. 

One project has provided new information on sedimentology and biostratigraphy 
in the southeastern part of the Wandel Sea Basin in northeastern Greenland, 
including new information on the area's hydrocarbon potential. 

Two other projects involved further investigations of the hydrocarbon potential in 
the Nuussuaq area in western Greenland. 

One of these projects was intended to improve insight into the subsidence and 

uplift histOly. Because the late uplift histOlY is of major importance to the occur­
rence of mature source rock in the area, the project has contributed to evaluating 
the exploration potential. The above mentioned locations are shown on Fig. 4.2. 

The other project deals with delimiting prospective reserves in the Nuussuaq Basin 
by means of geophysical investigations. This has rendered the presence of source 
rock, reservoirs and seal beds in the area likely, and all the geological conditions 
required for the presence of major hydrocarbon accumulations in the area have 

been confirmed. 

EU Research and development Programmes 
As stated above, funds of DKK 7.7 billion have been allocated to energy research 

under the fifth EU framework programme, which covers the period 1998-2002. The 
active interaction between public- and private-sector energy research gives Danish 
research a good chance of continuing to hold its own in the competition for 

European research funds. 

The Nordic Energy Research Programme 
In 1998, the Nordic Energy Research Programme allocated funds to senior 
researchers and student researchers, who are participating in inter-Nordic research 
cooperation at Nordic universities. The following topics related to hydrocarbons 
are given priority: petroleum fluids, oil technology and petrophysics (upstream 
operations), as well as catalytic processes, separation processes and reactive distil­
lation (downstream operations). 

The Energy Research Programme (ERP) finances the Danish participation in this 

cooperation. In 1998, grants were awarded for one PhD scholarship and 15 senior 
researchers (including six Danish) in the area of petroleum technology. 



More Participants in the Joint Chalk Research 
In 1997, it was decided to continue the cooperation on joint Chalk Research by 
extending the programme with a fifth phase. The new phase is scheduled to run 
for a period of two years until the year 2000, and has an overall budget of about 

DKK 17 million. 

The subjects of research in the new phase can be given the following headings: 

geology, rock mechanics and recovelY processes. The research topics are discussed 
in more detail in the Danish Energy Agency's report Oil and Gas Production in 

Denmark 1997. 

When the contract for this joint research programme was signed in 1997, nine oil 
companies, seven Norwegian and two Danish, had joined the programme. In 
1998, another German oil company, RWE-DEA, and a Dutch oil company, Veba 
Oil Nederland B.Y., became participants. The background for these companies' 
interest is that RWE-DEA is a licensee and Veba Oil Nederland B.Y. is the opera­
tor of a new chalk oil field situated on the Dutch continental shelf close to the 

Danish sector. 

The public authorities, which were behind this Joint Chalk Research Programme 
at the beginning of the 1980s, are pleased to see the oil companies today cooper­
ating on research of their own accord, thus jointly addressing the problems asso­
ciated with improving the recovery of oil and gas from the tight chalk reservoirs 

in the North Sea. 

The Danish companies/research institutes involved in this research programme are 
the Geological Survey of Denmark and Greenland, COWIconsult AS, the Danish 
Geotechnical Institute and the Technical University of Denmark. Danish research 
will account for about one third of the total funds allocated to this programme. 

~~ 
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5. FLUCTUATIONS IN THE OIL PRICE 

At the end of 1997, the international crude oil price plummeted. The fall in the oil 

price continued throughout 1998, bottoming out in December with a price of less 

than USD 10 per barrel, the lowest since July 1986. The average crude oil price 
(as quoted for Brent oil) for 1998 was USD 12.8 per barrel. 

At first glance, the development in the crude oil price over the past 30 years pre­

sents a very confused picture; see Fig. 5.1. The precipitous increases and deCl'ea­
ses in price are the most conspicuous. What is the explanation? Below, a brief 

description is given of the various factors determining the evolution of oil prices. 

DEVELOPMENT IN THE CRUDE OIL PRICE 

The price of crude oil is determined by the development in the total supply and 

overall demand for crude oil on the world market. 

The Organization of Petroleum ExpOlting Countries, OPEC, has greatly influenced 

the formation of oil prices. OPEC was established in 1960, and its present mem­

bers are Iran, Iraq, Kuwait, Qatar, Saudi Arabia, the United Arab Emirates, Algeria, 

Libya, Nigeria, Indonesia and Venezuela. 

Until 1973, the international price of crude oil reflected the actual costs associated 

with exploration and production. The price was just high enough to make it pay 

to produce the most expensive barrel of oil necessalY for meeting overall demand. 

The steep price increases of 1973 and 1979 were spurred by political conflicts in 

the Middle East. During these crises, the OPEC countries reduced the supply of 

crude oil on the world market, forcing up prices dramatically. Prices did not sub­

sequently fall to the level prevailing before the oil crises because the OPEC coun­

tries began using quotas to control prices. Since then, this quota scheme has been 

the OPEC countries' most important tool for controlling prices on the world mar­

ket. The aim of this scheme is to fix the quotas so low that the limited supply 

results in a higher price, since the actual price fixing is left to the market. 

Since introducing the quota scheme, OPEC has felt the repercussions of high oil 

prices. Firstly, the consumption of crude oil is declining because the consumer 

countries have introduced energy conselving measures, established renewable 

Fig. 5.1 Development in the Oil Price from 1972·98 (as quoted for Brent oil) 

USD/bbl. 

80 

60 

40 

20 

- Brent oil , nominal prices 

- Brent oil, 1998 prices 



Fig. 5.2 Breakdown of Oil Production by Region 
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energy facilities and developed alternative fuels. Secondly, the high prices mean 

that it pays to increase production substantially in the countries not comprised by 

the quota scheme. Consequently, the OPEC countries' market share shrank from 

more than 50% at the beginning of the 1970s to about one third in the course of 

the 1980s. To bolster the price level, OPEC has regularly been forced to reduce its 

quotas, in order to compensate for the growth in supply from countries outside 

OPEC. 

In the course of the 1980s, this development created conflict among tl1e OPEC coun­

tries, which had difficulty in deciding on me distribution of cutbacks. To protect their 

oil revenues, several OPEC countries failed to observe the quotas agreed upon. 

PreCisely this situation, combined with subdued growth in demand from consumer 

countries, caused the market to collapse in the summer of 1986. An excess p roduc­

tion of about 2 million barrels per day sent prices plunging to below USD 10 per 

barrel. 

OPEC soon regained control of the market by inunediately limiting supply. Sub­

sequently, Saudi Arabia forced through measures aimed at stabilizing the price 

level at about USD 19 per barrel , which was considerably lower than at the begin­

ning of the 1980s. This means that the OPEC countries have gradually retrieved 

their market shares . In the 1990s, the OPEC countries' production accounted for 

about 40% of world market production. Fig. 5.2 shows a breakdown of the pro­

duction of crude oil by region in recent years. 

Since the collapse of crude oil prices in the mid-1980s, the average price has 

hovered around USD 18 per barrel, except for the high prices prevailing during 

the Kuwait crisis in 1990-91. 

Nevertheless, the OPEC countries' control of the market has diminished in the 

intelvening period, because nearly all OPEC countries now exceed their quotas . 

In 1998, the market collapsed again. The drop in the oil price in 1986 and 1998 

reveals a characteristic feature of the oil market, viz. that a slight excess production 

can lead to a nose dive in prices. 

WHAT HAPPENED IN 1998? 

As in 1986, the drop in the oil price in 1998 was caused by a number of coinciding 

factors relating to both demand and supply on the world market. 

What happened to demand? 
As appears from Fig. 5.3, Asia plays an increaSingly impoltant role in the global 

demand for crude oil. After experiencing rapid economic growth for a number of 

years, Asia has accounted for a larger share of the demand for crude oil than 

Europe in recent years. Today, the· Asian countries' demand largely represents the 

same volume as the combined demand of the USA and Canada. However in the 

wake of the economic crisis in Asia, which set in in mid-1997, the demand for 

crude oil from the Asian market stagnated in 1998. 

The demand for crude oil in the former Soviet Union has declined dramatically 

since the Union diSintegrated. In the Western world, the demand for crude oil has 

remained fairly constant for the past ten years. 
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During the same period, the supply of crude oil on the world market has climbed 
slowly. It is therefore not surprising that the economic crisis in Asia had a major 
impact on the crude oil price in 1998. Precisely the growth in Asian economies in 
recent years has caused the world market to expect a growth in demand for crude 

oil. 

At the same time, the low crude oil price has not increased demand from the rest 
of the world. There are several reasons why falling oil prices are not matched by 
a corresponding hike in oil demand. In most countries, oil forms part of the total 
supply of energy. Therefore, the consumption of oil is ruled by a number of 
technical and environmental factors which mean that consumption reacts slowly to 
changed prices. 

The International Energy Agency, lEA, voiced the opinion at the beginning of 

1999 (Oil Market Report, January 1999) that it is unrealistic to expect substantial 
increases in world market oil prices, unless the Asian economy recovers. 

What happened to supply? 
The decline in demand from the Asian countries has not yet caused the world 
market to adapt its production of crude oil correspondingly. 

Like demand, the supply of crude oil reacts slowly to price changes. 

Perhaps this can best be illustrated by contemplating a minor, fictitious field in the 
North Sea. If an oil price of USD 12 per barrel is required in order for production 
from the field to be economically viable, it could easily be assumed that operati­
ons in the field would be discontinued if the price dropped below USD 10 per 
barrel. However, when discontinuing the operation of a field, only the actual ope­
rating costs, i.e. USD 5 per barrel, are saved. The remaining costs typically consist 
of interest and repayments on loans, which have to be paid regardless of whether 

the field is shut-in or not. As long as the crude oil price is higher than the actual 
operating costs, it will pay to carry on production. Thus, it will frequently be most 
worthwhile to continue producing oil, even in periods when prices are very low. 

As opposed to most other commodities, crude oil is difficult to store, as the storage 
capacity is limited. Oil has to be sold fairly quickly after being produced. There­
fore, it is usually not possible to inflate prices artificially by storing the oil tempo­

rarily in storage facilities. 

As OPEC - and other oil-producing countries - have failed to adapt the supply of 
crude oil to the stagnating demand through quotas, the consequence is the heavy 

fall in prices witnessed throughout 1998. 

Despite meeting several times throughout the year to address the problem, the 

OPEC countries have only managed to agree on minor reductions in the supply. 

Since April 1998, the aim of the OPEC countries was to reduce production by 
2.2 million barrels per day on average for the rest of 1998 (Monthly Oil Report, 
January 1999). However, only about 70% of this target was met, because some 
OPEC countries produced beyond the quotas agreed upon internally. At the same 

time, the daily production from Iraq went up by about 1 million barrels in 1998 
compared to 1997. In total, the OPEC countries, including Iraq, have thus succeeded 
in reducing the supply of crude oil by about 0.5 million barrels per day. 



However, the OPEC countries' total production figure is never known with certain­

ty, as they presumably carry on unofficial production and trade to circumvent the 

predetermined quotas and thus secure additional export earnings. 

In addition, several oil-producing countries outside OPEC, including Norway, Mexico 

and Russia, have cut production by 0.5 million barrels of crude oil combined. 

In the opinion of the lEA (Monthly Oil Report, December 1998), a further 1-2 million 

barrel reduction per day is required if crude oil prices are to begin climbing in 

earnest. These figures should be viewed on the basis of a total global daily pro­

duction of crude oil of about 75 million barrels in 1998. 

FUTURE DEVELOPMENT? 

It has always been difficult to make predictions about the development in the cru­

de oil price. A mere two years ago, no-one would have foreseen the dramatic fall 

in the oil price experienced in 1998. It is just as difficult to anticipate develop­

ments in the years to come. 

However, if the low oil price prevails for several years to come, this will probably 

mean that the OPEC countries will recapture their lost market shares in the longer 

term. Today, the OPEC countries in the Middle East control about 60% of global 

oil reserves. These reserves are easily accessible and are therefore producible at a 

far lower cost than in the rest of the world. A prolonged period with low crude 

oil prices will presumably make developing new fields economically viable only 

in the Middle East. Production from the rest of the world will therefore decline in 

the long term. 

Other factors also come into play. When the Asian economies recover, the demand 

from this part of the world will grow again and thus force up the crude oil price. 

In fact, the low oil price may prove an advantage for the Asian countries, as most 

of them are dependent on oil impOlts. 

At the same time, the market is waiting for the large oil-producing countries, in 

particular the OPEC countries, to make the necessary cuts in production. Consid­

ering the OPEC countries' dependence on their income from crude oil exports, 

they must be expected to reach agreement, sooner or later, on the fairly moderate 

measures, required to raise the crude oil price to, say, USD 20 per barrel. 
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The Danish economy benefits from the oil and gas production activities in the 
North Sea. In 1998, Denmark was self-sufficient in energy for the second consecu­
tive year. The production of oil and natural gas in the NOlth Sea is the driving 
force behind this result. Oil and gas production also has a positive impact on the 
Danish balance of payments and secures revenue for the state. 

CRUDE OIL PRICES AND DOLLAR EXCHANGE RATE 1998 

The value of the Danish oil and gas production is contingent on the development 
in the international crude oil price, and thus the fluctuations in the dollar exchange 

rate. 

1998 was characterized by very low oil prices. The fall in the oil price that set in 
towards the end of 1997 continued throughout 1998. From a price of USD 15.1 
per barrel in January, the crude oil price (as quoted for Brent oil) dropped to less 
than USD 10 per barrel in December. Thus, the average crude oil price for 1998 
ended at USD 12.8 per barrel. This was a precipitous fall compared to 1997, when 
the average oil price was USD 19.1 per barrel. The low prices are due mainly to 
lower demand from the Asian countries, in the wake of the financial crisis. More­
over, the OPEe countries did not succeed in controlling prices by making agree­
ments on restrictions in the supply. The section on Fluctuations in the Oil Price 

contains a more thorough analysis of the development in the crude oil price. 

The average USD exchange rate was DKK 6.70 in 1998. This is a slight increase 
compared to 1997, when the USD exchange rate averaged DKK 6.61. In terms of 
Danish kroner, this increase compensates somewhat for the sharp drop in the crude 

oil price. 

SALES VALUE OF OIL AND GAS PRODUCTION 

The low oil price in 1998 impacted on the total value of Danish oil and gas pro­
duction. The aggregate value of the DUe companies' production in 1998 declined 
by 22% to about DKK 10.9 billion, relative to DKK 13.9 billion in 1997. 

In 1997, the total sales value of Danish oil production amounted to DKK 10.3 bil­
lion, compared to DKK 3.6 billion for Danish gas production. The preliminary 
figures for 1998 show that the production of oil generated proceeds for the Due 
companies of about DKK 7.6 billion, while the sales value of their gas production 

is estimated at DKK 3.3 billion. 

The Lulita Field came on stream in 1998. The income from production in this field 

is shared equally by the Due companies and the Statoil group; see Appendix E. 
Lulita is the first field from which companies other than the Due companies have 
been able to derive earnings from oil and gas production in the North Sea. In 
1998, the Statoil group's share of income from the LulitaField amounted to about 
DKK 41 million. 

The cumulative value of the oil and gas produced in the Danish part of the North 

Sea since 1972 amounted to about DKK 165 billion in 1998 prices. 
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Fig. 6.1 Degrees of Self-Sufficiency 
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In the years to come, the development in the value of production will depend on 

the amounts produced, the trend in product p rices and the dollar exchange rate. 

Based on the known amount of reserves, the Danish Energy Agency estimates that 

oil production will peak in the years 1999-2000, and then start declining if no new 

development initiatives are taken. Until the year 2001, gas production is expected 

to climb, after which it is assumed to remain constant for a number of years. How 

the oil price will develop is very difficult to predict, so the development in the 

sales value of oil production in future years is subject to great uncertainty. 

DEGREES OF SELF-SUFFICIENCY 

In 1997, Denmark became self-sufficient in energy for the first time. The combined 

Danish production of crude oil, natural gas and renewable energy exceeded total 

Danish energy consumption by 1%. The preliminary figures for 1998 indicate that 

total energy production exceeded total energy consumption by 4%. 

The development in the degrees of self-sufficiency in the past 20 years and the 

expected development for the next five years is illustrated by the three curves in 

Fig. 6. 1. Curve A shows the production of oil and natural gas relative to domestic 

oil and gas consumption. CUlve B shows the production of oil and natural gas 

relative to total domestic energy consumption. Clllve C shows the development in 

total domestic energy production relative to total domestic energy consumption, 

i.e. the degree of self-sufficiency for the Danish economy as a whole. 

