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SUMMARY
Gaffney, Cline & Associates (“GCA”) prepared a Qualified 
Person’s Report of the Rolvsnes Discovery for Lime Petroleum 
AS (“LPA”) in early 2018. The current report provides an 
update prepared in line with the standards set out under the 
Petroleum Resource Management System (“PRMS”) to include 
the results of the horizontal test production well 16/1-28S 
drilled in summer 2018.

The Rolvsnes Discovery was made by the vertical well 
16/1-12 in 2009 and appraised by the slightly deviated 
well 16/1-25S in 2015. Both wells confirmed oil in fractured 
and weathered basement reservoir, and the well analyses 
suggested a single pool. The oil column was proven to be 
30-40m, with the oil of good quality without a free gas  
cap and a gas-to-oil ratio giving moderate amounts of  
associated gas.

Well 16/1-28S was drilled in 2018 to further appraise the 
discovery and to provide a production test from a 2,500m 
long horizontal section through the basement reservoir, 
with the heel in the vicinity of well 16/1-12, and the toe near 
well 16/1-25S. A maximum constrained production rate of 
7,000 barrels of oil per day (“bopd”) was achieved during the 
clean-up flow, while the 5-day main flow period was held at 
a production rate of 4,200 bopd. The test results show good 
reservoir productivity and connection to a significant oil 
volume that benefits from aquifer pressure support, which 
are positive factors towards demonstrating commercial 
recovery at Rolvsnes. Following these positive well results, 
Lundin has increased the gross resource range for the 
Rolvsnes discovery to between 14 and 78 million barrels of 
oil equivalent (“mmboe”) (Source: Lundin Petroleum AB press 
release, 27 August 2018).

Production from the Rolvsnes discovery is considered likely, 
but no development decision has been taken and the way 
forward is being clarified. As such, the discovered resources 
are classified as Contingent under PRMS.

A sound basis for updating the resource estimate was 
provided by the extensive data package gathered in the 

test production well. A new volumetric assessment has 
been made quantifying the stock tank oil initially in place 
(“STOIIP”) and recoverable volumes of oil and gas using 
stochastic modelling. 

The proven volumes (“1C”) are taken to be represented by 
the 90%-probability ("P90") on the Monte Carlo curve, while 
proven and probable (“2C”) are taken to be represented by 
the mean probability ("Pmean") and the proven, probable 
and possible (“3C”) as the 10%-probability ("P10"). The gross 
recoverable volumes of oil and gas are summarised in Table 1.

The effect of the test production well is to give better 
comfort on the base case (2C) estimate, leading to a 27% 
increase compared with the previous number. However, 
there are still uncertainties with respect to how the field 
will produce, i.e. the relative contribution to production from 
matrix and fractures, and thus the recovery factor. This is 
reflected by increasing the low and high side of the resource 
range with just under 10%.

The operator is proposing an extended test of well 16/1-
28S over a 12-month period, with start-up tentatively in 
2021.  Upon success, the test will be followed by a staged 
development of the field. The development will likely involve 
up to 4 production wells (of which the first will be well  
16/1-28S) and one injector well. With the staged 
development, each well can be assessed prior to the next 
well being drilled. The wells will be tied back to the Edvard 
Grieg platform.
 
BACKGROUND
The report serves to update the Qualified Person’s Report 
on the contingent resources of the Rolvsnes discovery 
issued by GCA on 2 February 2018. After the GCA report, well 
16/1-28S has been drilled, providing significant new data, 
including flow properties of a horizontal well. This new data 
justifies an update of the contingent resource estimate of 
the Rolvsnes discovery.

Current ownership of LPA includes Rex International Holding 
Limited with 90%, and Schroder & Co Banque SA with 10%.

Table 1:  Rolvsnes contingent resources

CATEGORY
GROSS 

ATTRIBUTABLE TO 
LICENCE (mmboe)

NET 
ATTRIBUTABLE TO 

LPA (mmboe)

CHANGE FROM 
PREVIOUS 

UPDATE (%)
RISK FACTORS REMARKS

CONTINGENT RESOURCES OF OIL

1C 9 3 -9 P90

2C 40 12 27 Pmean

3C 85 25 9 P10

CONTINGENT RESOURCES OF NATURAL GAS

1C 2 0.5 -9 P90

Associated gas2C 7 2 27 Pmean

3C 15 5 9 P10

P90: 90% - probability; Pmean: mean probability; P10 - 10% - probability



The Rolvsnes discovery was made within the PL388C 
licence located in the North Sea part of the Norwegian 
Continental Shelf (Figure 1). The licence is operated by 
Lundin Norway AS (50%), with LPA (30%) and OMV (Norge) 
AS (20%) as partners. With the recent drilling on Rolvsnes 
and a commitment to drill an exploration well on the Flis 
prospect made in the beginning of December 2018, the 
next licence milestone is in January 2022.

