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INTRODUCTION

The initial period for Production Licence PL603 expires May 13th 2017. The partnership has 
unanimously decided to fully relinquish the acreage.

1 BACKGROUND AND LICENSE HISTORY

Production Licence (PL) 603 was awarded 13th May 2011 to partners Statoil (50%, Operator), 
ConocoPhillips (25%), Suncor (25%). Statoil has later transferred 15 % shares to Centrica and 10 % to 
Wintershall.

Production Licence 603 is located in Blocks 6706/12 and 6707/10, with a total area of 525.177km²

(

Figure 1). It is located immediately to the north of the PL218 license with the upcoming Aasta Hansteen 
field development. In terms of structural setting it covers the southern to central part of the Nyk high and 
the onset of the Hel Graben (Figure 2). Work obligations were to reprocess the BPN9601 3D seismic 
survey within the license area, to acquire 2D seismic data and to make a drill or drop decision within 
three years (13th May 2014).

Two extensions to the DoD decision deadline were requested and approved by the authorities to be able 
to incorporate the results from the Ivory well (6707/10-3 S, PL528B) in the evaluation of the prospectivity 
in PL603. The Ivory structure is an analogue to the PL603 structures both in terms of play and trap 
geometry. 
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2 DATABASE AND MEETINGS

The seismic database consisted of a 3D PSDM, ST11M09Z13, which is a merge of surveys, ST9603R09 
and BPN9601STR07 (Figure 3) and 2D regional seismic MNR lines (Figure 4).

The BPN9601 survey acquired by BP in 1996 is ca. 1000km² large covering PL603, PL218 and parts of 
PL528. In 2007 the survey was reprocessed by Statoil and called BPN9601STR07. As part of the work 
commitment for the license a PSDM reprocessing was started in 2011 on the BPN9601STR07 and parts
of the neighbouring ST9603 survey (PL603 has only access to the eastern part ~46km²). 

Main wells in the license database are 6706/11-1(Vema), 6707/10-1 (Luva), 6707/10-2 S (Haklang),
6706/12-1 (Snefrid South). The 6707/10-3S well (Ivory) was not a part of the license database, but 
information from the well was used in the final volume and risk evaluation.   

Management (MC) and Exploration Committee (EC) meetings have been held:

 MC: May 20th 2011

 EC : September 28th 2011

 EC: October 21th 2011

 MC: November 25th 2011

 EC: March 16th 2012

 MC: July 3rd 2012

 EC / MC: October 30th 2012

 EC / MC: September 24th 2013

 EC / MC: December 10th 2013

 EC / MC: February 10th 2014

 EC / MC: December 2nd 2014

 EC: June 17th 2015

3 SEISMIC REPROCESSING

Data quality issues related to fault shadow zones were the main motivation to do a new PSDM 
reprocessing over the PL603 acreage, in order to improve the seismic imaging of the rotated Hafr and 
Hornklove structures. Figure 5 shows inline 1800 of the vintage BPN9601STR07A data and the new 
semi-regional PSDM ST11M09 data. The frequencies and fault definition is better on the re-processed 
data, but the fault shadow zone is still problematic for mapping Top Kvitnos formation in the crestal area 
for both structures.  

4 PROSPECT EVALUATION 

The Hafr and Hornklove prospects are tilted fault blocks, located in the central part of PL603, 
approximately 10 km south-west of the Ivory discovery and 10 km north of the Luva discovery. The Ivory 
structure is an analogue to both the Hafr and Hornklove prospects, a rotated fault block where the main 
target was the Early Campanian Kvitnos Fm. 

The Kvitnos formation is interpreted to be composed of turbiditic sandstones, deposited as a large deep-
sea fan system of Upper Cretaceous age (Late Santonian- Early Campanian). The Kvitnos reservoir has 
been proven in the nearby Luva, Snefrid Sør, Haklang, Vema, Ivory and Roald Rygg wells.

Hafr and Hornklove are similar in terms of play and trap geometry. They both are also affected by 
imaging issues related to the presence of a large fault shadow zone masking the seismic signal in the 
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crestal areas. The seismic data quality is also deteriorated towards the flanks of both the fault blocks, 
resulting in uncertain mapping of the spill points. 