Table 6.1 Degrees of Self-Sufficiency 

1999 2000 2001 2002 2003 

Production (PJ) 

Crude Oil 649 655 573 467 392 

Gas 311 341 350 350 349 

Renewable Energy 82 84 92 101 103 

Energy Consumption (PJ)* 

Total 825 831 836 835 838 

Degrees of Self-Sufficiency (%) 

A 168 172 159 136 123 

B 116 120 110 98 88 

C 126 130 121 110 101 
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Fig. 6.2 The Balance of Trade for Oil and Gas and 
Degree of Self-Sufficiency, 1998 Prices 
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The rise in o il and gas production has made Denmark increasingly self-sufficient 

in these energy products. The efforts to channel supplies into more types of fuel 

have also contributed to making Denmark self-sufficient in oil and natural gas 

from 1991 CA). In 1998, total oil and gas production amounted to 94% of total 

Danish energy consumption CB), and from 1999, the production from the North 

Sea is expected to exceed Denmark's total energy consumption. 

The Danish Energy Agency estimates that the current situation, where Danish 

energy production exceeds consumption CC) , will be upheld at least until end-

2003; see Table 6. 1. Like oil production , the degree of self-sufficiency w ill peak in 

the year 2000. 

IMPACT OF PRODUCTION ON THE ECONOMY 

The oil and gas activities in the North Sea have a positive impact on the Danish 

economy. Our own production of oil and natural gas has a beneficial effect on the 

balance of payments and the revenue generated for the state. 

Economic Assumptions 
Two oil price scenarios have been used in making the calculations in this section. 

Both scenarios operate with a crude oil price of USD 11 per barrel in 1999 and 

USD 13 per ba rrel in 2000. After that, the two scenarios differ in that one assumes 

continuously increasing prices until 2005 , after which the price will remain con­

stant at USD 22 per barrel, while the other operates with a constant price of USD 

13 per barrel from 2000 and onwards. In both scenarios, the price of natural gas is 

assumed to parallel the development of the price of crude oil. 

These projections cannot be considered crude oil price forecasts. One of the main 

purposes of operating with two different price scenarios is to show how sensitive 

financial projections are to flu ctuations in crude oil prices. 

Both scenarios are based on a dollar exchange rate of DKK 6.40 per USD for the 

whole period covered by the projection. 

The Balance of Trade for Oil and Natural Gas 
The trade in oil products and natural gas accounts for an increasing share of 

Denmark's trade with other countries. The financial impact of this trade can be 

illustrated by the balance of trade for oil and natural gas, which reflects the diffe­

rence between total exports and imports. 

The balance of trade shows the same trend as the degrees of self-sufficiency. If a 

large portion of a countlY's energy demand is covered by its own production, the 

countlY will also have a high degree of self-sufficiency. The balance of trade 

improves due to diminishing energy imports. Thus, in periods with stable prices, 

the degrees of self-sufficiency will develop on a par with the balance of tt:ade for 

oil and natural gas. Fig. 6.2 illustrates the development in the balance of trade and 

the degree of self-sufficiency in oil and natural gas CA) . 

As opposed to the degree of self-sufficiency, the trend in the balance of trade 

does not depend merely on the size of energy production relative to consumption. 

The composition of the products traded and the development in oil product prices 

are also highly significant to the balance of trade. 
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Until the mid-1980s, Danish trade with foreign countries was appreciably affected 

by the net import of oil. In 1985, the net import of o il products contributed to the 
deficit on Denmark's overall balance of trade with an amount of about DKK 18 

billion. By way of comparison, Denmark had a defi ci t of about DKK 8 billion on 

its overall foreign trade balance . Throughout the 1990s, the increasing production 

of oil and natural gas eliminated the large deficits . Since 1992, the annual deficit 

on the balance of trade for oil and natural gas has been less than DKK 1 billion. 

In 1995 and 1996, the balance of trade showed a surplus of the same size, and in 

1997, the surplus on the balance of trade for oil and natural gas was at a record 

high, viz. DKK 1.4 billion . 

The preliminary figures for 1998 indicate a surplus of about DKK 1 billion. The 

export of natural gas to Sweden and Germany contributes with a surplus of about 

DKK 1.8 billion, while the trade in oil products will yield a deficit of about DKK 

0.8 billion. The reason that the trade in oil products yields a deficit even though 

Denmark is self-sufficient in oil is that Denmark imports fairly many expensive 

products, such as aviation petrol for jet engines , whereas the income from exports 

generally derives from cheaper products, including fu el oil. However, there was 

still a surplus on the trade in petrol, a relatively expensive product, in 1998. The 

closedown of a refinery a t Stigsnxs on the west coast of Zealand in April 1997 

also meant that the share of exports accounted for by fairly expensive refined 

products diminished. 

Effect on the Balance of Payments 
The production of oil and natural gas improves the Danish balance of payments. 

Part of the production is exported, and the share of production used in Denmark 

replaces the energy impo rts othelw ise required. 

Based on the above assumptions as to crude oil prices and the dollar exchange 

rate, the Danish Energy Agency has made an estimate of the extent to which oil 

and gas activities in the Danish part of the North Sea will affect the balance of 

payments in the years to come. It should be emphasized that the estimates are 

based on models incorporating standard assumptions. For one thing, it is neces­

sary to make assumptions about the import share of fu ture investments and ope­

rating costs. Despite the uncertainty surrounding such ca lculations, there is no 

doubt that Danish oil and natural gas production has an extremely favourable 

effect on the balance of p ayments on current account. 

The socio-economic production value illustrated by Table 6.2 shows the value of 

direct expolt revenue and the savings on impOlt costs. When the impolt share of in­

vestments and operating costs is subtracted , the effect on the balance of goods and 

services results. The direct effect on the balance of payments on current account can 

then be calculated by deducting interest and dividends transferred abroad. 

Table 6.2 Effect of Oil / Gas Activ ities on the Balance of Payments, DKK billion, 1998 Prices, Constant Prices 

1999 2000 2001 2002 2003 

Socio-Economi.t.Production Value 11.0 13 .1 12.0 10.5 9.5 

Import Share 4.3 2.9 1.7 1.7 1.3 

Balance of Goods and Services 6.8 10.2 10.3 8.8 8.2 

Transfer of Interest and Dividends 2.8 2.8 2.5 2.4 2 .1 

Balance of Payments Current Account 4.0 7.4 7.7 6.5 6.1 

Increasing Real Oil Prices 4 .0 7 .4 8.9 8.5 8.8 

Fl 
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The Danish Energy Agency estimates that the effect of the Danish oil and gas activi­
ties in the North Sea on the balance of payments on current account represented a 
value of about DKK 3 billion in 1998. In the report for 1997, the Danish Energy 
Agency estimated that the effect on the balance of payments would constitute 
about DKK 6 billion in 1998. The estimate made at the time was based on a crude 
o il price of USD 19 per barrel. This emphasizes how sensitive the result is to fluc­
tuations in the oil price. 

According to the new estimates made, the impact on the balance of payments will 
grow until 2001 due to rising production and declining investments. In these esti­
mates, the price of crude oil is assumed to increase from USD 11 to 13 per barrel 

from 1999 to 2000, which affects the results in both price scenarios. 

Not surprisingly, the impact on the balance of payments is larger when using the 
highest oil price scenario. This illustrates that the Danish production of oil and 
natural gas has greater sign ificance in periods of climbing oil prices. 

State Revenue 
All companies producing oil and natural gas in the Danish part of the North Sea 
are liable to pay corporate tax and hydrocarbon tax, as well as a 5% profit ele­
ment that is payable for the Llse of the Gorm Field-Fredericia oil pipeline owned 
by Dansk Olier0r AlS, DORAS. 

Fig. 6.3 Total State Revenue from Oil/Gas Production, However, the oil companies may apply for an exemption from the obligation to 
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connect their production facilities to the pipeline and to pay the 5% profit element 

to DORAS. If the oil is transported by tanker instead, the companies are to pay a 
5% compensatolY fee to the state. 

Under A.P. M011er's Sole Concession and licences issued before 1989, royalty is 
payable. No royalty is payable under licences granted after 1989. 

At end-1998, the accumulated state revenue from oil and gas production amoun­

ted to about DKK 31 billion in 1998 prices. Fig. 6.3 shows the total state revenue 
from these taxes. 

Oi l Pipeline Corporate Hydrocarbon Corporate tax and hydrocarbon tax are collected by the Danish Ministry of Taxa­
Tariff Tax Tax tion, Central Customs and Tax Administration, while the collection of royalty, the 

oil pipeline tariff and the 5% compensatory fee is handled by the Danish Energy 
Agency. Moreover, the Danish Energy Agency supervises the metering of the 
amounts of oil and natural gas produced on which the assessment of state reve­
nue is based. 

The low oil prices in 1998 made an impact on total state revenue from oil and gas 
production. The preliminary figures indicate that state revenue dropped by about 

DKK 0.5 billion compared to 1997; see Table 6.3. For the next five-year period, 
the Danish Energy Agency estimates that, based on the price scenarios used and 
the expected development in production, total state revenue will range between 

DKK 1.5 and DKK 2.8 billion; see Table 6.4. The future corporate tax projections 
are subject to additional unceltainty, as the calculations are highly sensitive to the 
assumptions regarding the oil companies' financing. 



Fig. 6.4 Taxes and Duties, DKK billion, 1999-2012, 
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Table 6.3 State Revenue over the Past Five Years, DKK million, Nominal Prices 

1997 1 

0 0 

1,106 1,043 1,408 1,743 1,599 

670 663 944 1,097 861 

281 271 393 444 310 

1,977 2,745 3,284 2,770 

Assessed amounts *) Estimate 

As expected, Fig. 6.4 shows that in the somewhat longer term, tax revenue will 
decline in step with the expected downward trend in production. 

This outlook may well change. The fact that the Minister for Environment and 
Energy awarded 17 new licences in the Fifth Licensing Round in the summer of 

1998 ensured that a large area of the Danish subsoil will be subjected to thorough 
exploration. This improves the chances of the licensees making new commercial 
discoveries. 

As the Due companies are no longer the only companies producing oil and natural 
gas from the NOlth Sea, in the years to come the Danish state will also receive tax 
payments from two different Statoil groups (the Lulita Field and the Siri Field) and 
from the Amerada Hess group (the South Arne Field). Appendix A shows the com­
position of these groups. As a licensee, the state-owned company, Dansk Olie og 
Gas produktion AlS, will share the production proceeds from the three new fields. 

Corporate tax 
Although production from the North Sea was commenced in 1972, the Due compa­
nies did not become liable to pay corporate tax until the beginning of the 1980s. 
This fact illustrates that operations in the oil and gas sector require major invest­
ments that are not recouped for many years. Fig. 6.3 shows that at end-1998, state 
revenue from corporate tax payments totalled approx. DIU\. 14.8 billion in 1998 

prices. With effect from 1 January 1999, the corporate tax rate was reduced to 32%. 

Hydrocarbon tax 
Hydrocarbon tax was introduced by a Parliamentary Act in 1982. The objective of 
the Act was to levy a special tax on high profits, particularly during periods with 
high oil prices. In addition, the Act provides an incentive for the oil and gas pro­
ducing companies to reinvest their profits in further exploration and development 

activities. Hydrocarbon tax only became payable for a few years during the first 
half of the 1980s, with total hydrocarbon tax payments amounting to approx. 
DKK 0.8 billion in 1998 prices. In light of the investments foreseen and the expect­
ed development in crude oil prices for the next few years, it must be considered 

unlikely that hydrocarbon tax can be levied. 

The oil pipeline tariff 
DORAS owns the existing oil pipeline from the Gorm Field to Fredericia. 
The users of the oil pipeline are obliged to pay the costs associated with the 
establishment and operation of the pipeline, as well as a profit element of 5% of 

the value of the crude oil transported. DORAS pays an annual tax to the state, 
below referred to as the oil pipeline tariff, since 1992 constituting 95% of the 

income from the 5% profit element. 
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In 1998, the pipeline tariff payments made by DORAS amounted to DKK 310 million, 
a 30% decline compared to 1997. Up to and including 1998, the pipeline tariff pay­
ments yielded revenue for the Danish state of about DKK 4.3 billion in 1998 prices. 

5% compensatory fee 
The Danish Oil Pipeline Act was amended in June 1997. The amendment stipu­
lated that any parties granted an exemption from the obligation regarding conne­
ction to and transportation through the oil pipeline are required to pay a fee to 
the Danish state amounting to 5% of the value of the crude oil and condensate 
comprised by the exemption. Thus, the payment of such a fee was stipulated as a 
condition for exempting the Siri and South Arne Fields from this obligation. 

Table 6.4 Expected State Revenue from Oil and Gas Production, DKK billion, 1998 Prices* 

1999 2000 2001 2002 2003 

0.0 0.0 0.0 0.0 0.0 

(0.0) (0.0) (0.0) (0.0) (0.0' 

0.9 0.8 0.7 0.8 0.7 

(0.9) (0.8) (1.1 ) (1.4) (1.6) 

0.6 0.7 0.6 0.6 0.5 

(0.6) (0.7) (0.8) (0.8) (0.8) 

0.4 0.4 0.4 0.3 0.3 

(0.4) (0.4) (0.4) (0.4) (0.4) 

1.9 1.9 1.7 1.7 1.5 

(1.9) (1.9) (2.3) (2.6) (2.8) 

( ) Based on increasing oil prices **) Including 5% compensatory fee 

Royalty 

The royalty payable under A.P. M011er's Sole Concession of 8 July 1962 amounts to 
8.5% of the total value produced, after deducting the cost of transpOlting the oil. The 
deductible transportation costs also include the 5% profit element. The royalty pay­
able for anyone year is based on the preceding year's production. In June 1998, the 
DUC companies made royalty payments of about DKK 1,097 million on production 

in 1997. Based on the 1998 production figure, the Danish Energy Agency expects 
that royalty payments of about DKK 860 million will be made in June 1999. 

The Statoil group also pays royalty on its share of production from the Lulita Field. 
The percentage of royalty payable depends on the total value produced. In 1998, 

total royalty payments of about DKK 1.3 million were made. 

Since 1972, a total amount of about DKK 11.4 billion in 1998 prices has been paid 
by way of royalty on the oil and natural gas produced from the North Sea. 

THE FINANCES OF THE LICENSEES 

Companies canying on oil and gas production activities run a great risk in the 
exploratory phase. Exploration for commercial oil and gas accumulations involves 
exorbitant costs, and it is uncertain whether the investments made will yield any 

return. On the other hand, if discoveries are made, the production phase offers 
large earnings potential, even though it also involves major construction and ope­

rating costs. 
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Fig. 6.5 and Appendix F show the total exploration, development and operating 

costs attributable to the licensees operating in the Danish part of the North Sea. 

Costs of Exploration 

Total exploration costs in 1998 have been preliminarily estimated at DKK 325 mil­

lion. The three exploration wells, Francisca-1 , Sandra-1 and Sine- lx, account for 

about DKK 100 million, w hile seismic surveys account for another DKK 100 million. 

The remaining DKK 125 million relates to other types of geological investigations 

and analyses, as well as administration. Total exploration costs for 1998 fa ll short of 

the 1997 figure, which was about DKK 520 million. This decline is attributable to 

six exploration wells being drilled in 1997, as opposed to three in 1998. 

The terms of the licences awarded in the Fifth Licensing Round imposed uncon­

ditional work programmes worth about DKK 1.7 billion on the licensees, and at 

least 13 exploration wells are to be drilled over a six-year period . The work pro­

grammes to be performed in the Fifth Licensing Round are thus of the same scope 

as those stipulated in the Fifth Licensing Round in 1984. 

It is planned to carry out 3D seismic surveys under a great many of the licences 

granted in the Fifth Licensing Round in 1999. The Danish Energy Agency expects 

two to three exploration wells to be drilled in 1999, with total exploration costs 

running into about DKK 600 million. 

Table 6.5 Investments in Development Projects, DKK million, Nominal Prices 

1994 1995 1996 1997 1998* 

Dar;) 412 526 1,708 1,272 1,090 

Kraka 175 3 1 99 120 

Regnar 1 - - - -

Gorm 516 632 336 73 170 

Rolf 0 0 0 1 95 

Skjold 556 266 35 1 14 

Tyra 1,158 1,450 731 236 170 

Valdemar 106 1 80 1 -

Roar 25 289 72 2 -

Svend 55 200 164 0 13 

Adda - - - 144 70 

Harald 149 810 1,079 486 100 

Lulita - - 11 81 133 

Siri - - - 760 1,415 

South Ame - - - 592 1,890 

Not allocated -14 -12 40 75 28 

Total I 3,140 4,166 4,257 3,824 5,308 

J 
*)Estimate 

o 
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In the years to come, the Danish Energy Agency expects an increase in exploration 

activity in step with the progress of the work to be performed under the licences 
from the Fifth Licensing Round. In addition, more exploration activity will result 
from the new licences continuously issued under the Open Door procedure and 
from existing licences. 

Since 1963, the licensees have incurred aggregate exploration costs of about 
DKK 20 billion in 1998 prices, of which the Due companies account for about 
DKK 13.4 billion. For a more detailed review of exploration activity in the Danish 
sector in 1998, see the section on Exploration. 