TECHNICAL REVIEW
The GCA report from early 2018 gives a brief overview of 
the geological setting and history of the licence and this 
is hence not repeated here. Well 16/1-28S, however, was 
drilled during 2018, providing crucial new information 
leading to material changes to the resource estimates. 
An overview of the new information and its relevance for 
changing the resource estimates is given below.  

16/1-28S WELL OPERATIONS
The 16/1-28S well was spudded 26 March 2018, and the 
rig was released on 24 August 2018, after successfully 
drilling and testing a 2,500m horizontal section through the 
basement reservoir. The main objective of the well was to 
confirm Rolvsnes as a commercial oil discovery, through a 
successful well test. In addition to the well-test providing 
information about the flow properties of the basement 
reservoir, reservoir properties data was gathered in  
the well.

The surface location of the well was just north of the 
initial Rolvsnes discovery well 16/1-12, entering the 

reservoir close to the discovery-well and drilled a horizontal 
reservoir section south-southwest towards well 16/1-
25S. The objective of drilling a 2,500m horizontal section 
was achieved, with the well total depth (“TD”) at 4,880m 
measured depth, corresponding to 1,919m true vertical 
depth (“TVD”).

The drilling of the well progressed relatively smoothly. 
Some difficulties arose above the reservoir, while building 
angle, resulting in the need to run a contingent liner string. 
This had no adverse impact on the drilling of the reservoir 
section. Drilling through the reservoir progressed much 
easier than expected, with only 1-bit trip needed, rather 
than the 8-bit trips included in the plan. During drilling, 
Logging While Drilling (“LWD”) tools were deployed. These 
tools were used actively during drilling to geo-steer the 
well through the reservoir. The LWD data was subsequently 
used for reservoir characterisation. In addition to standard 
logging data (gamma-ray, resistivity, density/neutron, 
sonic, and nuclear magnetic resonance), reservoir pressure 
measurements were taken.  Also, formation images were 
made using both a resistivity imaging tool and a sonic 
imaging tool.  

Wireline logging, assisted by a tractor, was planned to 
obtain further pressure measurements, fluid samples and 
side-wall core samples. There were significant problems 
entering the hole, with the tractor getting stuck above the 
reservoir. The tool was fished out, and no harm was made 
to the well. However, it was decided not to attempt further 
wireline logging and risk losing the well before the test was 

Figure 1:  Map of southern part of Utsira High, showing the location of PL338C and the Rolvsnes discovery.



Figure 2: Section along well 16/1-28S showing areas of relatively high and low bulk density and relatively high and low 
fracture intensity.

conducted. Subsequently, screens were run to TD with no 
issues, thereby securing the well. 

With the well secured with the screens, a drill stem test was 
conducted. The test consisted of a clean-up flow period of 
2.5 days, followed by a short build-up. The main flow-period 
followed, with 5 days of flow, and a subsequent build-up 
period. The well was flowed one last time for 3.5 days, with 
production logging tools (“PLT”) deployed. Finally, the well 
was temporarily plugged and abandoned.

RESERVOIR PROPERTIES
The reservoir consists of fractured and weathered granite. 
The LWD logs and the drilling data clearly shows variability 
in the reservoir, i.e. hard, un-weathered granite; softer, 
weathered granite; and fractures. Hard un-weathered 
granite manifests with slower rate of penetration, higher 
resistivity, higher density, and lower neutron measurements. 
Furthermore, denser rock appears to correlate with higher 
topography of the top of the reservoir layer, suggesting that 
un-weathered granite likely formed hills prior to burial during 
the Cretaceous. Weathered granite has lower bulk density, 
higher neutron measurements, lower resistivity, and drills 
at a much higher penetration rate. Fractures are identified 
in the image log and seen as light or dark sinusoidal 
lineaments in the image. Light lineaments indicate a 
conductive fracture, i.e. an open fracture, whereas dark 
lineaments indicate resistive fractures, which are closed. 
The first 250m of the reservoir section displays low bulk 
density, and significant fracturing, with over 10 fractures  
per metre (Figure 2). 
 
