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1 K e y l i c e n s e h i s t o r y

Licens e histor y
Th e PL55 3 licens e wa s acquire d i n th e AP A 200 9 an d awarde d 1 9 . 0 2 . 201 0 t o :
De t norsk e oljeselska p AS A ( 4 0 % ) , operato r
Svensk a Petroleu m Exploratio n A S ( 3 5 % )
Bayernga s Norg e A S ( 2 5 % )
Th e wor k progra m wa s geologica l an d geophysica l studie s wit h th e followin g decisio n gate s :
Drill or drop: 19.02.2011 , Decisio n o f continuatio n 1 9 . 0 2 . 201 3 an d Pla n fo r productio n an d
operatio n 1 9 . 0 2 . 201 5 .
Th e wor k progra m wa s ful l fille d durin g th e firs t yea r , bu t sinc e th e decisio n t o dril l o r dro p
was difficult the license neede d mor e tim e t o evaluat e improvemen t potentia l i n ne w seismi c
and reprocessing. An appl icatio n fo r on e yea r extensio n wa s grante d wit h a ne w dril l o r
drop decision 19.02.2012. Drillin g wa s decide d , bu t i t too k som e tim e t o acquir e a ri g an d
an application for two ye ar s extensio n fo r decisio n o f continuatio n an d on e yea r extensio n
for the initial license p erio d an d pla n fo r developmen t an d operatio n wa s therefor e grante d .
The well 34/7-36S on the Kvitvol a prospec t wa s drille d 2 8 . 0 7 - 1 7 . 0 9 . 201 4 .

Are a histor y
Th e are a ha d earlie r bee n part s o f th e Snorr e an d Visun d license s PL08 9 an d PL12 0 tha t
were acquired in 1984 (li cens e roun d 8 ) an d 198 5 ( licens e roun d 10 A ) . Part s o f thes e license s
were relinquished in 1994 an d 199 3 respectivel y ( Fi g . 1 . 1 ) .

1

F i g . 1 . 1 A r e a o v e r v i e w

Th e mai n activit y i n th e PL08 9 an d PL12 0 licens e wa s relate d t o th e Snorr e an d Visun d
fields, and later also th e Tordi s , Vigdi s an d Bor g field s i n PL08 9 . A lo t o f well s wer e drille d ,
but mainly on the footwal l bloc k . Tw o well s wer e drille d i n th e are a tha t shoul d late r b e
acquired by PL553, 34/7-1 5 S an d 3 4 / 8 - 6 .
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Well 34/7-15S was drilled in 1990 with Brent and Draupne sandstones as main targets and 
Cretaceous as secondary. Shows were observed in the Draupne, Heather and Brent units. 
The Brent reservoir properties were poorer than expected and only thin sandstone beds 
encountered in the Draupne and Heather intervals.    
Well 34/8-6 was drilled in 1991 with Draupne sandstone as the main target. The mounded 
structures in Draupne contained no sand. An oil sample was collected in a carbonate stringer 
in the Kyrre Formation.    
Well 34/7-21 drilled in 1993 encountered Draupne sandstones with oil, the Borg discovery, 
and proved  a new exploration model in this area, which was an analog for the main 
prospect in the PL553 license, the Kvitvola prospect.      
The area between the Snorre and Visund fields was acquired by license PL345 in the APA 
2004 awarded 17.12.2004 and later relinquished 17.12.2008. No well was drilled in this 
license.    
The same area was awarded as two licenses in the APA 2009, PL552 and PL553.      
Well 34/7-35S was drilled in license PL552 in 2012 with targets in the Draupne sandstone 
and the Brent Group, but was dry with no observation of shows. Draupne sandstones were 
encountered with reasonable reservoir properties, but the Brent reservoir was poorer than 
expected.    