Costs of Development 
The present and future producing companies in the North Sea made total invest­
ments of about DKK 5.3 billion in 1998, the highest level since 1983 in te rms of 

1998 prices. 

The completion of the most recent development project in the Dan Field account­
ed for the largest share of the Due companies' investments . The largest invest­
ments made by the Statoil group and the Amerada Hess group related to the con­
struction of platforms for the Siri and South Arne Fields; see Table 6.5. Based on 
the information currently available, the investment level is assumed to fall in sub­
sequent years, as appears from Table 6.6. However, the Danish Energy Agency 

considers that there is additional potential for further development of a number of 
fields, which may also affect the investment level in the years to come. 

The companies producing oil and natural gas in the North Sea incurred total 
investment costs of about DKK 66.4 billion in 1998 prices. Due accounts for by far 
the largest share, viz. about DKK 61.6 billion in 1998 prices. 

Table 6.6 Investments in Development Projects, DKK billion , 1998 Prices 

1999 2000 2001 2002 2003 

Ongoing and Approved 

Dan 0 .1 - - - -

Alma - - - 0.4 0.2 

Igor - 0.3 - - -

Skjold 0.6 0.1 - - -

Tyra 0.2 0.5 1.2 - -

Roar 0 .1 - - - -

Valdemar - 0.1 - - -

Svend 0.1 - - - -

Adda - 0.1 - - -

Elly 0.2 0.4 - - -

Harald 0.1 0.2 0.2 - -

South Ame 1.4 0.5 0.5 - -

Siri 0.7 - - - -

Total 3.4 2.2 1.9 0.4 0.2 

Planned - - - 0.3 0.4 

Expected 3.4 2.2 1.9 0.7 0.6 



ECONOMY) 

Fig. 6.6 Investments in Fields, as well as Operating and Oil Transportation Costs, DKK billion, 1998 Prices 
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Moreover, in 1998, DONG established a new gas pipeline for transporting gas from 
the South Arne Field. This pipeline emanates from the South Arne production 
facilities, conveying the gas produced to DONG's gas facilities at Nybro via DUC's 
Harald Field. The approx imate cost of the new gas pipeline is DKK 2 billion. 

Costs of Operations and Transportation 
For a number of years, annual operating and administration costs have hovered 

around DKK 1.5 billion. Preliminary figures for 1998 indicate that the Du e compa­
nies cut these costs by ab out DKK 2-300 million last year. However, in connection 
with the staltup of a number of new fields, the Danish Energy Agency expects 
that operating and administration costs will climb again in the next few years. 

The total costs of transpo rting the crude oil produced consist of the operating 
costs as well as the capital cost of the oil pipeline. To this must be added the 5% 
profit element based on the value of the crude oil transported. In 1999, the final 
instalments on the loans financing the initial investment in the oil pipeline w ill be 

paid, thus reducing future payments towards the capital cost. 

The oil produced in the Siri Field, which began producing in March 1999, and the 
South Arne Field, where production is expected to commence in the summer of 
1999, will be loaded on b oard tankers via buoy loading facilities for transport to 
shore. As the Statoil and Amerada Hess groups have been granted an exemption 

from the obligation to use DORAS' oil pipeline, they are to pay a compensatolY 
fee to the state, amounting to 5% of the value of the oil produced. 

As appears from Fig. 6.6, the Danish Energy Agency does not expect any major 
fluctuations in transportation costs in the next few years. 

The operating, administration and transpOlt ation costs incurred by the Due com­

panies totalled about DKK 39 billion in 1998 prices, while the total costs incurred 
by other licensees amounted to about DKK 0.3 billion in 1998 prices . 

Financial Results of the DUC Companies 
The Due companies' pre tax results have shown an upward trend for a number of 
years; see Table 6.7. They recorded a record-high result of DKK 6.6 billion in 

1997, attributable mainly to increaSing production and the higher dollar exchange 

fl 
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Fig. 6.7 Rates of Return (after Tax) for the DUC 
Companies and Other Danish Industries, 
1990-1997 
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rate. The financial results recorded by the Due companies for 1998 had not been 

published at the time this report went to press. 

Fig. 6.7 shows the Due companies' rate of return Ca ratio reflecting the return on 

the capital invested) for the past few years, relative to the average rate of return 

for all other Danish industries. Generally, the DUe companies' rate of return is 

higher. For the period 1990-96, the average rate of return recorded by the Due 

companies was 13%, compared to 10% for other industries. 

The higher rate of return in the 1990s may be considered a kind of risk premium 

for companies engaged in oil and gas production. 

Table 6.7 Pretax Resu lts of t he DUC Companies, DKK million, Nominal Prices 

1993 1994 1995 1996 1997 

Income 8,741 8,723 8,615 11 ,632 14,048 

O perating Costs* ) 2,299 2,209 1,988 2 ,1 64 2,545 

Interest Exp. 297 314 337 419 475 

Exc.-Rate Adj , -408 632 472 -491 -1 ,074 

Gross Income 5,737 6 ,833 6,762 8,558 9,954 

Depreciation 2,386 2,716 2,554 2,850 3,309 

Pretax Result I 3,351 4,117 4,208 5,708 6,645 

*) Ine/. transportation costs and exploration costs charged to expense 
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7. HEALTH, SAFETY AND THE ENVIRONMENT 

The Danish Energy Agency supelv ises health, safety and environmental matters in 

connection with the exploration and production of oil and natural gas in the 

Danish part of the North Sea. 

The Danish Maritime Authority handles certain aspects of safety supervision, espe­

cially such matters as concern the maritime equipment, design, strength, buoyancy 

and layout of mobile offshore installations, and matters concerning life-saving equ­

ipment, etc. 

The Danish Environmental Protection Agency handles the environmental aspects 

of the supervision relating to emergency preparedness in case of pollution of the 

sea from offshore operations, and monitors discharges into the sea of substances 

and materials from offshore installations. 

FIXED OFFSHORE INSTALLATIONS 

1998 was characterized by the work involved in establishing the new offshore 
installations at the Siri and South Arne Fields. As regards the development of the 

Siri Field, the facilities were installed at the field, induding the subsea oil storage 

facilities on the seabed, complete with oil loading facilities, and the platform hous­

ing production facilities and accommodation for the personnel operating the field. 

In the South Arne Field, a pipeline has been installed on the sea bed as part of 

the offshore oil loading facilities in the field. In addition, a gas pipeline has been 

laid from the South Arne Field, which conveys the gas produced to the west coast 

of Jutland via DUC's Harald facilities. 

Minor new construction works included the modification and expansion of the 

Harald Field facilities required to phase in the Lulita Field. 

In connection with these and other projects, in 1998 the Danish Energy Agency 

considered and issued a considerable number of permits for new construction 

projects, and issued a number of permits for offshore installation works and the 

subsequent commissioning of such new installations. 

As in its previous approval work, the Danish Energy Agency has focused especial­

lyon the environmental and safety aspects of the individual installations, which 

are documented in the operator's environmental and safety assessments and safety 

management systems. The Danish Energy Agency has also continued its efforts to 

ensure a satisfactolY working environment on the North Sea installations. 

The Danish Energy Agency's Inspections 
In 1998, the Danish Energy Agency paid inspection visits to selected, fixed off­

shore production installations in the North Sea, as part of its supelv ision of health 

and safety as well as fiscal metering systems. 

MOBILE OFFSHORE INSTALLATIONS 

The Danish Energy Agency's supervision is based on evaluating the physical and 

organizational layout of the installations before permitting them to be used in the 

Danish sector. Moreover, compliance with the relevant Danish regulations and 
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licence terms is monitored through random checks made on the installations work­
ing in the sector. 

Thus, for mobile installations operating in the Danish sector for prolonged periods, 
supervisOly work consists mainly of monitoring compliance with conditions pre­
viously set. However, when such mobile installations are moved to new locations, 
the new location must be sure to present no safety hazards resulting from untoward 
interaction with other installations. 

In connection with issuing permits for the use of installations not previously 
brought into agreement with Danish rules and regulations, major problems may 
arise because international regulations focus primarily on the most significant safe­
ty aspects, such as the buoyancy of the installations, their power supply and life­
saving equipment, while they place less emphasis on accommodation facilities and 

the layout of industrial workplaces. Therefore, compliance with Danish regulations 
may require major alterations to the installations. In such cases, the public authori­
ties will consider, taking into account the duration of the operations, and the gen­
eral health and safety conditions on board the installation, whether the activities 
contemplated can be implemented under satisfactOlY conditions in another way. 

In 1998, Dansk Naturgas A/S established a new gas pipeline connecting the fields 
in the North Sea to shore. The pipeline was installed by the pipe-laying barge 
Castoro Sei. The accommodation and working areas underwent major improve­
ments before the pipe-laying barge was permitted to operate in the Danish sector. 
At the same time, restrictions limiting the number of persons allowed on board 
were agreed upon in order to curb the number of departures from Danish rules 
and regulations, which allow a maximum of two persons per cabin. 

Statoil began installing Europipe II, a pipeline traversing the Danish sector, in 

1998. The installation of this pipeline has been planned for a number of years, and 
the plan provided for the use of the newly built pipe-laying barge Solitaire. While 
the barge was being built, ALLSEAS, the company operating Solitaire, held regular 
discussions with the Danish Energy Agency, thus ensuring compliance with Danish 
rules and regulations from the initial stage of construction. Consequently, the 
Danish Energy Agency did not hesitate to grant permission for the use of Solitaire. 

However, unforeseen difficulties arose during the running-in of Solitaire, and the 

barge was unable to complete the installation of Europipe II in the Danish sector 
within the time limit set. Therefore, as a relief measure, the Danish Energy Agency 
approved the use of Castoro Sei to lay the remaining part of Europipe II in the 

Danish sector. 

Ma:rsk Olie og Gas AS employed the drilling rigs Ma?rsk EndeavoUl; Mcersk Exer­

tel; Noble Byron Welliver and Transocean Shelf Explorer throughout 1998. Under 
the supervision of Danop and the operator, Amerada Hess, the drilling rig 
Kolskaya drilled production wells in the South Arne Field for the whole of 1998. 
Likewise, since mid-1998 the drilling rig Noble George Sauvageau has been per­
forming drilling operations for Statoil in connection with the development of the 

Siri Field. Finally, the drilling rig Glo111ar Adriatic VI drilled two exploration wells 
for Danop and Statoil, respectively. The permission to use Glomal' Adriatic VI was 
granted after a major expansion and enhancement of the accommodation facilities 
had been completed and the working environment at exposed workstations had 

been improved. 
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Table 7.1 Accident Frequency on Offshore 
Installations 

Year Fixed Mobile 

Installations Installations 

1989 3.4 12.7 

1990 7.9 9.9 

1991 9,0 7.4 

1992 7.1 11.5 

1993 8.9 5.7 

1994 5.5 13.5 

1995 3.3 5.3 

1996 6.3 5.4 

1997 0.8 6.3 

1998 8.8 5.9 
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In addition to the above-mentioned drilling rigs and pipe-laying barges , several 
other vessels were employed in field developments and pipe-laying operations in 

1998. They were typically employed for a few days only and required no major 
alterations in order to be permitted for use in the Danish sector. 

NO TIFICATI O N OF IN DUSTRIAL INJURIES 

As previously, the statistics on industrial injuries on fixed and mobile offshore 
installations fall into two categories: statistics of work-related accidents reported 
and statistics of presumed or recognized work-induced conditions reported. 

Work-Related Accidents 

All industrial injuries sustained offshore must be reported to the Danish Energy 
Agency. Thus, a work-related accident must be reported if the injured person is 
unfit for work for one day or more in addition to the day of the accident. 

In 1998, the Danish Energy Agency received 31 reports on accidents offshore , 
broken down as 17 accidents on fixed offshore installations, and 14 on mobile off­
shore installations. The reports on accidents occurring on board fixed offshore 
installations comprise accidents sustained in connection with the operation and 
maintenance of existing installations, during the construction of new installations 
and the expansion of existing installations. In addition, accidents reported for flo­
tels are attributed to fixed offshore installations. Mobile offshore installations com­

prise drilling rigs, pipe-laying barges and crane barges . 

None of the 17 accidents reported for fixed offshore installations occurred on board 
fl otels, while the 14 accidents reported for mobile offshore installations break down 
as 12 on drilling rigs and two on pipe-laying barges . 

None of the accidents rep orted were fatal or involved serious personal injUlY. 

Nearly half of the 17 accidents on fixed offshore installations are attributable to 
tripping and falling incidents on board the installations, while the rest can be attri­

buted to transporting goods, heavy lifting operations, colliding with various objects, 
chemicals, inexpedient working postures and a few other causes. 

For the vast majority of these accidents, the reported period of incapacity for work 
was estimated at more than 14 days, while a few reports put the estimated period 
of incapacity at between four and 14 days. In a few cases, the persons injured 
were expected to be unfit for work for more than five weeks. 

According to the reports, about half of the 12 accidents on drilling rigs occurred 
during work on drill floors and in derricks. The majority of these accidents oc­
curred in connection with the manual handling of the drill string and other equip­

ment. 

The rest of the accidents relate to contact with machinelY and equipment in other 

areas of the platform, poor working postures and tripping and falling incidents on 
board the platform. 

In most cases, the persons injured were expected to be unfit for work for more 
than two weeks, while the expected period of unfitness for work exceeded five 

weeks in one case. 

fl 
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Fig. 7.1 Accident Frequency on Offshore 
Installations 
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Fig. 7.2 Number of Working Hours on Offshore 
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The two accidents on pipe-laying barges occurred during work with machinery 

and equipment, and both reports indicated an expected period of incapacity for 

work of more than two weeks . 

Accident Frequency 
When the work-related accidents reported for fixed offshore installations are 

related to the number of hours worked (1.94 million hrs.), it yields an accident 

frequency of 8.8 per million working hours. 

Likewise, when the work-related accidents on mobile offshore installations, ex­

cluding flotels, reported in 1998 are related to the number of hours worked on 
these installations (2 .68 million hrs.), it yields an accident frequency of 5.2 per mil­

lion working hours. 

The number of working hours is calculated on the basis of information received 

from the companies and the person-on-board lists, based on an average workday 

of 13 hours. 

Table 7. 1 and Fig. 7.1 show the accident frequency for each year in the period 

from 1989 to 1998 for fixed offshore installations, including flotels, and for mobile 

offshore installations. 

By way of comparison, the average accident frequency for Danish onshore industri­

es is 46.2 per million working hours (the Danish Employers' Confederation, In­

dustrial Accidents 1997). 

Fig. 7.2 shows the number of hours worked on fixed and mobile offshore installa­

tions in the Danish sector of the orth Sea. The number of hours worked on 

mobile offshore installations in 1998 increased compared to previous years, due to 

the major construction works carried out in connection with installing new gas 

pipelines in the Danish sector, as well as the drilling and installation works associ­

ated with new field developments. 

Work-Induced Conditions 
If a doctor suspects or ascertains that a condition has been induced by work on 

offshore installations, the Danish Energy Agency must be notified. The number of 

such notifications remains very low. Since 1993, the Danish Energy Agency has 

been notified of 29 presumed or recognized work-induced conditions, of which 12 

were notified in 1998. 

Fig. 7.3 shows the distribution of these 29 conditions on main diagnostic groups. 

Notifications have been received for both fixed and mobile offshore installations, 

but the vast majority relate to fixed offshore installations. The National Board of 

Industrial Injuries has also been notified of a number of the conditions reported 

for the purpose of recognizing them as industrial injuries. 

CO 2 EMISSIONS RELATING TO ACTIVITIES IN THE NORTH SEA 

The Danish Energy Agency was a member of the working group set up by the 

Danish Ministry of Taxation. This working group made an investigation as part of 

the Danish Government's latest austerity programme aimed at determining the 

potential for cutting CO2 emissions from the oil and gas production activities in the 

North Sea. 
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It appears from the report prepared by the working group that CO2 emissions from 

the activities on the fixed installations in the North Sea in 1997 were 1.6 million 

tonnes, accounting for about 2.75 per cent of total Danish CO2 emissions. Due to 

the rising consumption of energy, attributable to the increasing age of the fields , 

among other factors, emissions are expected to increase to about 2.3 millions 

tonnes of CO2, equivalent to about 4 per cent of total Danish CO2 emissions. 

The CO2 emitted during the production of oil and gas is not subject to the CO2 tax 

imposed on emissions from the majority of onshore industries . 

However, these CO2 emissions are regulated differently. Thus, all oil and gas produc­

tion facilities must be approved prior to installation. Energy consumption and CO2 

emissions are also considered in this connection. In addition, the installations are cur­

rently monitored and production activities are regulated to reduce the flaring of gas. 