This is followed by some 450m of denser rock. This dense 
section first exhibits significant fracturing, with over 10 
fractures per metre, however, fracture intensity decreases 
deeper in the section, to below 5 fractures per metre.  
A 600m section of low bulk density, with fewer fractures 
follows, consistently with less than 5 fractures per metre, 
except a few streaks which reach up to 10 fractures per 
metre. The final 1,100m exhibits more variable bulk density, 
and more variable fracture intensity (ranging from below 5 to 
above 10 fractures per metre), though not to the level seen 
at the heel of the well. Porosity in the low-density section 
averages around 12%, whereas porosity in the denser 

sections is typically between 4 and 6 porosity units.  
This porosity is measured by the density/neutron log and is 
thus a good measure of matrix porosity. Fracture porosity 
is more difficult to quantify, but is likely not more than 1%, 
based on analogues. There does not appear to be a strong 
relationship between low bulk density rock (i.e. weathered) 
and fracture intensity. On one hand, fractures would tend to 
increase the amount of weathering, but on the other hand, 
fractures would likely be seen better in an un-weathered 
rock, as the weathering may tend to obfuscate individual 
fracture planes in the image log. Permeability, as seen by 
the nuclear magnetic resonance log, is higher in the low 
bulk density sections, where it ranges between 0.1 and 10 
milliDarcy, whereas it approaches 0.01 milliDarcy and less in 
the un-weathered sections.  

Oil saturation was proven difficult to estimate using a 
traditional Archie approach. In the previously drilled vertical 
wells, the resistivity logs do not appear to distinguish 
between oil saturation and water saturation as defined by 
the pressure data. Rather, oil saturation is estimated based 
on mercury injection and capillary pressure measurements 
in core plugs, and the J-function. This suggests oil 
saturations between 50% and 70%.

WELL TEST RESULTS
The well test was kept at a sustained stable flow of 4,200 
barrels per day during the main flow period. The water 
production was approximately 2%, with an increase in water 
production during the PLT flow period, reaching perhaps as 
high as 7%. Chemical analysis suggests this to be formation 
water. The PLT data and the sonic logging suggest the entire 
wellbore is contributing, some zones that are contributing 
more than others. Transient analysis of the build-up pressure 
supports this conclusion. The pressure measurements taken 
during drilling suggest that the heel of the well, closest 
to the Edvard Grieg field, is depleted by 10 bars. Pressure 
transient analysis does not show this depleted zone at the 
heel to be in direct contact with virgin pressure areas closer 
to the toe, with the dense section discussed above possibly 
acting as a pressure barrier. The analytical model suggests a 
radius of investigation of 1,000-1,500m. A constant pressure 
boundary is seen some 900-1,200m from the well, which 
possibly is the Edvard Grieg field to the north.  



Another boundary is seen some 1,000 - 1,200m away, 
representing possibly the southern extent of the Rolvsnes 
discovery. Linear flow is seen from 2 sides, likely to the east 
and west. 

PLT data includes sonic tools detecting noise from fluid 
flow, spinners run inside the wellbore during production, 
and temperature logs. In addition, tracers were used 
to track flow. The PLT logging suggests that the entire 
wellbore is contributing to flow, although some zones are 
contributing more than others. There does not, however, 
appear to be a strong link between the reservoir properties 
as defined by the LWD logs and the fluid flow seen in the 
PLTs. The toe of the well has the highest flow contribution, 
and rather variable reservoir properties. The heel of the 
well has low bulk density, and high fracture intensity, 
but does not appear to contribute more than the central 
section of the well with low bulk density and low  
fracture density.

The oil from the basement reservoir is 33° API, with a gas oil 
ratio of 130 – 175 Sm3/Sm3.

STOIIP ESTIMATES
The volumetric assessment has been updated with the 
new data from well 16/1-28S. STOIIP can be estimated 
through a traditional volumetric calculation using average 
reservoir properties with a range of values for each property, 
i.e. a stochastic approach. Alternatively, a model-based 
approach may be employed, whereby geo-cellular models 
are constructed, with each cell populated with reservoir 
properties based on rules created from the data, and the  
in-place oil resulting from summing the individual cells.  
The approach herein has been to use traditional  
stochastic volumetrics.   