Final prospect evaluations were performed on the reprocessed PSDM surveys ST11M09Z13 which was 
initiated in 2011. 

The Hafr prospect is defined as a tilted fault block delineated by an ENE-WSW trending fault, with two 
segments (Hafr East and Hafr west) with high geological dependency. The prospective stratigraphy is 
the Late Cretaceous Kvitnos formation, while the key risk for the prospects is related to fault sealing. 

The mapping of the structure was originally carried out on an early reprocessed version of the 3D 
BPN9601 survey, to be later updated once the merged PSDM reprocessing of BPN9601 and ST9603
was finalized in late 2013. Trap definition and geometry were not substantially differing with the new 
seismic, but GRV estimations changed after a pull-up effect in the crestal area was corrected. Current 
apex of the structure is mapped at 3200m, with spill point at approximately 3640m (Figure 6).

The risk on trap geometry is related to the quality of the depth map for the minimum column. The P90 
column height is within a robust three way closure and therefore the probability for trap geometry is 
set to 0.9.

The risk on fault seal is related to likelihood for the fault to seal. The presence of volcanic sills in the 
hangingwall of the prospect bounding fault makes the mapping of the stratigraphy juxtaposed to the Hafr 
structure uncertain. Reprocessing of the original seismic survey did not solve the imaging issue with 
volcanic bodies, and it is not expected that new seismic acquisition with present day technology would 
improve data quality in the hangingwall. As a consequence, the probability for effective seal is set to 
0.5.

Presence and quality of reservoir was already considered to have a high probability of success in the 
2014 evaluation (set to 0.8), given that the Vema, Luva, Hakang and Snefrid S wells all penetrated 
reservoir sandstones in Kvitnos formation. Some degree of uncertainty was associated to the possibility 
that the Hafr prospect would be located in a distal area of the turbiditic fan depositional system. The 
Ivory well drilled through a thick and good quality Kvitnos package, improving the confidence of reservoir 
presence in Hafr; the probability for effective reservoir is set to 0.9.  

Source rock presence and distribution in the Vøring basin is still an uncertainty factor, given that no well 
drilled in the region to date has penetrated the expected Cretaceous and Jurassic source rocks. 
Migration modelling in the area is therefore also uncertain, although the large number of discoveries 
made in the basin proves the existence of a working hydrocarbon system where gas is the most likely 
phase. The kitchen area is estimated to be from the Vigrid and Någrind synclines, so that some risk on 
migration is related to the possibility of Hafr lying in a migration shadow for gas migration from the 
Luva/Haklang/Snefrid area. The probability for source presence is set to 1.0, while that for 
migration is set to 0.7.

Aggregated chance of success for the Hafr prospect is 0.4, while each segment has a Pg of 0.283.

The Hornklove prospect is analogue to the Hafr structure, characterized by similar risking and smaller 
volumes. As Hafr, it is a tilted fault block of Late Santonian to Early Campanian age (Kvitnos formation) 
with fault seal as the key risk and two segments (East and West) with high geological dependency.
Apex of the structure is mapped at 3240m, while spill point is at approximately 3570m. Probabilities for 
trap geometry, trap seal, reservoir presence and source presence for Hornklove are the same as for 
Hafr, but given its location in an area with higher risk to be in a migration shadow, probability for 
source migration is set to 0.5.
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Aggregated chance of success for the Hornklve prospect is therefore 0.32, while each segment has 
a Pg of 0.203. 

A fluid replacing modelling was run internally in Statoil on the Ivory well logs. The result shows that good 
seismic data should show clear DHI at Kvitnos level. No fluid indicators of any kind (strong amplitude 
response, amplitude conformance with structure or flat event) have been observed in either Hafr or 
Hornklove outside the fault shadow area where seismic quality is expected to be good enough to show a 
strong fluid response in the seismic (Figure 9). The column distribution in both the evaluated prospects 
has been calibrated consequently, with a very low probability for a deep filling into the good data quality 
area. Since the minimum risked column is, in both prospects, located fully within the fault shadow zone, 
a DHI neutral approach has been applied to both the evaluations in the post Ivory update. 