Therefore, the potential for further cutting CO2 emissions is already limited. Only 

the most cost-intensive options for reducing CO2 emissions remain. It is estimated 

that the average cost of reducing CO2 emissions will range from DKK 2,500 to 
8,000 per tonne of CO2 nearly ten times the level othelw ise accepted in house­

holds, which bear the largest costs. Therefore, the level of CO2 emitted from oil 

and gas production activities in the North Sea cannot be reduced at reasonable 

cost. Imposing a CO2 tax at the ordinary rate applicable to onshore industries 

would have only a marginal effect on offshore emissions. 

LikeWise, the state revenue from introducing a CO2 tax on energy consumption 

related to the production of oil and gas in the North Sea would be marginal. To 

this comes that, ultimately, the Danish state would presumably have to bear a large 

share of the resulting tax load, as the agreements made between Dansk Naturgas 

A/S and DUC would quite likely result in the fair share of the tax having to be 

paid by Dansk Naturgas AlS. 

Therefore, if a CO2 tax on the production of oil and gas were to be channelled back 

to the industry, along the line of other green taxes, the net result for the state would 

be a loss of revenue. Only if a departure were made from the principle of channel­

ling back the tax, would the state achieve an equilibrium or limited revenue. 

Finally, a CO2 tax or similar cost-increasing schemes would contribute to reducing 

the total amount of oil and gas reserves recovered from Danish territory. 

On the basis of the above, the report concludes that no benefit would result, 

either for the environment or in terms of state revenue, that would warrant sub­

jecting offshore oil and gas production activities to the CO2 tax. 

ASSESSMENT OF EFFECTS ON THE ENVIRONMENT 

As a result of the amendments to the Danish Subsoil Act enacted in 1995, the EU 

Council Directive on the Effects of Certain Private and Public Projects on the En­

vironment was implemented with effect for the offshore industry, as the amend­

ments created a legal basis for requiring environmental impact assessments fo r off­

shore projects. Thus, prior to the launching of the projects defined in the Subsoil 

Act, provided that the relevant projects are assumed to have a significant impact 

on the environment, an assessment of the effects on the environment must be 

made, accompanied by the necessary measures to ensure that the party seeking 
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approval of such a project submits the information required for making the assess­
ment. The environmental impact assessment must have been carried out before 
any approvals are granted under the Subsoil Act. No general rules were prepared 
for the submission of environmental impact assessments in connection with the 
amendment of the Subsoil Act. 

In 1997, the EU Council Directive underwent certain changes, which do not affect 
the tenor of the Directive. The changes appear from Council Directive 1997/11/EC, 
and must be implemented in 1999. The amendments made to the Subsoil Act in 
1995 authorized the Minister for Environment and Energy to lay down more de­
tailed regulations as to which projects are to be comprised by the Act and which 
minimum information and investigations are required to make an environmental 
impact assessment. In addition, the Minister may lay down regulations regarding 
the notification and consultation of the public as well as the authorities and orga­
nizations concerned. 

The changes following from the Directive have already been put to use for projects 
in the Danish part of the North Sea, as the companies in charge of developing the 
Siri and South Arne Fields have made environmental impact assessments for both 
field developments according to the rules laid down in the amended Directive. These 
environmental impact assessments were prepared in close cooperation between the 
energy and environmental authorities and the oil companies, and a reference group 
was set up, composed of representatives of the Danish Energy Agency, the National 
Forest and Nature Agency and the Danish Environmental Protection Agency, which 
monitored the work and offered advice to the companies. 

Likewise, a reference group was appointed in connection with Dansk Naturgas 
AlS' preparation of an environmental impact assessment for the gas pipeline con­

necting the South Arne Field with the west coast of Jutland. As the gas pipeline 
was to continue over land, the reference group also cooperated with the authoriti­
es in Ribe County. 

The amendments to the Danish Continental Shelf Act introduced in 1997 also in­
cluded a provision aimed at implementing the above-mentioned Council Directive, 
so that projects for the installation of pipelines to transport hydrocarbons across 
the Danish continental shelf and to transport hydrocarbons over the continental 
shelf to the Danish coast can be subjected to an environmental impact assessment. 

On this basis, the environmental effects of establishing Europipe II were assessed, 
the first environmental impact assessment made for a pipeline transporting hydro­
carbons in transit across the Danish continental shelf. 

New Notification Procedure 
According to the new procedure for giving the public an opportunity to express 
an opinion, the Danish Energy Agency must insert a notice in three national news­
papers, announcing that an environmental impact assessment has been made for 
the development of a specific field, and that the environmental impact assessment 
will be made available to the public at five of Denmark's largest libraries for the 
following two-month period. In addition, a non-technical summary can be obtained 
from the Danish Energy Agency. 



INTERNATIONAL COOPERATION 

As part of the international cooperation on health and safety on offshore installa­

tions in the North Sea, the Danish Energy Agency held meetings with the super­

visory authorities of the relevant countries in 1998. 

The Danish Energy Agency also participated in cooperation within the North Sea 
Offshore Authorities Forum (NSOAF) on safety training and issues concerning 

mobile offshore installations. 

NSOAF completed the pilot project initiated in 1997 for the purpose of clarifying 

the potential advantages of having the public authorities jointly supervise the 

owners of mobile offshore installations and their facilities. The results of this pro­

ject, which was aimed towards the drilling contractor Noble Drilling, which has 

activities in the Netherlands, UK, NOlway and Denmark, were positive, both from 

the authorities' and industJy's point of view. Consequently, at their annual meeting 

in April 1998, the member states of NSOAF decided to launch a new, jOint super­

viSOly project, this time focusing on maintenance systems on drilling rigs. This 

project is expected to be completed in the summer of 1999. 

As far as safety training is concerned, there is evelY indication that the North Sea 

countries will agree on reciprocal recognition of their basic safety training. The 

parties involved in this work include the international association of operators, 

E&P Forum, and the International Association of Drilling Contractors, IADC. 

The Danish Energy Agency also continued its work under the auspices of the 

Safety and Health Commission for the Mining and Other Extractive Industries 

under the EU Commission (SHCMOEI). 

In cooperation with the Danish Environmental Protection Agency, the Danish 

Energy Agency dealt with environmental issues through its participation in the 

Paris/Oslo Commission's Offshore Forum (GOP) and as a member of the Commis­

sion's working group on Sea-Based Activities (SEBA). 
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LICENCES IN DENMARK 

Licence Sole Concession of 8 July 1962 Share ( 'Ye ) 

Operator Maersk Olie og Gas AS Shell O lie- og Gasudvinding Danmark BV 46.000 

Licence granted 8 July 1962 A.P. M011 er (Concessionaires) 39.000 

Blocks Area (km2) Texaco Denmark Ine. 15.000 

5504/7,8,11,12,15,16 

5505/13, 17,18 

(The Contiguous Area) 1934.0 

5504/5, 6 (Elly) 64.0 

5603/27, 28 (Freja former Gert) 44.8 

5504/10,14 (Rolf) 8.4 

5604/25 (Svend) 48.0 

5604/2 1, 22 (Harald) 55 .7 

Licence 7/86 (the Amalie share) Company Share (~ 

Operator Danop, Amerada Hess is co-operator Amerada Hess Energi A/S 42 .758 

Licence granted 24 June 1986 (2nd Round) Dansk O lie- og Gasproduktion A/S 25.317 

Blocks 5604/22,26 Denerco Oil A/S 20.731 

Area (km2) 106.8 LD Energi A/S 11.194 

Licence 7/86 (the Lulita share) Com an Share ( 'Ye ) 

Operator Danop, Statoi l is co-operator Statoil Efte rforskning og Produktion A/ S 37.642 

Licence granted 24 June 1986 (2nd Round) Dansk Olie- og Gasproduktion A/S 27.184 

Block 5604/22 Denerco Oil A/S 24.260 

Area (km2) 2.6 LD Energi A/S 10.914 

Licence 7/89 Company Share ( 'Ye ) 

Operator Amerada Hess Amerada Hess A/S 65.690 

Licence granted 20 December 1989 (3rd Round) Dansk Olie- og Gasproduktion A/S 25.000 

Blocks 5504/2 ; 5604/25, 29, 30 Denerco Oil A/S 7.500 

Area (km2) 261 .6 Danoil Exploration A/ S 1.810 

.) 
Licence 7/89 (the South Arne share) Company Share ( 'Ye, 

Operator Amerada Hess Amerada Hess A/S 57.479 

Licence granted 20 December 1989 (3 rd Round) Dansk O lie- og Gasproduktion A/S 34.375 

Blocks 5604/ 29,30 Denerco O il A/ S 6.563 

Area (km2) 93.3 Danoil Exploration A/ S 1.584 

Licence 8/89 Company Share ( 'Ye ) 

Operator Danop, Amerada Hess is co-operator Amerada Hess A/S 63.263 

Licence granted 20 December 1989 (3rd Round) Dansk Ol ie- og Gasproduktion A/ S 23.624 

Blocks 5603/32; 5604/ 29 Denerco Oil A/S 10.564 

Area (km2) 234.0 Danoil Exploration A/S 2.549 

Licence 10/89 Company Share ( 'Ye ) 

Operator Maersk Olie og Gas AS A.P. M011er 26.667 

Licence granted 20 December 1989 (3rd Round) Shell O lie- og Gasudvinding Danmark BV 26.667 

Blocks 5603/27, 31 Texaco Denmark Inc. 26.667 

Area (km2) 186.8 Dansk O lie- og Gasproduktion A/S 20.000 
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Licence 1/90 Company Share (%) 

Operator Danop, Statoil is technical assistant Statoil Efterforskning og Produktion A/S 37.642 

Licence granted 3 July 1990 Dansk Olie- og Gasproduktion A/S 27 .1 84 

Block 5604/18 Denerco O il A/S 24.260 

Area (km2) 1.2 LD Energi A/S 10.914 

Licence 2/90 Company Share (%) 

Operator Danop Denerco Oil A/S 58.500 

Licence granted 3 July 1990 Amerada Hess Energi A/S 19.000 

Blocks 5604/23,24 LD Energi A/S 12.500 

Area (km2) 430.5 Dansk Olie- og Gasproduktion A/S 10.000 

Licence 3/90 Company Share (%) 

Operator Mcersk Olie og Gas AS Shell Olie- og Gasudvinding A/S 36.800 

Licence granted 13 July 1990 A.P. M011er 31.200 

Block 5603/28 Dansk O lie- og Gasproduktion A/S 20.000 

Area (km2) 29.6 Texaco Denmark Inc. 12.000 

Licence 1/95 Company Share ( % ) 

Operator Amerada Hess, Danop is co-operator A merada Hess A/S 40.000 

Licence granted 15 May 1995 (4th Round) Premier Oil BV 20.000 

Blocks 5503/2 , 3; 5603/30, 31 Denerco Oil A/S 20.000 

Area (km2) 187.8 Dansk Olie- og Gasproduktion A/S 20.000 

Licence 2/95 Company Share (%) 

Operator Danop, Amerada Hess is co-operator Amerada Hess A/S 63 .263 

Licence granted 15 May 1995 (4th Round) Dansk Olie- og Gasproduktion A/S 23.624 

Blocks 5503/3,4; 5603/31; 5604/29 Denerco Oil A/S 10.564 

Area (km2) 331 .1 Danoil Exploration A/S 2.549 

Licence 3/95 Company Share (%) 

Operator Danop Denerco Oil A/S 48.500 

Licence granted 15 May 1995 (4th Round) Dansk Olie- og Gasproduktion A/S 20.000 

Blocks 5604/19,20; 5605/21 Amerada Hess Energi A/S 19.000 

~ Area (km2) 178.7 LD Energi A/S 12.500 

Licence 4/95 Company Share (%) 

Operator Danop Mobil Erdgas-Erdol GmbH 27.500 

Licence granted 15 May 1995 (4th Round) RWE-DEA AG 20.000 

Blocks 5604/20; 5605/4, 7, 8,9, 10, 11, 12, Enterprise O il Denmark Ltd. 20.000 

13,14,15,16,17; 5606/1, 5, 9 Dansk Olie- og Gasproduktion A/S 20.000 

Area (km2) 2170.2 EWEAG 12.500 

Licence 5/95 Company Share (%) 

Operator Phillips Phillips Petroleum Intemational Corporation Denmark 35.000 

Licence granted 15 May 1995 (4th Round) Amerada Hess Efterforskning A/S 20.000 

Blocks 5603/30, 31 Dansk Olie- og Gasproduktion A/S 20.000 

Area (km2) 233 .2 Pelican A/S Danmark 15.000 

Denerco Oil A/S 5.000 

Premier O il BV 5.000 
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Licence 6/95 Company Share (%) 

Operator Statoi l, Danop is co-operator Statoi l Efterforskning og Produktion A/S 40.000 

Licence granted 15 May 1995 (4th Round) Enterprise Oil Denmark Ltd. 20.000 

Blocks 5604/16,20; 5605/13, 17 Dansk Olie- og Gasproduktion A/S 20.000 

Area (km' ) 414.1 Phillips Petroleum Int. Corp . Denmark 12.500 

Denerco Oil A/S 7.500 

Licence 7/95 Company Share (%) 

Operator M~rsk Olie og Gas AS AP. Moller 26.667 

Licence granted 15 May 1995 (4th Round) Shell O lie- og Gasudvinding Danmark BV 26.667 

Block 5505/22 Texaco Denmark Inc. 26.667 

Area (km') 195.9 Dansk Olie- og Gasproduktion AlS 20.000 

Licence 8/95 Company Share (% ) 

Operator M~rsk Olie og Gas AS Shell O lie- og Gasudvinding Danmark BV 36.800 

Licence granted 15 May 1995 (4th Round) AP. Moller 31.200 

Blocks 5504/3,4 Dansk Olie- og Gasproduktion A/S 20.00 

Area (km' ) 326.0 Texaco Denmark Ine. 12.000 

Licence 9/95 Company Share (%) 

Operator M~rsk Ol ie og Gas AS Shell Olie- og Gasudvinding Danmark BV 36.800 

Licence granted 15 May 1995 (4th Round) AP. Moller 31.200 

Blocks 5604/21,22,25,26 Dansk Olie- og Gasproduktion A/S 20.000 

Area (km' ) 218.5 Texaco Denmark Ine. 12.000 

Licence 1/97 Company Share (%) 

Operator Norsk Agip A/S Agip Denmark BV 80.000 

Licence granted 15 September 1997 (Open Door) Dansk Olie- og Gasproduktion A/S 20.000 

Blocks 5606/14, 18 

Area (km' ) 428.6 

Licence 2/97 Company Share (%) 

Operator Amerada Hess Amerada Hess AIS 30.000 

0 Licence granted 15 September 1997 (Open Door) Enterprise Oi l Denmark Ltd. 30.000 Blocks 5606/27,28,30,31,32; Denerco Oil AIS 20.00 

5506/2,3,4,6,7 Dansk Olie- og Gasproduktion AIS 20.000 

Area (km' ) 1709.4 

Licence 3/97 Company Share (%) 

Operator Amerada Hess Amerada Hess AIS 48.000 

Licence granted 15 September 1997 (Open Door) Denerco Oil AIS 32.000 

Blocks 5606/19 , 22,23,26,27 Dansk Ol ie- og Gasproduktion AIS 20.000 

Area (km' ) 969.1 

Licence 4/97 Company Share (%) 

Operator M~rsk Olie og Gas AS AP. Moller 40.000 

Licence granted 15 September 1997 (Open Door) Shell Ol ie- og Gasudvinding Danmark BV 40.000 

Blocks 5506/4,8, 12, 16,20,24; 55071 Dansk Olie- og Gasproduktion AIS 20.000 

1,2, 5,6,9,10, 13,14,17,18,21,22,25, 26 

Area (km' ) 3335.7 

fl 



AI" END 

Li<:fmte 

Operator Odin Energi ApS Odin Energi ApS 80.000 

Licence granted 15 September 1997 (Open Door) Dansk Olie- og Gasproduktion A/S 20.000 

Blocks 5512/2; 5612/30 

Area (km2) 406.8 

licence 

Operator CLAM CLAM Petroleum Danske BV 80.000 

Licence granted 15 June 1998 (5th Round) Dansk Olie- og Gasproduktion A/S 20.000 

Blocks 5505/1,5,6 

Area (km2) 285.5 

Licence 

Operator CLAM CLAM Petroleum Danske BV 80.000 

Licence granted 15 June 1998 (5th Round) Dansk Olie- og Gasproduktion A/S 20.000 

Blocks 5605/18,19,22,23 

,Area (km2) 231.9 

Licence, 

Operator Marathon Marathon Petroleum Denmark, Ltd 80.000 

Licence granted 15 June 1998 (5th Round) Dansk Olie- og Gasproduktion AlS 20.000 

Blocks 5605/28; 5605/32 

Area (km2) 216.4 

LjC;~l'Ic.e 
Operator Phillips Phillips Petroleum International Corporation Denmark 30.000 