Kvitvola well 34/7-36S    
The well was drilled in 2014 and proved to be dry. There was no sand encountered in the 
main target intra Draupne. The well was drilled into Brent, which was a secondary target. 
The well logs indicated some hydrocarbon, but no shows was observed and the reservoir 
quality was poorer than prognosed. Sand was encountered in the Lista Formation and a 
water sample collected. The sand had good porosity, but the permeability was poor. There 
was only one observation of shows in the well, in a limestone stringer in the Kyrre 
Formation.    
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2 D a t a b a s e

Seismi c dat a
Initiall y th e seismi c databas e include d al l th e relinquishe d 3 D survey s an d som e 2 D NS R
lines with offset data. D urin g th e firs t yea r o f th e licens e perio d offse t dat a an d gather s wa s
acquired from ST07M05 and als o severa l ne w 2 D NS R line s wit h offse t dat a wer e adde d t o
th e databas e ( Fi g . 2 . 1 , Tabl e 2 . 1 )

1

SG9701M

ST9607

NH9001

NH9106

ST06M09

ST0601R07

F i g . 2 . 1 S e i s m i c d a t a b a s e

T a b l e 2 . 1 S e i s m i c d a t a b a s e

3D and 2D surveys Comments

SG9701M Subregional survey covers Snorre – Visund
Merged SG9701, NH9001, NH9107, MN9401

ST06M09 With offset cubes and gathers for AVO studies

ST0601R07 Parabolic radon reprocessing

ST9607 Covers Gullfaks area

NH9001 Slightly better coverage than SG970M towards the Viking Graben

NH9106 Slightly better coverage than SG970M towards the Viking Graben

PGS mega merge Regional

NSR06 - 10 (2D) NSR06 - 21188, NSR08 - 12392, 42391, NSR10 - 41191, 423911, 41189

NSR06 - 10 - DNR12 (2D) NSR06 - DNR12 - 21188, NSR08 - 10 - DNR12 - 42391, NSR10 - DNR12 - 41189, 41191

Seismic database
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Th e mai n surve y use d i n th e licens e mappin g wa s ST0601 R0 7 . Th e surve y ST06M0 9 wa s
applied for the seismic d at a analysi s an d othe r survey s fo r regiona l mappin g . Regiona l
mapping was important to estimat e erosio n an d availabl e san d volum e fo r th e Kvitvol a
prospec t .
Th e seismi c analysi s result s fro m th e 3 D offse t dat a wa s no t conclusiv e . Th e cabl e lengt h wa s
4 km and the seismic acqu isitio n parameter s no t considere d t o b e optima l . Rathe r no t th e
2D NSR lines with 8 km ca bl e lengt h gav e conclusiv e result s . Fou r o f th e NS R line s crossin g
the Kvitvola prospect wer e therefor e reprocesse d ( NS R - DNR1 2 ) , bu t th e improvement s wer e
smal l .

Wel l dat a
Th e wel l databas e include d al l relinquishe d well s i n th e Tampe n Spu r are a ( Fi g . 2 . 2 ) .

1

All relinquished wells
Key wells for seismic tie
Drilled after DoD decision
Kvitvola well

PL553

F i g . 2 . 2 W e l l d a t a b a s e a n d k e y w e l l s

Mos t importan t well s fo r th e seismi c ti e an d interpretatio n insid e th e licens e are a wer e 3 4 / 7 -
15S and 34/8-6 and also 3 4 / 8 - 1 , 3 an d 8 fo r ti e t o deepe r stratigraph y a s th e Dunli n ,
Statfjord and Hegre group s . T o establis h a depositiona l mode l an d paleogeograph i c map s fo r
the Late Jurassic sand sy ste m a numbe r o f regiona l well s wit h Lat e Jurassi c san d wa s
reviewed. The calculation o f san d volume s include d a numbe r o f well s fro m th e Visun d ,
Snorre and Gullfaks fault block s .
Th e wel l 3 4 / 7 - 35 S wa s drille d afte r th e PL55 3 decisio n t o dril l an d no t formall y include d i n
the data base, but had be e n trade d b y som e o f th e licens e holder s .
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3 R e v i e w o f g e o l o g i c a l f r a m e w o r k

Geologica l settin g
Th e PL55 3 licens e are a i s locate d i n a hal f grabe n betwee n th e Snorr e an d Visun d faul t
block s ( Fi g . 3 . 1 ) . Th e grabe n wa s forme d durin g th e Lat e Jurassi c t o earlies t Cretaceou s
rifting and is filled in wit h Lat e Jurassi c sediment s o f th e Heathe r an d Draupn e formation s .
The half graben terminate t o th e sout h wher e th e Snorr e an d Visun d fault s merg e nort h o f
the Gullfaks fault block. Th e merg e o f th e Snorr e an d Visun d fault s creat e comple x faul t
geometries and inversion structure s ar e locall y forme d .