The results from Ivory were incorporated in the evaluation of Hafr and Hornklove as described, and the 
effect on the two prospects was a general increase in geological probability (DHI downgrade removed 
and higher chance for reservoir presence). The volumes have decreased due to poorer reservoir quality 
in Ivory than earlier evaluations and to the lower chance for large hydrocarbon column present in the two 
structures. 

Volume calculations were performed on the separate segments and on the aggregated prospects. The 
Hafr East segment is the largest within the Hafr prospect, with mean recoverable volumes of 3.23 
MSm³ oe, while the Hafr West segment only has 0.69 MSm³ oe mean recoverable. The aggregated 
Hafr prospect has mean recoverable volumes of 2.64 MSm³ oe.
Within the Hornklove prospect, the western segment is the largest in volume potential, with mean 
recoverable resources of 1.77 MSm³ oe, the eastern segment having a mean recoverable volume of 
0.57 MSm³ oe. In the aggregated Hornklove prospect the mean recoverable resources are 1.51 MSm³
oe.  
In Table 1, Table 2, Table 3 and Table 4, prospect data are shown for both segments of each structure.

5 TECHNICAL / ECONOMICAL EVALUATIONS

Different possibilities for development plans have been investigated for the prospectivity in PL603, taking 
into consideration single segments and different aggregation of segments.
All solutions include tie in to the Aasta Hansteen floater via the Luva template, processing and gas 
transport by tariff. 
None of the evaluated development solutions is showing a positive Net Present Value for mean volume 
estimates. 

6 SUMMARY AND CONCLUSIONS

The work programme for the initial period of PL603 has been fulfilled by the license partnership.

Relatively high probability of discovery for both Hafr and Hornklove is associated with low volumes that 
are currently below the estimated MEVs for the area. The decision to relinquish the license was matured 
by the partnership given the negative economy of all the different development solutions evaluated. 

All communication in the partnership is found on Licence2Share, and the seismic dataset (ST11M09) is 
loaded to PetroBank.  
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7 APPENDIX

Figure 1 Location map of PL603.

Figure 2 Structural map of PL603 at Kvitnos level, showing the location of Hafr and Hornklove. The licence 

is situated on the southern to central part of the Nyk high. Displayed are the wells that drilled to Kvitnos 

Fm and proved water (in blue) or gas filling (in red).
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Figure 3 Outline of the ST11M09Z13 in green with the input surveys in red and blue.

Figure 4 Location and extent of 2D dataset MNR11.  



Classification: Internal Status: Final Expiry date: 2016-11-23 Page 9 of 15

Figure 5 Inline 1800 for the BPN9601STR07A 2011 vintage (left) and the new semi-regional PSDM ST11M09 

(right) shows some improvements of the seismic image. The fault between Hafr and Hornklove is clearly 

better imaged on the STM09 data. But due to the fault shadow, the crests of the structures at Kvitnos level, 

ca 3500 m depth, are poorly imaged in both vintages.  

Figure 6 Depth map of Kvitnos Fm over the Hafr prospect, with variance overlay to visualize extent of the 

fault shadow zone. Apex of the structure is in Eastern segment at 3200m; the yellow outline marks the 

saddle depth between the two segments at 3450m and the red outline indicates spill depth, although some 

uncertainty is associated with it given the poor data quality in the flanks of the structure. 
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Figure 7 RMS amplitude map of Top Kvitnos (+/- 10m interval on full stack). Effect of the fault shadow is 

well visible both for Hafr and Hornklove (coloured outlines), noisy data in the flanks of the two blocks also 

affect mapping of spill point areas and detection of fluid effects.

Figure 8 Seismic section over the Hafr prospect, arrows pointing to top Kvitnos Fm horizon. No fluid 

effects are detected in the seismic where data quality is good.

SW NE
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Figure 9 Seismic section over the Hornklove prospect, arrows pointing to top Kvitnos Fm horizon. No fluid 

effects are detected in the seismic where data quality is good.

SW NE
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                                       Table 1: Prospect data table, Hafr East segment.
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Table 2: Prospect data table, Hafr West segment.
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Table 3: Prospect data table, Hornklove East segment.
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Table 4: Prospect data table, Hornklove West segment.
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