Licence granted 15 June 1998 (5th Round) Saga Petroleum Danmark AS 25.000 

Blocks 5604/26,27,30,31; 5504/2,3 Veba Oil Denmark GmbH 25.000 

Area (km2) 604.4 Dansk Olie- og Gasproduktion A/S 20.000 

Operator Phillips Phillips Petroleum International Corporation Denmark 30.000 

Licence granted 15 June 1998 (5th Round) Saga Petroleum Danmark AS 25.000 

Blocks 5603/24,28; 5604/21, 25 Veba Oil Denmark GmbH 25.000 

'Area (km2) 232.6 Dansk Olie- og Gasproduktion A/S 20.000 

'Licence'· 

Operator Phillips Phillips Petroleum International Corporation Denmark 30.000 

Licence granted 15 June 1998 (5th Round) Saga Petroleum Danmark AS 25.000 

Blocks 5504/1,2; 5604/29 Veba Oil Denmark GmbH 25.000 

Area (km2) 213.8 Dansk Olie- og Gasproduktion A/S 20.000 

Operator Enterprise, Danop is co-operator Enterprise Oil Denmark 60.000 

Licence granted 15 June 1998 (5th Round) Denerco Oil A/S 20.000 

Blocks 5505/1,2,3,6,7,10 Dansk Olie- og Gasproduktion A/S 20.000 

Area (km2) 583.4 

··'€(jm,,~riY. 
Operator Kerr-McGee Kerr-McGee Denmark Ltd 40.000 

Licence granted 15 June 1998 (5th Round) ARCO Denmark Limited 40.000 

Blocks 5605/18, 19 Dansk Olie- og Gasproduktion A/S 20.000 

Area (km2) 359.1 
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Licence 9/98 Company Share (%) 

Operator Agip Agip Denmark BV 80.000 

Licence granted 15 June 1998 (5th Round) Dansk Olie- og Gasproduktion A/S 20.000 

Blocks 5604/28, 32; 5605/25 , 29 

Area (km' ) 721.2 

Licence 10/98 Company Share (%) 

Operator Agip Agip Denmark BV 80.000 

Licence granted 15 June 1998 (5th Round) Dansk Olie- og Gasproduktion A / S 20.000 

Blocks 5503/3, 7 

Area (km' ) 169.5 

Licence 11/98 Company Share (%) 

Operator Amerada Hess Amerada Hess A/S 42.000 

Licence granted 15 June 1998 (5th Round) Dansk Olie- og Gasproduktion A/S 25.000 

Blocks 5503/8; 5504/1, 2, 5, 6 Veba Oil Denmark GmbH 20.000 

Area (km' ) 352.8 Denerco Oil A/S 13.00 

Licence 12/98 Company Share (%) 

Operator Amerada Hess Amerada Hess A/S 50.000 

Licence granted 15 June 1998 (5th Round) Denerco Oil A/S 30.000 

Blocks 5604/27,28,31,32 Dansk Olie- og Gasproduktion A/S 20.000 

Area (km' ) 276.2 

Licence 13/98 Company Share (%) 

Operator EDC (Europe) Ltd. EDC (Denmark) 80.000 

Licence granted 15 June 1998 (5th Round) Dansk Olie- og Gasproduktion A/S 20.000 

Blocks 5505/5, 9 

Area (km' ) 328.0 

Licence 14/98 Company Share (%) 

Operator M;ersk Olie og Gas AS A.P. Moller 26.667 

Licence granted 15 June 1998 (5th Round) Shell Olie- og Gasudvinding Danmark BV 26.667 

:J Blocks 5505/3,4; 5605/26, Texaco Denmark Ine. 26.667 

27, 28,30,31,32; 5606/25 Dansk Olie- og Gasproduktion A/S 20.00l 

Area (km' ) 1355.9 

Licence 15/98 Company Share (%) 

Operator M;ersk Olie og Gas AS Shell Olie- og Gasudvinding Danmark BV 36.800 

Licence granted 15 June 1998 (5th Round) A.P. Moller 31 .200 

Block 5604/25 Dansk Olie- og Gasproduktion A/S 20.000 

Area (km' ) 70.5 Texaco Denmark Ine. 12.000 

Licence 16/98 Company Share (%) 

Operator Danop Denerco Oil A/S 55.000 

Licence granted 15 June 1998 (5th Round) LD Energi A/S 25.000 

Blocks 5604/ 15, 18,19,20 Dansk Olie- og Gasproduktion A / S 20.000 

Area (km') 194.1 

F 
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Company 

Licence 17/98 Shell Olie- og Gasudvinding Danmark B.v. 

Operator Ma;rsk Olie og Gas AS A.P. M011er 

Licence granted 15 June 1998 (5th Round) Dansk Olie- og Gasproduktion A/S 

Blocks 5505/19, 23 Texaco Denmark Ine. 

Area (km2) 146.1 

Company 

Licence 1/99 Agip Denmark B.v. 

Operator Agip Dansk Olie- og Gasproduktion A/S 

Licence granted 15 February 1999 (Open Door) 

Blocks 5506/4,7,8,10,11,12,14,15,16,18,19,22,23 

Area (km2) 1792.1 

Company 

Licence 2/99 Gustavson Associates 

Operator Gustavson Dansk Olie- og Gasproduktion A/S 

Licence granted 20 March 1999 (Open Door) 

Blocks 5707/16,19,20,22,23,24,26,27,30,31 

) Area (km2) 1329.3 

Company 

Licence 3/99 Anschutz Overseas Corporation 

Operator Anschutz Dansk Olie- og Gasproduktion A/S 

Licence granted 20 March 1999 (Open Door) 

Blocks 5606/10,11,12,15,16,20,24; 

5607/9, 13, 17, 21, 25, 29 

Area (km2) 2791 .2 

Please note that the figures showing the licensees shares has been rounded off. The list will be updated on the Danish Energy Agency's 
homepage www.ens.dk. Reference is made to the maps of the Danish licence area at the back of the report. 

Share (%) 

36.800 

31.200 

20.000 

12.000 

Share (%) 

80.000 

20.000 

Share (%) 

80.000 

20.000 

Share (%) 

80.000 

20.000 

o 
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EXPLORATORY SURVEYS 1998 

Survey Operator Type Initiated Area Acquired 

Licence Contractor Completed Block in 1998 

HG97 Mcersk Olie og Gas AS Offshore 16-11-1997 HG 2,505 km 

4/97 Fugro-Geoteam A/S 20 17-04-1 998 5506, 5507, 5606, 5607 

RE98 Mcersk Olie og Gas AS Offshore 27-07-1998 RFH 3,686 km 

14/98 Sch lumb. Geco-Prakla 20 09-10-1998 5504, 5505, 5506, 5604, 5605, 5606 

AH98 Amerada Hess A/S Offshore 07-09-1998 CG, RFH 980 km 

12/98 Fugro-Geoteam A/S 20 23 -09-1998 5504, 5604 

G98 TGS Nopec Offshore 01-11-1998 RFH 14 km 

Spec. TGS Nopec 20 18-11-1998 5506 

DN9801 Oanop i-s Offshore 17-07-1998 CG 184 km2 

7/86 Schlumb. Geco-Prakla 30 13-08-1998 5604 

AG9801 Norsk Agip A/S Offshore 13-09-1998 RFH , NOB 81 km 

1/97 Fugro-Geoteam A/S 20/30 26-11-1998 5605,5606 +347 km2 

CG=Central Graben, HG=Horn Graben, NDB=Norwegian -Danish Basin, RFH=Ringk0bing-Fyn High 

F 



NEW FIELDS 
New Field Developments 

Field name 

Location: 

Licence: 

Operator: 

Discovered: 

Dev. plan appmved: 

Year on stream: 

Water depth: 

Reservoir depth : 

Reservoir rock: 

Geological age: 

Type of hydrocarbons: 

• Oil 

Horisontal Well 

APPENDIX C) 

South Arne 

Blocks 5604/29 and 30 

7/89 

Amerada Hess AIS, Danop is co-operator 

1969 

1997 

1999 

60 m 

2,800 m 

Chalk 

Lower Tertiary and Upper Cretaceous (L.Cret.) 

Oil 

Syd Arne Field 
Top Chalk 

Depth Structure Map in feet 

I 
o 2 km 

o 
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• <Jil , A €Jas- and Water-Injection Well 

- ~orisontal Well 

fl 

Field name 

Location: 

Licence: 

Operator: 

Disc0vered: 

Year on stream: 

Water depth: 

Reservoir depth: 

Reservoir rock: 

Geological age: 

Type of hydrocarbons: 

C@ntral 

Future Field Developments 

Field name 

Location 

Licence: 

Operator: 

Discovered: 

Dev. plan approved: 

Year on stream: 

Water depth: 

Reservoir depth: 

Reservoir rock: 

Geologieal age: 

Type of hydrocarbons: 

2085 

Siri 

Block 5604/20 

6/95 

Statoil, Danop is co-operator 

1995 

March 1999 

60 m 

2,060 m 

Sandstone 

Palaeozoic 

Oil 

Siri Field 
Top Heimdal 

Depth Structure Map in meters 

o 2 km 

Adda 

Block 5504/8 

Sole Concession of 8 July 1962 

Mcersk Olie og Gas AS 

1977 

1990 

2001 

38 m 

2,200 m and 2,300 m 

Carbornates 

Upper and Lower Cretaceous 

Oil/gas 
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Field name Igor 

Location: Block 5505/13 

Licence: Sole Concession of 8 July 1962 

Operator: M<ersk OIie og Gas AS 

Discovered: 1968 

Dev. plan approved: 1990 

Year on stream : 2001 

Water depth: 50 m 

Reservoir depth : 2,000 m 

Reservoir rock: Chalk 

Geological age: Danian and Upper Cretaceous 

Type of hydrocarbons: Gas 

Field name Elly 

Location: Block 5504/6 

Licence: Sole Concession of 8 July 1962 

Operator: M<ersk O lie og Gas AS 

Discovered: 1984 

Dev. plan approved: 1995 

Year on stream: 200 1 

Water depth: 40 m 

Reservoi r depth: 3,200 m and 4,000 m 

Reservoir rock: Chalk and Sandstone 

Geological age: Upper Cretaceous and Jurassic 

Type of hydrocarbons: Gas 

Field name Freja (former Gert) 

Location: Block 5603/27 og 28 

Licence: Sole Concession of 8 July 1962 

Operator: M<ersk Olie og Gas AS 

Discovered: 1984 

0 Water depth: 70 m 

Reservoir depth: 4,900 m 

Reservoir rock: Sandstone 

Geological age: Upper Jurassic 

Type of hydrocarbons: O il 

Field name Alma 

Location: Block 5505/17 

Licence: Sole Concess ion of 8 July 1962 

Operator: M<ersk Olie og Gas AS 

Discovered: 1990 

Dev. plan approved: 1995 

Year on stream: 2003 

Water depth : 43 m 

Reservoi r depth: 3 ,600 m 

Reservoir rock: Sandstone 

Geological age: M idd le Jurassic 

Type of hydrocarbons: Gas 

fl 
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AMOUNTS PRODUCED AND INJECTED 

Danish Oil Production 1972-1998, million m3 

1972-80· 2 .68 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

Total 

0.34 

0.31 

0.27 

0.36 

0.45 

0.47 

1.23 

1.50 

1.47 

1.58 

1.72 

2.70 

3 .26 

3 .50 

3 .71 

3.80 

3.86 

4.77 

38.00 

0.53 

1.64 

1.84 

1.62 

1.80 

1.72 

1.50 

1.35 

1.35 

1.44 

1.50 

1.66 

1.89 

2.42 

2.49 

2.88 

3.05 

2.86 

0.Q2 

0.40 

0 .65 

0.85 

1.07 

1.21 

1.37 

2.21 

2.63 

2.73 

2.28 

2.10 

1.72 

1.98 

2.02 

2.01 

1.90 

0 .07 

0.35 

0.57 

0.84 

0.95 

1.05 

1.08 

1.39 

1.67 

1.64 

1.75 

1.63 

1.45 

1.26 

0.93 

33.55 27.17 16.63 

0.47 

0.63 

0.40 

0 .39 

0 .27 

0.29 

0 .30 

0 .18 

0.09 

0.22 

0.22 

0.10 

0.09 

3.65 

0.14 

0 .21 

0.39 

0.49 

0.47 

0.34 

0.31 

0 .31 

2.67 

0.47 

0.31 

0.07 

0.03 

0.03 

0.02 

0.02 

0.01 

0.97 

0.15 

0.43 

0.09 

0.04 

0.03 

0.04 

0.77 

0.05 

0.30 

0.17 

0.16 

0.16 

0.10 

0.94 

0.00 

0.32 

0.43 

0.33 

1.08 

0.00 

0.84 

1.36 

0.64 

2.83 

"The annual production figures for the years 1972 to 1980 are available on the Danish Energy Agency's homepage www.ens.dk. 

0.00 

0.79 

1.70 

2.49 

Amounts produced from the Lulita Field are shared between DUe and the Statoil Croup, et. Appendix E. All other production belongs to DUe. 

Monthly Oil Production 1998, thousand m3 

Dan 

Gorm 

Skjold 

Tyra 

Rolf 

Kraka 

Dagmar 

Regnar 

Valdemar 

Roar 

Svend 

Harald 

Lulita 

385 

241 

158 

97 

8 

21 

4 

8 

36 

104 

161 

346 

218 

175 

77 

8 

10 

4 

6 

24 

61 

151 

397 

238 

180 

89 

8 

16 

9 

27 

62 

157 

388 

229 

172 

84 

8 

8 

4 

8 

28 

48 

127 

404 

224 

159 

72 

8 

37 

4 

8 

14 

45 

142 

410 

205 

152 

71 

8 

30 

4 

8 

24 

38 

131 

14 

406 

211 

164 

62 

7 

30 

4 

8 

22 

45 

144 

15 

405 

229 

144 

61 

7 

28 

3 

8 

26 

49 

137 

16 

396 

248 

123 

65 

7 

30 

3 

8 

29 

42 

148 

21 

~ o 

406 

270 

136 

82 

8 

34 

1 

3 

7 

33 

48 

139 

28 

404 

274 

183 

83 

7 

34 

1 

3 

7 

31 

49 

125 

26 

2.68 

0.88 

1.97 

2.52 

2 .71 

3.46 

4.29 

5.42 

5.57 

6.48 

7.00 

8.26 

9 .12 

9.72 

10.73 

10.79 

12.09 

13.37 

0.15 13.83 

0.15 130.86 

420 

278 

150 

90 

6 

36 

3 

8 

34 

44 

110 

26 

4,768 

2,865 

1,896 

931 

92 

314 

13 

43 

95 

327 

635 

1,703 

145 

iTotal 1,224 1,082 1,184 1,137 1,119 1,097 1,118 1,115 1,120 1,194 1,227 1,208 13,826 

Amounts produced from the Lulita Field are shared between Due and the Statoil Croup, et. Appendix E. All other production belongs to DUe. 
The most recent monthly production figures are available on the Danish Energy Agency's homepage www.ens.dk. 



Danish Gas Production (net*) 1972-1998, billion Nm3 

19n-80** 0.78 

-

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

991 

...... 1992 

1993 

1994 

1995 

1996 

1997 

1998 

Total 

0.08 

0.08 

0.08 

0.13 

0.21 

0.24 

0.44 

0.60 

0.71 

0.80 

0.88 

1.06 

1.34 

1.26 

1.33 

1.25 

1.12 

1.34 

13.72 

0.05 

0.05 

0.03 

-0.04 

-0.09 

0.11 

0.Q2 

0.12 

0.00 

0 .03 

0.11 

0.13 

0.36 

0.85 

0.73 

0.65 

0.55 

0.61 

4.26 

" Rein;eded gas has been deduded. 

0.00 

0.04 

0.06 

0.07 

0.10 

0.10 

0 .1 1 

0.19 

0.22 

0.23 

0 .21 

0 .1 9 

0.19 

0.19 

0.16 

0.26 

1.11 

1.63 

2.02 

1.77 

2.11 

2.02 

2 .61 

2.57 

2.40 

2.28 

2.71 

2.62 

0.19 2.45 

0 .1 5 0.73 

2.40 29.29 

0.02 

0.03 

0.02 

0 .02 

0.01 

0.01 

0.01 

0.01 

0.00 

0.01 

0.01 

0.00 

0.00 

0.15 

0.06 

0.09 

0.13 

0.12 

0.13 

0.09 

0.08 

0.11 

0.80 

0.07 

0.05 

0.01 

0.01 

0.01 

0.00 

0.00 

0.00 

0 .1 5 

0.01 

0.03 

0.01 

0.00 

0.00 

0.00 

0.05 

0.03 

0.10 

0.05 

0.06 

0.09 

0.05 

0.38 

0.00 

1.33 

1.96 

1.46 

4.75 

0.00 

0.08 

0.15 

0.08 

0.32 

"" The annual produdion figures for the years 1972 to 1980 are available on the Danish Energy Agency's homepage wwwens.dk. 