1

BCU
(TWT)

F i g . 3 . 1 S t r u c t u r a l s e t t i n g P L 5 5 3 a r e a

San d wa s erode d fro m th e crest s o f th e faul t block s an d transporte d int o th e hal f grabe n
basi n ( Fi g . 3 . 2 ) . O n th e Snorr e faul t bloc k mor e tha n 1 k m sediment s ar e erode d i n th e
northern part less is ero de d o n th e Visun d an d Gullfak s faul t block s . Transpor t o f san d hav e
been both along the strat igraphi c di p an d acros s th e faul t an d interna l fault s an d th e
direction of these have i nfluence d th e transpor t .
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Mid Volgian GDE map

Kvitvola

Middle Draupne unit
Kvitvola reservoir

Middle Volgian Paleogeography

F i g . 3 . 2 U p p e r J u r a s s i c s a n d m o d e l , T a m p e n S p u r

Prospect s AP A
Th e tw o prospect s i n th e AP A rewar d wer e th e Kvitvol a an d th e R ø dvol a . Th e Kvitvol a
prospect had a Late Juras si c intr a Draupn e reservoi r mode l formin g a tra p wit h onla p o f
sand to the east. The Rød vol a prospec t ha d a n Earl y Cretaceou s reservoi r mode l relate d t o a
soft amplitude anomaly. B ot h prospec t coul d b e charge d fro m th e Draupn e sourc e roc k i n
the half graben basin, wh ic h i s mainl y i n th e oi l windo w i n th e souther n par t o f th e basi n .

Licens e wor k
Durin g th e licens e perio d , seismi c interpretatio n an d a larg e numbe r o f geologica l an d
geophysical studies were carrie d ou t , whic h i s th e basi s fo r th e ne w evaluatio n o f prospec t
an d lead s
Th e seismi c interpretatio n include d a numbe r o f horizon s i n Tertiar y , Cretaceou s an d
Jurassic sequences within th e licens e are a an d o n a subregiona l scal e , wit h relevanc e fo r
prospect mapping, deposit io n model s , basi n modellin g an d dept h conversio n . A n importan t
part of it was the volume calculatio n o f erode d san d .
Th e licens e evaluatio n ha d tw o approache s , a geologica l approac h t o establis h confiden t
geological models for the reservoi r tha t include d erosio n , transpor t an d depositio n o f san d
and a geophysical approac h t o substantiat e san d an d hydrocarbo n phas e fro m th e
geoghysica l dat a .
Th e origina l san d mode l fo r th e Kvitvol a reservoi r wa s transpor t fro m th e cres t o f th e
Visund fault block, which ha d bee n erode d . Durin g th e licens e wor k mor e exac t volume s o f
the eroded sand was estim ate d . San d potentia l fo r transporte d ou t o f thi s are a seeme d t o b e
limited and it was questi one d i f th e amoun t o f san d wa s larg e enoug h t o constitut e th e
reservoir volume of the K vitvol a prospec t tha t wa s i n th e mode l .
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This was negative for the Kvitvola prospect, but as the evaluation of the area continued 
arguments for transport of sand also from the Gullfaks and Snorre fault blocks were stated. 
Especially if transport from the Snorre fault block could work, huge volumes of sand was 
available. The transport path from that fault block was more difficult, but a possible model 
was found.      
The original sand model for the Rødvola Early Cretaceous reservoir was transport from the 
Gullfaks fault block. This is the only area without the Mime Formation (Valanginian to 
Barremian) present. The Mime Formation is present in almost all wells in the area and its 
presence make Early Cretaceous erosion difficult.    
Later studies indicated that Mime originally also had been present on the Gullfaks fault 
block but been eroded during Late Cretaceous. The conclusion was therefore no or little 
erosion during Early Cretaceous. The Rødvola reservoir model therefore got a very high risk 
and the prospect was degraded to a lead.    
The geophysical studies were not conclusive. It was difficult to differentiate between 
Draupne sand and Draupne shale and also water and oil. That was also stated from studies 
of data from the Borg field and inversion and AVO studies gave no anomalies that support 
sand or hydrocarbons.    
The license purchased the gathers and offset cubes from the 3D survey ST07M09 and also 
2D NSR data with long offset.  Later several of the NSR lines was also reprocessed.    