The updated volumetrics maintains the oil-water contact 
(free water-level) at 1927m TVD and uses an updated top 
reservoir depth map to find the gross rock volume.  
The limits of the discovery to the north and west are faults, 
throwing the basement reservoir down, whereas the limits 
to the south and east are characterised by changes in 
lithology to a harder, un-weathered basement rock type as 
seen in well 16/4-5 (Figure 1). The southern and eastern 
boundaries are defined by seismic refraction velocities, in 
which low velocities indicate weathered basement, whereas 
higher refraction velocities indicate tight rock. A +/- 15% 
uncertainty is applied to this base case gross rock volume 
(“GRV”) value to get a high and a low estimate. The porosity 
value includes both matrix and fracture porosity, with the 
fracture porosity accounting for 1 porosity unit. It was 
decided to use a net/gross factor to account for the higher 
density sections having limited storage capacity.  
These sections appeared to have contributed to fluid flow 
in the drill stem test, likely through fractures. The net/gross 
ratio thus represents a horizontal distribution of reservoir 
rock with matrix storage, rather than a vertical distribution 
of reservoir as typically used in a traditional clastic system.  

The reservoir properties are adjusted slightly upwards from 
the previous report, based on the new data from the well, as 
shown in Table 2. 

These parameters were used as input to a stochastic 
modelling tool (Monte Carlo simulation), with all parameters 
based on a normal distribution. The simulation results give 
the range of in-place volumes (Table 3). 

The tornado chart in Figure 3 shows the relative importance 
of the various parameters, with the porosity having the 
largest impact.

Rolvsnes Discovery 
STOIIP

P90 P50 P10 Mean (P38)

 mmSTboe 83 259 701 342

Table 3:  In-place volumes (STOIIP)

Reservoir Properties Low Med High

GRV (mill m3) 1530 1800 2070

Porosity – matrix and fracture 0.05 0.09 0.17

Net/gross 0.40 0.58 0.75

Water Saturation 0.50 0.40 0.30

Oil formation factor 1.43 1.54 1.67

GOR (l/l) 130 152.5 175

Table 2:  Reservoir properties input to Monte Carlo simulation



Figure 3:  Tornado chart showing the impact of the various input parameters.
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CONTINGENT RESOURCES
Several models can be used to simulate the flow through 
the Rolvsnes reservoir, with variable fracturing and matrix 
contributions, and various wellbore placements. The results 
from a selection of models suggest a range of recovery 
factors from 10% to 18%. Applying this range of recovery 
factors as input to a Monte Carlo simulation gives the 
recoverable resources detailed in Table 1 and summarised 
in Table 4. Rolvsnes is an oil field without a free gas cap and 
about 85% of the total resources are oil and only some 15% 
associated gas.

Significant upside may be possible by considering 
production from below the defined oil-water contact.  
This contact is determined from pressure data in wells  
16/1-12 and 16/1-25S.  Considering a complex capillary 
system, it is likely that there is mobile oil beneath the 
defined oil water contact. This could likely contribute to 
production, albeit with a high water cut. Further upside is 
possible through effective enhanced oil recovery, thereby 
increasing the recovery rate.

Financial analysis was not part of this report, but is currently 
being studied, prior to a final decision on the extended  
well test.

WAY FORWARD
The next deadline for the project is a Decision Gate 2 
scheduled for late March 2019, in which it will be formally 
decided whether to proceed with the extended well test. 

In the extended well test, the well will be completed as a 
production well, and tied back to the Edvard Grieg field.  
The test will have a duration of 12 months, after which,  
the well can be put on regular production. At that point in 
time, a decision will be made whether or not to proceed 
with further development of the Rolvsnes field. 

On 28 January 2019, Rex International Holding Limited 
announced that LPA had entered into an agreement to divest 
LPA’s interests in several assets, including the Rolvsnes 
discovery, to Lundin Norway AS. The divestment is subject to 
Norwegian regulatory approval and conditions precedent.

Table 4:  Contingent Resources, oil and associated gas combined

CATEGORY
GROSS 

ATTRIBUTABLE TO 
LICENCE (mmboe)

NET 
ATTRIBUTABLE TO 

LPA (mmboe)

CHANGE FROM 
PREVIOUS 

UPDATE (%)
RISK FACTORS REMARKS

CONTINGENT RESOURCES OF OIL AND GAS COMBINED

1C 11 3.3 -9 P90

-2C 47 14.1 27 Pmean

3C 100 30 9 P10