APPENDIX D ) 

0.00 

1.09 

2.74 

3.83 

0 .78* 

0 .13 

0 .1 4 

0 .1 4 

0.41 

1.31 

2.10 

2.60 

2.62 

3.02 

3.08 

3.96 

4.12 

4.47 

4.83 

5.16 

6.25 

7.69 

0.07 7.35 

0.07 60.1 0 

Amounts produced from the Lulita Field are shared between DUe and the Statoil Group, et. Appendix E. All other produdion belongs to DUe. 

Natural Gas Supplies from Danish Fields 1984-1998, billion Nm3 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

Total 

0 .01 0.02 <0.01 

0.05 <0.01 <0.01 

0.21 

0 .38 

0.53 

0 .64 

0 .74 

0.77 

0.93 

1.23 

1.13 

1.21 

1.12 

0.98 

1.17 

11.1 

0.12 0.01 

0.02 <0.01 

0.10 0.01 

0.06 0.01 

0.10 

0.17 

0.15 

0 .30 

0.72 

0.60 

0.49 

0.37 

0.43 

3.63 

0.03 

0.05 

0.04 

0.08 

0.15 

0.15 

0.12 

0.13 

0.10 

0.87 

0 .19 

1.02 

1.46 <0.01 

1.90 <0.01 

1.63 <0.01 

1.98 <0.01 

1.89 <0.01 

2.48 <0.01 

2.43 <0.01 

2.26 <0.01 

2.15 <0.01 

2.57 0.01 

2.48 0.01 

2.32 <0.01 

0 .65 <0.01 

27.4 0.03 

0 .05 

0.08 

0.12 

0 .10 

0 .12 

0.09 

0.07 

0 .09 

0.71 

0.01 

0 .02 

0 .01 

<0.01 

<0.01 

<0.01 

0.09 

0.02 

0.06 

0.04 

0.05 

0.08 

0.05 

0.30 

1.26 

1.86 

1.29 

4.41 

0.08 

0.14 

0.07 

0.29 

1.01 

2.71 

3.72 

0.22 

1.06 

1.80 

2.30 

2.27 

2.69 

2.75 

3.51 

3.63 

4.01 

4.33 

4.70 

5.71 

6.96 

0 .07 6.63 

0.07 52.26 
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Water Production from Danish Fields 1972-1998, million m3 

1972-80 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

Total 

0.12 

0 .02 

0.Q2 

0.Q2 

0.Q2 

0.Q3 

0.04 

0.Q7 

0.10 

0.12 

0.16 

0.28 

051 

0.78 

1.12 

0 .09 

0 .20 

0.31 

0.32 

0.38 

0.48 

050 

054 

0.49 

052 

052 

058 

056 

0.82 

0.00 

0 .00 

0 .00 0 .00 

0 .00 0 .00 

0 .00 0 .06 

0 .00 0 .16 

0.00 0 .12 

0.01 0.18 

0.00 0.25 

0.02 0.39 

0.34 0.67 

0.82 

0.89 

1.00 

1.29 

1.27 0.95 1.34 1.75 

154 1.92 2.68 2.16 

1.85 2.91 3.63 2.22 

2.98 3.18 3.94 2.07 

11.05 15.27 13.67 12.34 

0.00 

0 .06 

0 .13 

0 .22 

0 .25 

0.20 

0.35 

0.26 

0.16 

0.44 

0.49 

0.39 

0.41 

3.36 

Water Injection in Danish Fields, million m3 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

Total 

0.08 

0.18 

0.18 

0.86 

153 

3.81 

5.88 

8.24 

8.65 

1156 

0.36 

0.89 

1.01 

1.60 

2.14 

4.61 

5.75 

8.11 

8.64 

8.38 

0 .63 

1.04 

1.38 

2.90 

3.38 

3.24 

0.63 

1.04 

1.38 

3.34 

4.45 

4.43 

2.79 5.25 

2.84 651 

3.51 11.93 

3.99 15.62 

5.71 22.07 

6.32 23 .62 

6 .29 26.23 

40.99 41 .50 44.01 126.50 

0 .05 

0 .13 

0.20 

0.19 

0.25 

0.27 

0.29 

0.35 

1.72 

0 .02 

0.21 

0.39 

0.37 

0.46 

051 

0.41 

0.34 

2.71 

0 .00 

0 .24 

0.40 

0.30 

0.16 

0.41 

1.51 

0.00 

0.02 

0.02 0.00 

0.03 0.01 

0.06 0.10 

0.05 0.15 

0.19 0.26 

0.00 

0.00 

0.06 

0.27 

0.34 

0.00 

0.00 

0.00 

0.00 

Gas Injection in Danish Fields, billion Nm3 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

0.03 

0.22 

0.40 

055 

0.73 

0.67 

0.86 

0.86 

0.89 

0.78 

0.74 

0.71 

0.42 

0.07 

0.03 

0.63 

159 

1.41 

1.28 

1.07 

1.37 

1.45 

1.37 

1.13 

0 .03 

0 .22 

0.40 

055 

0.73 

0.67 

150 

2.45 

2.30 

2.06 

1.80 

2.08 

1.87 

1.44 

1.16 

1996 0.03 1.22 1.25 

1997 0.06 1.78 1.84 

1998 0.02 2.91 2.93 

Total 8.06 17.21 25.28 

0.12 

0.12 

0.22 

0.33 

0.34 

0.41 

058 

0 .80 

0 .89 

1.02 

1.17 

1.40 
2.79 

4.02 

5.10 

6.88 

9.92 

12.07 

0.00 14.16 

0.00 62.42 



PRODUCING FIELDS 

C_T_H_E_D_A_N_C_E_NT_R_E ______________ ) 

Field name Dan 

Prospect: Abby 

Location: Block 5505/17 

Licence: Sole Concession 

Operator: Mrersk Olie og Gas AS 

Discovered: 1971 

Year on st ream: 1972 

Producing wells: 52 (46 horizontal) 

Water-injection wells' 39 (21 horizontal) 

Water depth : 40 m 

Acreage: 20 km2 

ervoir depth: 1,850 m 

Reservoi r rock: Chalk 

Geological age: Danian and 

Upper Cretaceous 

Reserves 

at 1 Jan. 99: 

O il: 64.6 million m3 

Gas: : 10.3 bill ion Nm3 

Cum. production 

at 1 Jan. 99: 

O il: 38.00 mill ion m3 

Gas: 13.72 bi llion Nm3 

Water: 11.05 million m3 

Cum. injection 

1 Jan. 99: 

. ,dter: 40.99 million m3 

Production in 98: 

O il : 4.77 mill ion m3 

Gas: 1.34 bi ll ion Nm3 

Water: 2.98 mill ion m3 

Injection in 98: 

Water: 11.56 mill ion m3 

Tot. investments 

at 1 Jan. 99: 

98 prices DKK 18. 1 bi ll ion 

APPENDIX E) 

REVIEW OF GEOLOGY 

Dan is an anticlinal structure partly induced through salt tectonics of the Zech­
stein/Triassic. A major fault divides the field into two reservoir blocks, which , in 
turn, are intersected by a number of minor faults. The chalk reservoir has high 
porosity, although low permeability. There is a gas cap in the field . 

PRODUCTION STRATEGY 

RecovelY from the field is based on the simultaneous production of oil and 
injection of water. Water injection was initiated in 1989. The most recent devel­
opment plan from 1995 provides for the introduction of high-rate water injection. 
The high pressure involved causes the injected water to fracture the chalk, en­
suring the rapid distribution of water throughout the reservoir. Injecting large 
amounts of water quickly stabilizes and builds up the reservoir pressure in the 
oil zone. The recovery of oil is optimized by flooding the largest possible reser­
voir volume with as much water as possible. 

PRODUCTION FACILITIES 

The Dan field installations comprise six wellhead platforms (DA, DD, DE, DFA, 
DFB and DFE), two processing/ accommodation platforms (DB and DFC) and 
two gas flare stacks (DC and DFD), as well as a combined wellhead and proces­
sing platform (DFF). 

At the Dan Field, there are receiving facilities for the production from the Kraka 
and Regnar satellite fields. 

The processing facilities on the DFC platform and on the new DFF platform 
handle production from the Dan, Kraka and Regnar Fields. The processing facili­

ties include an oil stabilization plant and a gas dehydration plant, as well as gas 
compression facilities. 

The water-injection capacity at the Dan Field is about 20 million m3 per year 
(360,000 bbls per day) . 

After final processing, the oil is transpOlted to shore via the booster platform, 

Gorm E. The gas is pre-processed and transponed to Tyra East for final processing. 

In the Dan Field, there are accommodation facilities for 86 persons on the DFC 
platform and five persons on the DB platform. 
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( THE DAN CENTRE ) 
~-------------------

Field name: Kraka 

Prospect: Anne 

Location: Block 5505/17 

Licence: Sole Concession 

Operator: MCErsk Olie og Gas AS 

Discovered: 1966 

Year on stream: 1991 

Producing wells: 7 (all horizontal) 

Water depth: 45 m 

Acreage: 20 km2 

Reservoir depth: 1,800 m 

Reservoir rock: Chalk 

Geological age: Danian and 

~-
Upper Cretaceous 

Reserves 

at 1 Jan. 99: 

Oil: 1 .8 million m3 

Gas: 0.8 billion Nm3 

Cum. production 

at 1 Jan . 99: 

Oil: 2.67 million m3 

Gas: 0.80 billion Nm3 

Water: 1.72 million m3 

Production in 98: 

Oil: 0.31 million m3 

Gas: 0.11 billion Nm3 

Water: 0.35 million m3 

-~t. investments l -1 Jan. 99: 

98 prices DKK 1.2 billion 

APPENDIX E ) 

REVIEW OF GEOLOGY 

Kraka is an anticlinal structure induced through Zechstein salt tectonics, which to 
a celtain degree has caused fracturing in the chalk. The chalk reservoir has high 
porosity, although low permeability. The thin oil pay zone is fllIther characterized 

by high water saturations. There is a minor gas cap in the reservoir. 

PRODUCTION STRATEGY 

Production from the field is based on primaly recovelY, meaning no secondaIY 
recoveIY techniques are used, either in the form of gas or water injection. 
Attempts are currently be ing made to optimize production so as to liberate as 
much oil and gas, and as little water, as possible from the tight chalk formation. 

PRODUCTION FACILITIES 

Kraka is a satellite development to the Dan Field, with an unmanned production 
platform of the STAR type hosting seven wells. The produced oil and gas are 
transported to the Dan Fe platform for processing and export ashore. In April 
1998, the utilization of lift gas in the Kraka wells was initiated. The gas is import­

ed from the Dan FF platform. 

• Oil * Oil and Gas 

Horizontal Well 

- - Gas/Oil Contract (Goe) 

Kraka Field 
Top Chalk 

Depth Structure Map in feet 

o 
..., 

0.5 1 km 
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C_T_H_E_D_A_N_C_EN_T_R_E ______________ ) REVIEW OF GEOLOGY 

The Regnar Field is an anticlinal stmcture, induced through Zechstein salt tectonics. 
The stmcture is heavily fractured, resulting in favourable reservoir conductivity 

Nils (compare Skjold, Rolf, Dagmar and Svend). 
Block 5505/17 

Sole Concession 

Mrersk Olie og Gas AS 

1979 

1993 

1 

45 m 

8 km2 

1,700 m 

Chalk and Carbonates 

Upper Cretaceous 

and Zechstei n 

0.1 million m3 

0.0 billion Nm3 

0.77 million m3 

0.05 billion Nm3 

1.51 million m3 

0.04 million m3 

0.00 billion Nm3 

0.41 million m3 

DKK 0.2 billion 

PRODUCTION STRATEGY 

Production in the Regnar Field is carried on from a vertical well drilled in the 
crest of the stmcture. The oil is forced towards the production well by water 
flowing in from the water zone. The production strategy is to displace and pro­
duce as much of the oil as possible from the tight part of the formation, the 
matrix. 

PRODUCTION FACILITIES 

The Regnar Field has been developed as a satellite to the Dan Field. Production 
takes place in a subs ea-completed well. 111e hydrocarbons produced are conveyed 
by pipeline in mUlti-phase flow to Dan FC for processing and export ashore. 

The well is remotely monitored and controlled from the Dan FC platform. 



( THE GORM CENTRE ) 

Gorm 

p 

REVIEW OF GEOLOGY 

Gorm is an anticlinal structure partly due to Zechstein salt tectonics. A major 
fault extending north-south divides the field into two reselvoir blocks. The 

Vern western reservoir block is intersected by numerous, minor faults. 
Blocks 5504/15 and 16 

Sole Concession 

Maorsk Olie og Gas AS 

1971 

1981 

32 (10 horizontal) 

2 

14 (9 horizontal) 

39 m 

12 km2 

2,100 m 

Chalk 

Danian and 

Upper Cretaceous 

15.3 million m3 

2.0 billion Nm3 

33.55 million m3 

4.26 billion Nm3 

15.27 rnillion m3 

8.06 billion Nm3 

41.50 million m3 

2.86 million m3 

0.61 billion Nm3 

3.18 million m3 

0.02 billion Nm3 

8.38 million m3 

DKK 9.5 billion 

PRODUCTION STRATEGY 

In 1989, water injection was initiated in the reselvoir. Oil production from the 
field is based on extending the use of water injection to the whole field. In the 
western reselvoir block, oil is recovered from the mid-flank areas of the reser­
voir, with simultaneous water injection in the flanks. In a later phase, recovery 
will be moved towards the crest of the structure, while water injection will be 
initiated in the areas where oil was produced previously. In the eastern reselvoir 
block, oil is recovered from the mid-flank areas of the reselvoir, with simultane­
ous water injection in the water zone under the reservoir. The recovelY of oil is 
optimized by flooding the largest possible reservoir volume with as much water 

as possible. 

If gas exports to Tyra are interrupted, the gas is injected into the Gorm Field. 

PRODUCTION FACILITIES 

The Gorm Field consists of two wellhead platforms (Gorm A and Gorm B), one 
processing/accommodation platform (Gorm C), one gas flare stack (Gorm D), 
one riser/booster platform (Gorm E), owned by Dansk Olier0r A/S, and one 
combined wellhead/processing/booster platform (Gorm F). 

Gorm receives production from the satellite fields, Skjold, Rolf and Dagmar. The 
Gorm Field installations supply the Skjold Field with injection water and lift gas 
and the Rolf Field with lift gas. Most of the gas produced is sent to Tyra East. 

The stabilized oil from the processing facilities at the Dan, Tyra and Gorm Cen­
tres is transported ashore via the booster platform Gorm E. 

The processing facilities on the Gorm C platform consist of an oil stabilization 
plant, where the oil from the Rolf Field is processed, plants for the final proces­
sing of gas and for purifying the water produced, as well as facilities for proces­

sing and compressing the gas produced. 

The processing facilities on the Gorm F platform consist of two oil stabilization 
plants, one receiving the sour oil and gas from the Dagmar Field, and the other 
receiving the production from the Gorm and Skjold Fields. 

The Gorm F platform houses wellhead compression facilities to reduce the well­

head pressure in the Gorm and Skjold wells. 

The water-injection capacity at the Gorm Centre constitutes about 17 million m3 

per year (300,000 bbls per day). 

There are accommodation facilities on the Gorm C platform for 98 persons. 
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( THE GORM CENTRE 

Field name: 

Prospect: 

Location: 

Licence: 

Operator: 

Discovered: 

Year on stream: 

Producing wells: 

Water-injection wells: 

Water depth: 

Acreage: 

Reservoir depth: 

servoir rock: 

Geological age: 

Reserves 

at 1 Jan. 99: 

Oil : 

Gas: 

Cum. production 

at 1 Jan. 99: 

Oil: 

Gas: 

Water: 

Cum. injection 

at 1 Jan. 99: 

''Vater: 

Production in 98: 

Oil: 

Gas: 

Water: 

Injection in 98: 

Water: 

Tot. investments 

at 1 Jan. 99: 

98 prices 

Skjold 

Ruth 

Block 5504/16 

Sole Concession 

Mcersk Olie og Gas AS 

1977 

1982 

14 (11 horizontal/ 

parallel with the strata) 

7 (all horizontal/ 

parallel with the strata) 

40 m 

10 km 2 

1,600 m 

Chalk 

Danian and 

Upper Cretaceous 

15.3 million m3 

1.3 billion Nm3 

27.17 million m3 

2.40 billion Nm3 

13.67 million m3 

44.01 million m3 

1.90 million m3 

0.15 billion Nm3 

3.94 million m3 

6.29 million m3 

DKK 3.6 billion 

) 

APPENDIX E ) 

REVIEW OF GEOLOGY 

The Skjold Field is an anticlinal structure, induced through Zechstein salt tecton­

ics. The reservoir is inte rsected by numerous, minor faults extending northwest­

southeast. Unusually favourable production properties have been shown to exist 

in the reservoir. 