Studies    
An overview of studies is listed below:    
Seismic tie to key wells    
Rock physic modelling    
Gathering conditioning and AVOinversion ST07M09    
Study of NSR gathers from Borg, Kvitvola and Rødvola    
Seismic wedge modelling of the Kvitvola setting    
Shear log prediction, reliability study    
Spectral decomposition Draupne system    
Geological development of Tampen during Middle Jurassic to Early Cretaceous    
Upper Jurassic sand deposition and facies in the Tampen area    
Sand budgets for the Visund, Gullfaks and Snorre fault blocks and evaluation of transport 
path    
Gullfaks as provenance area for Early Cretaceous sandstone    
Early Cretaceous reservoir analogs for Rødvola    
Mapping of Cretaceous anomalies    
Brent porosity vs. depth    
Sealing fault characteristics in the area    
Lista sand system in the area    
Mime age study on Tampen wells    
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4 P r o s p e c t u p d a t e

AP A applicatio n
Th e AP A applicatio n include d als o th e acreag e awarde d a s PL55 2 . Th e PL55 3 acreag e
contained the prospects K vitvol a an d R ø dvol a , wher e onl y hal f o f R ø dvol a wa s insid e
PL553. In addition, five lead s ha d als o bee n identifie d o f whic h tw o onl y wa s partl y insid e
( Fi g . 4 . 1 , Tabl e 4 . 1 ) .

Area applied for and allocated APA 2009

Allocation Area

F i g . 4 . 1 A P A 2 0 0 9 p r o s p e c t a n d l e a d s

T a b l e 4 . 1 A P A 2 0 0 9 p r o s p e c t s a n d l e a d s

Volumes and probabilities
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Prospect s
Th e Kvitvol a tra p wa s als o reinterprete d wit h a slightl y differen t reservoi r pic k an d onla p
line, but the structure w a s ver y muc h th e sam e a s i n th e AP A applicatio n . Th e
implementation of new GRV an d adjustment s o f th e reservoi r parameter s lea d t o a decreas e
in mean volumes of recove rabl e hydrocarbon s fro m 2 0 . 3 t o 1 4 . 0 MSm 3 o e . Ne w ris k
evaluation reduced COS fr o m 2 2 t o 2 0 % .
Th e R ø dvol a prospec t ha d originall y a mea n volum e fo r recoverabl e hydrocarbo n o f 1 5 . 1
that was reduced to 5.5 M Sm 3 . Th e mai n reaso n fo r th e volum e chang e wa s a differen t
approach to implementatio n o f th e amplitud e anomal y . Bot h th e are a an d th e thicknes s
decreased. In addition, t h e CO S wa s reduce d fro m 1 4 t o 5 % . Th e reduc e i n CO S wa s relate d
to small possibility to d eposi t a n Earl y Cretaceou s reservoi r i n thi s are a . Th e forme r R ø dvol a
prospect was therefore re duce d fro m a prospec t t o a lea d .

Lead s
A n overvie w o f th e mappe d lead s i s give n i n Fi g . 4 . 2 an d Tabl e 4 . 2 . Severa l lead s hav e bee n
added to the list since t h e AP A applicatio n , bu t i t i s difficul t t o matur e an y o f th e lead s t o
drillable prospect or pro spect s .