PRODUCTION STRATEGY 

During the first years after production startup, oil was produced from individual 

wells drilled in the crestal, central part of the reservoir. Water injection was initi­

ated in the reservoir in 1986. Today, oil from the Skjold Field is mainly produced 

from horizontal wells at the flanks of the reservoir. The production and injection 

wells are placed alternately in a radial pattern from the platform. The recovery of 

oil is optimized by flooding the greatest possible part of the reservoir with as 

much water as possible . The injection of water has stabilized the reservoir pres­

sure above the bubble point of the oil. 

PRODUCTION FACILITIES 

The Skjold Field comprises a satellite development to the Gorm Field , including 

two wellhead platforms, Skjold A and B, as well as an accommodation platform, 

Skjold C. 

There are no processing facilities at the Skjold Field, and the production is trans­

ported to the Gorm F platform in the Gorm Field for processing there . The 

Gorm facilities provide the Skjold Field with injection wate r and lift gas. 

At Skjold C, there are accommodation facilities for 16 persons. 

• Oil 

A Water-Injection Well 

Horizontal Well 

Skjold Field 
Top Chalk 

Depth Structure Map in feet 

b 0.5 1 km 



C~T_H_E_G_O_R_M_C_E_N_TR_E _____________ ) 

i 841 
I i 

Rolf 

Middle Rosa 

Blocks 5504/14 and 15 

Sole Concession 

MCErsk Olie og Gas AS 

1981 

1986 

2 

34 m 

8 km2 

1,800 m 

Chalk and Carbonates 

Danian, U. Cret. 

and Zechstein 

0.6 million m3 

0.0 billion Nm3 

3.65 million m3 

0.15 billion Nm3 

3.36 million m3 

0.09 million m3 

0.00 billion Nm3 

0.41 million m3 

DKK 0.9 billion 

REVIEW OF GEOLOGY 

Rolf is an anticlinal structure created through Zechstein salt tectonics. The chalk 
reservoir is heavily fractured resulting in highly favourable reservoir conductivity 
(compare Skjold, Dagmar, Regnar and Svend). 

PRODUCTION STRATEGY 

Production from the Rolf Field takes place from two wells drilled in the crest of 

the structure. The oil is forced towards the producing wells by the water flowing 
in from an underlying water zone. The natural influx of water from the water 

zone corresponds to the volume removed due to production in the central part 
of the structure. To date, it has not been found necessary to add energy to the 
reservoir by water injection. 

PRODUCTION FACILITIES 

The Rolf Field is a satellite development to the Gorm Field with an unmanned 
wellhead platform. 

The production is transported to the Gorm C platform for processing. Rolf is 
supplied with lift gas from the Gorm Field. 



C~T_H_E_G_O_R_M_C_E_N_TR_E ____________ ~) 

East Rosa 

Block 5504/15 

Sole Concession 

Maersk Olie og Gas AS 

1983 

1991 

2 

34 m 

9 km2 

1,400 m 

Chalk and Carbonates 

Danian, U. Cret. 

and Zechstein 

0.1 million m3 

0.0 billion Nm3 

2.71 million m3 

0.01 million m3 

0.00 billion Nm3 

0.34 million m3 

DKK 0.4 billion 

E 

REVIEW OF GEOLOGY 

The Dagmar field is an anticlinal structure, induced through Zechstein salt tecton­
ics. The uplift is so pronounced that the Dagmar reservoir is situated closer to 
the surface than any other hydrocarbon reservoirs in Danish territOly. The reser­
voir is heavily fractured (compare Skjold, Rolf, Regnar and Svend). However, the 
water zone does not appear to be particularly fractured. 

PRODUCTION STRATEGY 

Initially, the oil production rates were high in the Dagmar Field, but it has not 
been possible to sustain the good production performance characterizing the 
Skjold and Rolf Fields. 

PRODUCTION FACILITIES 

The Dagmar Field is a satellite development to Gorm including one unmanned 
production platform of the STAR type. The unprocessed production is transport­
ed to the Gorm F platform in the Gorm Field, where special facilities for hand­
ling the sour gas from the Dagmar Field have been installed. The relatively small 

amount of gas produced from Dagmar is flared due to the high content of 
hydrogen sulphide. 



( THE TYRA CENTRE ) REVIEW OF GEOLOGY 
~--------------- The Tyra Field is an anticlinal structure created by tectonic uplift. The accumula-

Field name: Tyra tion consists of free gas containing condensate, overlying a thin oil zone. A pro-
~~~---~-------~-
Pr()?pect: Cora nounced permeability barrier covering a large part of the reservoir separates the 
Location: Blocks 5504/11 and 12 Danian chalk layers from those of Upper Cretaceous age. The reservoir is slightly 
Licence: Sole Concession fractured. 

, ,<;,'1;,' ,">,' 

Oper4tor: 

n 
186 I I : 
I . 

Mrersk Olie og Gas AS 

1968 PRODUCTION STRATEGY 

1984 As far as natural gas supplies are concerned, the Tyra Field acts as a buffer, so 
38 (22 horizontal) that if the other Danish oil and gas fields do not produce sufficient gas to meet 

the contractual obligation to supply gas to Dansk Naturgas AlS, the balance is 
20 supplied from the Tyra Field. 

37-40 m 

90 km2 Excess production capacity in the Tyra Field is used to reinject produced gas, 
2,000 m thereby increasing the recovelY of liquid hydrocarbons. 

Chalk 

Danian and Attempts are made not to deteriorate condensate and oil production conditions by 
Upper Cretaceous reducing the reservoir pressure in the gas zone at too early a stage. Increased gas' 

5.6 million m3 

production from the other fields, in particular the Harald and Roar gas fields, 
meets the objective of optimizing the recovelY of liquid hydrocarbons from the 
Tyra Field. 

46.9 billion Nm3 PRODUCTION FACILITIES 

16.65 million m3 

29.29 billion Nm3 

12.34 billion m3 

The Tyra Field installations comprise two platform complexes, Tyra West (TW) 
and Tyra East (TE). 

Tyra West consists of two wellhead platforms (TWB and TWC), one processing/ 
accommodation platform (TWA) and one gas flare stack (TWD), as well as a 

bridge module installed at TWB and supported by a four-legged jacket (TWE). 
The Tyra West processing facilities include plant for pre-processing oil and con­
densate production from the wells at Tyra West. Moreover, the Tyra West complex 
houses processing and compression facilities for the injection and/or export of gas 

17.21 billion Nm3 and processing facilities for the water produced. Oil and condensate are transport­
ed to Tyra East for final processing. The Tyra West facilities have the compression 
capacity to inject about 21 million Nm3 of gas per day into the Tyra Field. Gas is 

0.93 million m3 injected from both Tyra East and Tyra West. 
0.73 billion Nm3 

2.07 million m3 Tyra East consists of two wellhead platforms (TEB and TEC), one processing/ 
accommodation platform (TEA), one gas flare stack (TED), and one riser platform 
(TEE), as well as a bridge module supported by a STAR jacket (TEF). The Tyra 

2.91 billion Nm3 East complex includes facilities for the final processing of gas, oil, condensate and 
water. The bridge module houses the facilities for receiving and handling pro­

duction from the Valdemar, Roar and Svend Fields, as well as the Harald Centre. 

DKK 20.3 billion The two platform complexes in the Tyra Field are interconnected by pipelines in 
order to generate the maximum operational flexibility and reliability of supply. 
The oil and condensate produced at the Tyra Centre are transported to shore via 
Gorm E, while the gas produced at the Tyra Centre, together with the gas produc­

tion from the Dan, Gorm and Harald Centres, is transported to shore via the TEE 
platform. 

Tyra East has accommodation facilities for 96 persons, while there are accommo­
dation facilities for 80 persons at Tyra West. 
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( THE TYRA CENTRE ) REVIEW OF GEOLOGY 
---------------~ The Valdemar Field consists of a northern reselv oir called North Jens and a 

Field name: 

Prospects: I 

Location: 

Licence: 

Operator: 

Discovered: 

Year on stream: 

Producing wells: 

Water depth: 

U. Cret. res: 

Acreage: 

Reservoir depth: 

L. Cret. res: 

Acreage: 

Reservoir depth: 

Reservoir rock: 

Geological age: 

Reserves 

at 1 Jan. 99: 

Oil: 

Gas: 

Cum. production 

at 1 Jan. 99: 

Oil: 

Gas: 

Water: 

Production in 98: 

Oil: 

Gas: 

Water: 

Tot. investments 

at 1 Jan. 99: I 
98 prices 

Valdemar 

Bo/ North Jens 

Blocks 5504/ 7 and 11 

Sole Concession 

Maorsk Olie og Gas AS 

1977 (Bo), 

1985 (North Jens) 

1993 (North Jens) 

4 (all horizontal) 

38 m 

15 km2 

2,000 m 

15 km2 

2,600 m 

Chalk 

Danian , U. and L. Cret. 

0.8 million m3 

0.6 billion Nm3 

0.94 million m3 

0.38 billion Nm3 

0.1 9 million m3 

0.10 million m3 

0.05 billion Nm3 

0.05 million m3 

DKK 1.1 billion 

southern reselvoir called Bo, which are both anticlinal chalk structures associated 
with tectonic uplift. Valdemar comprises several separate reservoirs. Oil and gas 
have been discovered in Danian/ Upper Cretaceous chalk. In the Lower Cretaceous 
reservoir, vast amounts of oil in place have been identified in Aptian/ Barremian 

chalk. While the properties of the Upper Cretaceous reservoirs are comparable to 
other Danish fields like Gorm and Tyra, the Lower Cretaceous chalk, although feat­
uring high poroSity, possesses very difficult production properties due to its ex­
tremely low permeability. Production from the field is based on primalY recovely. 

PRODUCTION STRATEGY 

The development of a recovery technique based on drilling long horizontal wells 
with numerous sand-filled, artificial fractures has made it possible to exploit the 
Lower Cretaceous reselvoir commercially. Expectations for production from the 
North Jens reservoir are subdued. It is uncertain which recovelY techniques may 
enhance the recovery of oil from this extremely tight reselvoir. 

PRODUCTION FACILITIES 

The Valdemar Field (the North Jens reselvoir) has been developed as a satellite to 

Tyra, including an unmanned production platform of the STAR type. The produc­
tion is transported to Tyra East for processing and export ashore. 
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(~T_H_E_T_Y_RA_C_EN_T_R_E _ _ ____ ~) REVIEW OF GEOLOGY 
Roar is an anticlinal structure, induced through tectonic uplift. The accumulation 

Field name: Roar 

Prospect: Bent 

Location: Block 5504/7 

Licence: Sole Concession 

Operator: Ma;rsk Olie og Gas AS 

Discovered: 1968 

Year on stream: 1996 

Producing wells: 2 (both horizontal) 

Water depth: 46 m 

Acreage: 14 km2 

Reservoir depth: 2,025 m 

Reservoir rock: Chalk 

Geological age: Danian and 

Upper Cretaceous 

Reserves 

at 1 Jan. 99: 

Condensate: 2.0 million m3 

Gas: 9.4 bill ion Nm3 

Cum. production 

at 1 Jan. 99: 

Condensate: 1.08 million m3 

Net gas: 4.75 bi ll ion Nm3 

Water: 0 .26 million m3 

Production in 98: 

Condensate: 0.33 million m3 

Net gas: 1.46 bi llion Nm3 

Water: 0. 15 million m3 

TOt. investments l (' 1 Jan. 99: 

98 prices DKK 0.4 billion 

consists of free gas containing condensate. The chalk formation is only slightly 
fractured. 

PRODUCTION STRATEGY 

Production from the Roar Field is based on the aim of optimizing the production 
of liquid hydrocarbons in the Tyra Field. This presupposes that the reservoir pres­
Sllre is stabilized by maximizing production from the other gas fields and thus 
minimizing the drainage from the Tyra Field. Therefore, increased production from 

the Roar Field helps optimize the Tyra production conditions. 

PRODUCTION FACILITIES 

The Roar Field has been developed as a satelli te to the Tyra Field with an 
unmanned wellhead platform of the STAR type. The hydrocarbons produced are 

separated at the Roar platform and conveyed to Tyra East for processing and 
export ashore. 
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( THE TYRA CENTRE 

Field name: 

Prospect: 

Location: 

Licence: 

Operator: 

Discovered: 

Year on stream: 

Producing wells: 

Water depth: 

Acreage: 

Reservoir depth: 

Reservoir rock: 

Geological age: 

Reserves 

at 1 Jan. 99: 

Oil: 

Gas: 

Cum. production 

at 1 Jan. 99: 

O il: 

Gas: 

Water: 

Production in 98: 

Oil: 

Gas: 

Water: 

Tot. investments 

at 1 Jan. 99: 

98 prices 

Svend 

North Arne/Otto 

Block 5604/25 

Sole Concession 

M~rsk Olie og Gas AS 

1975 (North Arne) 

and 1982 (Otto) 

1996 

2 (both horizontal) 

65 m 

25 km2 

2,500 m 

Chalk 

Danian and 

Upper Cretaceous 

3.5 mi ll ion m3 

0.4 billion Nm3 

2.84 million m3 

0.32 billion Nm3 

0.34 million m3 

0.64 million m3 

0.08 billion Nm3 

0.27 million m3 

DKK 0.5 billion 

) REVIEW OF GEOLOGY 

The Svend Field is an anticlinal structure, induced through Zechstein salt tectonics, 

This has led to fracturing of the chalk in the reservoir. The Svend Field consists of 

a northern reservoir called North Arne, and a southern reservoir called Ouo, 

The Ouo reservoir is situated 250 metres deeper than the North Arne reservoir. 

The North Arne reservoir has proved to have unusually favourable production 

properties, 

PRODUCTION STRATEGY 

Oil and gas production from the Svend Field is currently based on primary recov­

ery at a pressure above the bubble point of the oil in the reservoir. The natural 

drive mechanism supplied by the underlying water zone has not yet been evalu­

ated, The field has only produced for a short period, and it is uncertain as yet 

which recovery technique is best in the longer term. 

PRODUCTION FACILITIES 

The Svend Field has been developed as a satellite to the Tyra Field, with an 

unmanned STAR wellhead platform. The hydrocarbons produced are conveyed to 

Tyra East for processing and export ashore, The Svend Field is connected to the 

16" pipeline from Harald to Tyra East. 
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( THE HARALD CENTRE ) REVIEW OF GEOLOGY 
~--------------~ The Lulu structure is an anticline induced through Zechstein salt tectonics. The gas 

Field name: "I 
Prospect: 

Location: 

Licence: 

Operator: 

Discovered: 

Year on stream : 

Producing wells: 

Water depth: 

Acreage: 

Reservoir depth: 

Reservoir rock: 

Geological age: 

Reserves 

at 1 Jan. 99: 

Condensate: 

Gas: 

Cum. production 

at 1 Jan. 99: 

Condensate: 

Gas: 

Water: 

Production in 98: 

r- "ndensate: 

~5: 

Water: 

Tot. investments 

at 1 Jan. 99: 

98 prices 

Harald 

Lulu /West Lulu 

Blocks 5604/2 1 and 22 

Sole Concession 

M<Ersk Olie og Gas AS 

1980(Lulu) 

1983(West Lulu) 

1997 

1 (Lulu), 2 (West Lulu) 

64 m 

25 km2 

2,700 m (Lulu) 

3,650 m (West Lulu) 

Chalk (Lulu) 

Sandstone (West Lulu) 

Danian/ U. Cret. (Lulu) 

Middle Jurassic 

(West Lulu) 

5.5 million m3 

18.2 billion Nm3 

2.44 million m3 

3.83 billion Nm3 

0.00 million m3 

1.70 million m3 

2.74 billion Nm3 

0.00 million m3 

DKK 2.8 billion 

zone is up to 75 metres thick and extends over an area of 6.5 km2 

The West Lulu structure is a tilted ]urassic fault block. The sandstone reservoir in 
the Middle ]urassic Blyne Formation contains gas under such pressure conditions 
that production will result in precipitation of condensate (retrograde gas/ conden­
sate) . The structure is situated at a depth of about 3,600 metres. The effective 
thickness of the sandstone is 100 metres. 

PRODUCTION STRATEGY 

Recovery from both the Lulu and West Lulu reservoir takes place by letting the gas 
expand, supplemented by a moderate, natural influx of water into the reservoir. 

PRODUCTION FACILITIES 

The Harald Field installations comprise a combined wellhead and processing plat­
form (Harald A) and an accommodation platform (Harald B). 

The processing facilities consist of a plant that separates the hydrocarbons pro­
duced, as well as a plant for the final processing of the gas produced. 

The unprocessed condensate and the processed gas are transported to Tyra East. 

There are no facilities at the Harald Field for processing the water produced. 
The Harald Field facilities also handle production from the Lulita Field. 

The Harald Field has accommodation facilities for 16 persons. 
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( THE HARALD CENTRE ) REVIEW OF GEOLOGY 
~--------------- The Lulita Field is a structural fault trap with a Middle Jurassic sandstone reservoir. 

Field name: Lulita The accumulation consists of oil with a gas cap. ---------------------------
Location: Blocks 5604/ 18 and 22 

Licence: Sole Concession PRODUCTION STRATEGY 

Operator: 

Discovered: 

Year on stream: 

ProduCing wells: 

Water depth : 

Acreage: 

Reservoir depth: 

Reservoir rock: 

Geological age: 

Reserves 

at 1 Jan. 99: 

Oil : 

Gas: 

Cum. production 

at 1 Jan. 99: 

Oil: 

Gas: 

Water: 

Production in 98: 

Oil: 

Gas: 

Water: 

- ' to investments 

. 1 Jan. 99: 

98 prices 

(50%), 7/ 86 (34.5 %) The Lulita Field development plan consists of two phases. T11e ftrst phase, which has 

and 1/90 (15.5%) been implemented, is based on production from two wells by natural depletion . 

Mcersk Ol ie og Gas AS 

1992 PRODUCTION FACILITIES 

1998 The Lulita Field is being p roduced from the fixed installations in the Harald Field. 

2 Thus, the Lulita wellheads are hosted by the Harald A platform, where the facili-

65 m ties have been upgraded to handle production from the Lulita Field. 

3 km2 

3,525 m Together with condensate from the Harald Field, the oil produced is conveyed 

Sandstone through a 16" pipeline to Tyra East for export ashore. The gas produced in the 

M iddle Jurassic Lulita Field is transported to Tyra through the 24" pipeline connecting Harald with 

Tyra East, from where it is transported to shore. 

The Harald A platform has special equipment for separate metering of the o il and 

0.3 million m3 gas produced in the Lulita Field. 

0.3 billion Nm3 

0.1 5 mill ion m3 

0.07 billion Nm3 

0.00 mill ion m3 

0. 15 mi llion m3 

0.07 billion Nm3 

0.00 million m3 

DKK 0.2 bi ll ion 

Under the approved unitization agree­

ment, the Lulita Field is divided into the 

following shares: 

Sole Concess ion 

The Lulita share of licence 7/86 

Licence 1/ 90 

50.0% 

34.5 % 

15.5 % 

17Je number of wells indicated is the number existing at the turn of the year. 
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FINANCIAL KEY FIGURES 

Investments Operating Exploration Crude Oil Exchange Inflation Net Foreign-
in Field Costs for Costs Price2 Rate Rate3 Currency-

Development Fields' Value4 

DKK million DKK million DKK million USD/bbl DKK/USD per cent DKK billion 

1972 105 32 28 3.0 7.0 6.6 -3.2 

1973 9 34 83 4.6 6.1 9.3 -4.0 

1974 38 58 76 11 .6 6.1 15.2 -9.2 

1975 139 64 118 12 .3 5.8 19.6 -8.5 

1976 372 71 114 12 .9 6.1 10.3 -9.5 

1977 64 88 176 14.0 6.0 11 .2 -10.4 

1978 71 128 55 14.1 5.5 10.0 -9 .2 

1979 387 146 78 20.4 5.3 9.6 -13.7 

1980 956 169 201 37.5 5.6 12.3 -18.6 

1981 1,651 402 257 37.4 7.1 11 .7 -20.1 

1982 3,948 652 566 34.0 8.4 10.2 -20.6 

1983 3,528 615 1,264 30.5 9.1 6 .9 -17.8 

1984 1,596 1,405 1,21 1 28.2 10.4 6 .3 -18.3 

1985 1,953 1,677 1,373 27.2 10.6 4 .7 -17.6 

1986 1,695 1,533 747 14.9 8.1 3.6 -7.3 

1987 908 1,560 664 18.3 6.8 4.0 -5.9 

1988 897 1,550 424 14.8 6.7 4.6 -3.7 

1989 1,153 1,819 366 18.2 7.3 4 .8 -3.2 

1990 1,738 1,924 592 23.6 6.2 2.6 -2.7 

1991 2,260 2,176 986 20.0 6.4 2.4 -1 .9 

1992 2,402 2,080 983 19.3 6.0 2 .1 -0.4 

1993 3,358 2,324 442 16.8 6.5 1.2 -1.7 

1994 3,140 2,395 151 15.6 6.4 2.0 -0.5 

1995 4,167 2,176 272 17.0 5.6 2.1 0.0 

1996 4,259 2,491 470 21.1 5.8 2.1 0 .0 

1997 3,825 2 ,772 521 18.9 6.6 2.2 2.0 

1998· 5,308 2,119 322 12 .8 6.7 1.6 1 .0 0 
Nominal Prices 
1) Including transportation costs, including profit element 
2) Danish crude oil 
3) Consumer prices 
4) Oil products and natural gas 
*) Estimate 



ERP PROJECTS 

Projects Funded under ERP 99 

Reference Project Title Project 

Number Budget 

13131 DKK 1,000 

99-0003 Palaeozoic sedimentary deposits and 3,042 

basement structures in the Danish area 

99-0009 Priority - Improved recove ry f rom 12,000 

Lower Cretaceous reservoirs 

99-001 1 On the signif icance of three-phase displacement 3,212 

mechanisms for recovery efficiency in 

connection w ith the planning and optimization 

of WAG/ CGW injection 

99-0013 Free span burial instrumentation pig 2, 150 

- Phase A 

99-0014 Im proved design basis for 9,01 6 

offshore fl exible pipes 

99-0024 M apping and evaluation of 5,417 

the Nuussuaq Basin 

99-0025 An integrated study of the st ratigraphy and 4,042 

hydrocarbon prospectivity of Palaeozoic 

sediments offshore south -western Greenland 

rotal 38,879 

ERP Projects Completed in 1998 

Reference 

Number 

13131 

Exploration: 

94-0001 

95-0002 

95-0003 

96-0002 

Project Title 

Secondary migrat ion in the Central Trough 

Identif ication of sequence stratigraphic key-surfaces 

and units based on optical and geochemical parameters 

Pet ro leum source potent ial of M iddle Ju rassic deposits in 

the Danish Cent ral Trough 

Evaluation of potential reservoi r units with in 

a marine basinal fan system in t he Gertrud Graben 

APPENDIX G) 

ERP Participants 

Funding 

DKK 1,000 

2,070 

4,000 

1,600 

1,450 

4,500 

2,611 

2,000 

18,231 

K0benhavns Universitet, 

Geologisk Instit ut 

M rersk O lie og Gas AS, GEU S, 

DTU, GI 

GEUS 

Force I nstituttet, Dansk 

Olie-og Gasproduktion AlS 

NKT Cables A/S, 

Institut for kemiteknik-DTU 

GEU S, Gmnlands 

Hjemmestyre-Rastofd irekt o ratet , 

Arhus Un iversitet-Maringeologisk 

Afdeling 

GEUS 

Participating Institutionsl 

Businesses 

(Project Leader) 

GEUS (Claus Andersen) 

GEUS (Jan Andsbjerg) 

GEUS (J0rgen Bojesen-Koefoed) 

GEUS (Erik S. Rasmussen) 
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Recovery Methods: 
94-0003 Evaluation of EOR processes using network models 

95-0005 Geostatistical reservoir characterization of the 

Dan Field by inversion of seismic data 

95-0007 Comparative investigations of the applicability 

of different physical methods in the study of 

displacement processes in porous rock 

96-0004 

96-0005 

96-0006 

Equipment and 

Installations: 

95-0001 

95-0006 

95-0008 

Arctic Conditions: 

94-0006 

95-0004 

96-0010 

Eastern European 

Projects: 

95-0009 

96-0001 

Determination of 2D saturation 

profiles in cores 

Determination of saturation functions 

Scale-up and stochastic modelling 

Organic phases in hydrocarbon reservoir fluids 

Microbiologically inf luenced corrosion and cracking of steel 

Tracer methods for measurements of multi phase f low 

Oil geology and thermal history of the eastern part of 

Northern Greenland 

Modelling of uplift history from maturity and apatite 

fission track data. Nuussuaq, Western Greenland 

Reservoir modelling - West Nuussuaq 

The Polish Middle to Late Jurassic epicraton ic basin, 

stratigraphy, facies and basin history 

Petrology of Upper Silurian reservoir rocks 

from the Kurdirka Atoll, Lithuania 

GEUS is the Geological Survey of Denmark and Greenland 
DTU is the Technica l University of Denmark 

GEUS (Anatol W inter), DTU 

0 D-S Holding AIS (Jacob M. Pedersen), 

GEUS, COWl 

Institut for Automation 

(Poul L. 0 Igaard), Insti t ut for Fysik, 

-Kemi og -Kemiteknik, GEUS 

I nstitut for Automation DTU 

(Poul L. 0 Igaard), Institut for Fysik DTU 

Institut for Energiteknik DTU, 

GEUS (Dan Olsen) 

COWl (Birger N. Thorsen) , 

GEUS, Institut for Energiteknik DTU 

Institut for kemiteknik DTU 

(Erling H. Stenby) 

Institut for procesteknik DTU 

(Lars V. Nielsen), Force Instituttet, 

Dansk Ol ie og Naturgas AIS, 

Hovedstadens Naturgas liS 

Force Instituttet (Jens R. Christensen) 

GEUS (Lars Stemmerik) 

GEUS (Anders Mathiesen) 

GEU S (Gregers Dam, 

Martin S0nderholm), Gr0nlands 

Hjemmestyre-Rastofdirektoratet, 

Fault Analysis Group 

GEUS (Niels Poulsen), 

University of Warsaw 

GEUS (Niels Stentoft), 

Vilnius University, 

Lithuan ia Institute of Geology 
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CATEGORIES OF RESERVES 

As in previous years, the assessment only includes reserves in structures in Danish 
territory where the presence of hydrocarbons has been conclusively established 
through drilling and testing. 

The method used by the Danish Energy Agency in calculating the reserves makes 
allowance for the uncertainty involved in all the parameters used in the calcula­

tion. For each oil and gas field , the reserves assessed are expressed by three 
values: low, expected and high, reflecting the margins of uncertainty tied to the oil 
and gas reserves in the relevant field. 

Only a percentage of the oil and gas in place can be recovered. The amount of oil 
and gas that can be recovered throughout the life of the field is termed the ulti­
mate recovely. Thus, the difference between ultimate recovery and the amounts of 
oil and gas produced at any given time constitutes the reserves. 

The projects which are ongoing or for which the operator has submitted plans are 
divided into three categories: ongoing, approved and planned recovery. 

The Danish Energy Agency assesses the reserves recoverable under possible recovelY 

projects for which the operator has not submitted specific plans to the authorities. 
The categories of reselves are defined as follows: 

Ongoing Recovery 

This categolY includes the reserves that are recoverable with the use of existing 
production facilities and wells. It is assumed that ordinalY maintenance and work­
over operations are performed to ensure the continued functioning of the existing 
facilities. 

Approved Recovery 

If production has not yet been initiated under an approved development plan or 
any part of an approved p lan, the reselves assessed to be recoverable are catego­
rized as approved recovery. This applies to the development of new fields as well 

as extensions and modifications of existing installations. 

Planned Recovery 

Planned recovery denotes projects described in a development plan that is being 
considered by the authorities. Likewise, the reselves attributable to discoveries for 
which a declaration of commerciality has been filed are termed planned recovery. 

Possible Recovery 

Possible recovery denotes reserves recoverable with the use of known technology, 
i. e. technology which is currently used in areas where the conditions are compar­
able to those prevailing in the North Sea. For instance , this includes water injec­
tion on a larger scale than before or wider application of horizontal wells. For 
discoveries for which a declaration of commerciality has not yet been filed , the 

recoverable reselves are categorized as possible recovely. This categOlY also inclu­
des recovery from discoveries considered to be non-commercial. 
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ORGANIZATION 

The Danish Energy Agency is an institution under the Ministly of Environment and 

Energy. The Agency handles all technical matters, administrative and political tasks 

within the energy area , in which connection the Agency prepares the energy-

related matters to be submitted to the Minister, and handles relations and coordi-

nation with external parties. 

The Danish Energy Agency has 16 divisions, as well as a few staff functions 

reporting to Management. The administration of oil and gas activities is handled 

by the 10th and 11th divisions of the Agency, assisted by the 7th, 9th and 15th 

divisions to some extent. How responsibilities between the oil and gas divisions 

are divided is dealt w ith in more detail on the following page. 

At the turn of the year 1998/ 99, the Agency employed the equivalent of about 280 

full-time employees, about 40 of whom are involved in the administration of oil 

and gas activities . 

l Management 

H Law of Sea and Faroes 

}-Secretariat H Promotion of Danish Energy 

}-
Technology and Know-how 

Public Relations 

H Climate Convention 

I I 
Division 1 Division 2 Division 3 D ivision 4 
Personnel and Service Budget, Economy, Energy Consumption Energy Efficiency 

Information Technology and Conservation. in Industry 
Private and Public Buildings 

I I I 
Division 5 Division 6 Division 7 Division 8 
Energy Data and Models, Electricity Supply Heat Supply, Renewable Energy 
Transportation and Emergency Natural Gas Project 
Preparedness and DONG , 

I I I I 
Division 9 Division 10 Division 11 Division 12 
Greenland Exploration and Safety Energy Planning 

Production Oil and Gas and Climate 

Oil and Gas 

I I I I 
Division 13 Division 14 Division 15 Division 16 
Bilateral Cooperation International Re5earch and Energy Efficiency in Agri-

Energy Sector and Development culture, Trade, Services and 
Legal Advice Chemical Industry 

The Tenth Division: Exploration and Production of Oil and Gas 

Head of dzvlSlon: S0ren Enevoldsen 
Supervising exploration and production activities in terms of resources , as well as 

financial and legal aspects . Licensing policy and administration, licenSing rounds 

and the awarding of licences. Approving appraisal programmes and work pro­

grammes. Evaluating declarations of commerciality. Approving development plans 

and production profiles. Addressing matters concerning the obligation to connect 

production facilities to existing pipelines and exemptions from payment of the 

I 



pipeline tariff. Matters concerning unitization. Geological evaluations and reservoir 
engineering. Preparing analyses, evaluating the potential and making forecasts of 
Danish oil and gas reserves. Evaluating commercial viability, including work on 
energy plans. Considering political and administrative issues related to DOPAS. 
Advising the Bureau of Minerals and Petroleum (BMP) under the Greenland Home 

Rule Authority on legal and technical issues. Responsibility for the Danish Energy 
Agency's oil/gas-related system exports. Advising the BMP for Greenland on other 
issues falling within its area of expertise. 

The Eleventh Division: Safety in the Oil/Gas Sector 

Head of division: Uffe Danvold 
Activities concerning safety, working environment and other environmental issues 
under the provisions of the Danish Act on offshore Installations, the Subsoil Act 
and the Continental Shelf Act. Approving mobile and fixed installations as well as 
pipelines. Supervising the safety, working environment and other environmental 
aspects of offshore installations and pipelines, as well as monitoring drilling ope­
rations in terms of safety. Approving and supervising manning tables and organiza­
tional charts, as well as undertaking the tasks related to membership of the Action 
Committee, the Coordination Committee and the Average Commission for Off­
shore Installations. Monitoring supplies conveyed through the transmission 

systems belonging to Dansk Naturgas AlS and supervising the technical safety 
aspects of the gas storage facilities established by Dansk Naturgas AlS. Conside­
ring political and administrative issues related to DORAS and the Danish Oil Pipe­
line Act. Moreover, the division draws up regulations in this area. Advising the 
BMP under the Greenland Home Rule Authority on legal and technical issues. 

The Seventh Division: Heat Supply, the Natural Gas Project and DONG 

Head of division: Thomas Bastholm Bille 
Matters concerning the DONG group and the regional natural gas companies. The 
financial, legal, technical and organizational matters related to the implementation 
of the natural gas project. Parliamentaty Acts on natural gas supplies. Matters con­
cerning the purchase and expOlt of natural gas. Activities under the provisions of 

the Danish Heat Supply Act. Expanding decentralized combined heat and power 
systems and using environmentally friendly energy sources. Legal/administrative 
and financial issues. Approving projects and hearing appeals under the Heat 
Supply Act. The Danish Act on Subsidies for the Generation of Electricity. Agenda 
21 planning and work on the 'Brundtlandby' project. 

The Ninth Division: Greenland 

Head of division: Uffe Strandkja:r 
Governmental tasks related to the work of the Joint Committee on Mineral Resources 
in Greenland. Advising the Danish members of the committee on exploration and 
production of mineral resources in Greenland. Assisting with the preparation of 
legislation and agreements in this area. Advising/assisting the Bureau of Minerals 
and Petroleum for Greenland. 

The Fifteenth Division: Research and Development 

Head of division: Henrik Andersen 

National and international activities regarding energy research. The national activi­
ties include administering energy research programmes, research policy proposals 
and statements, as well as acting as the secretariat of the Advisory Oil and Natural 
Gas Research Committee. The international activities relate mainly to the EU re­

search programmes, the IEA and the Nordic Energy Research Programme. 
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