Brent 2

Sola amp

Rødvola

Brent 1 & ext.

Brent 3

Draupne HW

Tryggvason 1

Tryggvason 2

Statfjord Draupne 2

Kvitvola NØ

L.Åsgard

Kvitvola S

F i g . 4 . 2 P L 5 5 3 l e a d s
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T a b l e 4 . 2 P L 5 5 3 l e a d s w i t h v o l u m e p o t e n t i a l

1

Lead Volume
(MSm3)

Main
Risk

Apex
(m)

HC col
(m)

Comment

Rødvola 2.7 – 8.3 Res Dep. 3390 180 Amp. anom., ~50% PL553

L.Åsgard 8.8 Res Dep. 3430 330 Amp. anom., 83% PL553

Draupne 2 4.7 3620 200

Kvitvola NØ 4.4 3680 210

Kvivola S 2.0 - 3.0 Res. Dep. 3060 280 - 340 ~50% in PL553

Brent 1 2.2 3670

Brent 2 6.6 – 14.3 3459 300 - 450 16% in PL553

Brent 3 5.0 – 11.8 Diag/Mig 4125 275 - 400 Deep

Statfjord 2.9 Mig/Diag 4010 165 Deep

Draupne HW 6.4 – 13.1 Seal/Dep 3150 300 - 400 Lateral facies change

Sola amp. an. 4.1 – 8.2 ResDep 3040 ms 310 ms ~60% in PL553

Tryggvason amp 1 1.5 ResDep 2680 ms 140 ms ~30% in PL553

Tryggvason amp 2+ 3.5 ResDep 2660 ms 170 ms ~30% in PL553

Th e Brent 2 lea d i s on e o f th e mos t interestin g . Th e tra p i s a han g bloc k i n th e Snorr e faul t ,
but only a small part, 16 % , i s i n PL55 3 . Th e Brent 1 lea d i s a structura l close r an d coul d b e
drilled together with the underlyin g Statfjor d lea d , bu t th e volume s ar e smal l an d no t
commercial. The Statfjord reservoi r i s als o i n th e HPH T regim e . Brent 3 ar e dee p faul t block s
that need sealing faults. Th e Bren t reservoi r propertie s i n thi s basi n ha s i n genera l bee n
poorer than expected in a l l th e fou r well s drille d .
Kvitvol a N Ø an d Kvitvol a S lead s ha s th e sam e reservoi r mode l a s Kvitvol a , bu t i s
considered to have a less favorabl e positio n fo r depositio n o f san d . Draupne 2 i s a deepe r
Draupne unit not penetrat e d b y wel l 3 4 / 7 - 36 S an d base d o n a n onla p tra p . A n interestin g
lead is the Draupne HW (h angin g wal l ) , i t i s mainl y base d o n a thicknes s anomal y an d i s a t
the assumed transport pat h o f sediment s fro m th e Snorr e faul t bloc k . I t ha s som e interna l
amplitude pattern, but th e reservoi r facie s i s difficul t t o predic t an d th e sea l ris k i s hig h .
R ø dvol a an d L . Å sgar d ar e Crome r Knol l lead s , bu t th e sof t amplitud e anomalie s ar e
supposed to be related to shale s rathe r tha n hydrocarbo n bearin g sandston e reservoir s , sinc e
the geological model indi cat e smal l chanc e o f Cretaceou s reservoi r i n th e are a .
Tryggvason 1 , Tryggvason 2 an d Sol a amplitud e anomalie s i n Cretaceou s ar e mos t lik e cause d
by interbedded limestone an d shal e lithologie s .
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5 Technical evaluations

No hydrocarbon volume was proved by the the Kvitvola well.    
The remaining exploration potential in the license is considered none commercial and has 
not been technically evaluated.    
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6 Conclusions

The Kvitvola prospect proved to be dry and there is no other drillable prospects in the 
license. Relinquishment was therefore the option.    
The license was relinquished from 19.02.2015.    
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