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1 License history
Productio n license (PL) 412 include s part s of block s 25/5, 25/6, 25/8 and 25/9. The license was
awarded to Norwegian Energy Compan y ASA (Norec o) as Operato r with 40% interes t, Lundi n
Norway AS (30%) and Endea vour Energy AS (30% ) on Februar y 16th 200 7 as par t of the award s in
predefined areas (APA) 2006. The license was activ e for 4 years and a tota l of 12 partne r meeting s
were held during this period.

28t h Marc h 200 7 (EC/MC No. 1)
17t h Octobe r 200 7 (Worksho p)
14t h Novembe r 200 7 (EC/MC No. 2)
26t h June 200 8 (EC/MC No. 3)
29t h Apri l 200 8 (EC Wor k Meetin g)
15t h Octobe r 200 8 (EC/MC N o. 4)
7th Januar y 200 9 (Drillin g Programm e Peer Review and Risk Assessment)
28t h Apri l 200 9 (EC Wor k Meetin g)
24t h Novembe r 200 9 (EC/MC No. 5)
3rd June 201 0 (EC/MC No. 6)
22n d Septembe r 201 0 (EC Wor k Meetin g)
18t h Novembe r 201 0 (EC/MC No. 7)

The first phas e of the wor k obligatio n, which ha d to be fulfilled withi n 4 years from awar d, include d
the followin g:

To obtai n and reproces s a minimu m of 200 squar e km of seismic reflectio n dat a over the
productio n license acreag e.
To dril l two exploratio n wells, one being mandator y.
To mak e a decision abou t forwardin g a pla n for developmen t (in Norwegia n 'Beslutnin g om
Videre føring' , BoV).

The seismic par t of the wor k obligatio n was fulfilled in 200 7 when thre e seismic surveys (appro x.
1540 sq.km) were reproces sed an d merged.

Two prospect s an d six leads were identifie d befor e the license was awarde d. The two prospect s were
'Eiganes' with reservoir in the Paleocen e Ty Formatio n an d 'Tast a' with reservoi r in the middl e
Jurassic Vestland Group. Both these prospect s were drilled and foun d to be dr y in 200 9. The Eiganes
Prospect, which extended into the neighbourin g PL027 D, was drilled in an optima l positio n by well
25/8-16S (in PL027D) wher eas the Tast a Prospec t was drilled by well 25/9-3 (in PL412).

Technica l evaluation s carrie d out afte r the drillin g of wells 26/8-16 in PL027 D and 25/9-3 in PL412
indicated that the remain ing opportunitie s withi n PL412 were sub economi c and/or ha d very low
chances of success. Conse quentl y the license grou p decided to appl y for exemptio n from drillin g a
second exploration well in PL412. The applicatio n for exemp t (Norec o referenc e HB#5173 3, OD
reference no. 10/974) was filed an d accepte d by OED in Q4 201 0.

As the license grou p decided not to submi t a 'BoV' , the Productio n license becam e inactiv e accordin g
to the Joint Operational Agreemen t from 17. Februar y 2011.
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2 Database
The origina l commo n well databas e include d 19 wells bu t was extende d to also includ e well 25/8-16S
(which was drilled in the adjacen t productio n license 027 D in 200 9) an d the PL412 well 25/9-3
'Tasta'. The well data that have been used for technica l analyse s includ e petrophysica l logs and
borehole samples such as core, cutting s an d oils. A list of the wells used an d the studie s carrie d out is
provided in the next chap ter (see Tabl e 3.1).

The seismic databas e consiste d originall y of the 3D surveys ES9403, ST970 7 an d UHN9 8 (sout h of
25/3 block boundary). These surveys were reprocesse d an d integrate d into a singula r merged cube
named NO0701 (CGGVeritas, 200 7) which was later noise cancelled and spectrall y enhance d to
produce a clean well imaged dat a set, consisten t acros s the whol e area (ffA, 200 8). The 3D cub e
EL9201 was later added to the databas e in orde r to fully cover the par t of block 25/5 tha t was inside
PL412. This cube was noise cancelled and spectrall y enhance d inhous e by Norec o.

Two rig site surveys were performe d in the PL412 area to cover potentia l well location s and relief
well locations on the Eiganes and Tast a Prospect s (Gardlin e, 200 8, I and II).
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3 Review of geological framework
The key plays in the area tha t were considere d for APA 200 6 were:

Paleocen e gravit y flow s of the Ty Fm
Middl e Jurassi c Hugi n Fm
Lower Jurassi c Statfjor d Fm

Of these plays, the Paleocen e gravit y flow deposit s of the Ty Fm were believed to have the highes t
petroleum potential. It was demonstrate d tha t the Ty Fm pinche s out alon g the nort h an d west flank s
of the Utsira High and it was thu s believed tha t the pinch out could form a stratigraphi c tra p for the
Eiganes Prospect. Althoug h thi s pla y was prove n with the Ringhorn e West discover y in block 25/8,
trap definition was considered to be the main risk of the Eiganes Prospec t.

The shallo w marin e Hugi n Fm shorefac e unit was considere d to be erode d an d sub-crop alon g the
northern flank of the Utsira High. The Tast a Prospec t was identifie d in thi s play with the main risk
being tra p definitio n.

The 25/6-1 discover y in the Hugi n Fm was believed to represen t attractiv e volume s given mor e
discoveries were made nearby. Little or no potentia l was seen in the 25/8-9 discover y due to very
poor reservoir developmen t in the Heimda l Fm an d a small structura l closur e.

Several studie s were performe d in orde r to addres s the key geologica l uncertaintie s associate d with the
discoveries, prospects an d leads presente d in the origina l applicatio n documen t (APA, 200 6). These
studies were also used in the exploratio n for new opportunitie s in the license area.

The wor k on the well dat a include d (1) comprehensiv e top-to-botto m log dat a conditionin g followe d
by computer processed int erpretation s, generatio n of syntheti c seismogram s an d modellin g of rock
and fluid properties (RSI, 200 7); (2) sedimentologi cal descriptio n and facies interpretatio n of
borehole cores combined with statistica l analysi s of reservoi r qualit y from conventiona l core dat a
(Noreco, 2007); (3) biostratigraphi c analysi s based on report s an d/or raw dat a (APT, 200 7); (4)
processing and interpreta tion of image an d dip mete r logs (Ichro n, 200 7); an d (5) a sequenc e
stratigraphic study based on all availabl e biostratigrap hy report s, petrolphysica l log correlation s and



interpretatio n of seismic reflectio n dat a (Geolin k, 200 7). A geochemica l stud y of DST an d wire-line
samples of some 30 oils from 20 wells was also carrie d out (APT, 200 8).

Tabl e 3.1

Table 3.1 Studies carried out on the common well database. The crosses in this table
specify the wells included in studies 1 to 5 described in the text.

Well (1) Rock physics (2) Wellbore core (3) Biostratig raphy (4) Image log study (5) Seq.Strat.
25/5-1 x x x

25/5-1A
25/5-2 x x x
25/5-3 x x x x
25/6-1 x x x
25/6-2 x x x
25/6-3 x x
25/8-2 x x
25/8-7 x x x x

25/8-8A
25/8-8B
25/8-8S x x x
25/8-9 x x x x

25/8-9A
25/8-11 x x x
25/8-13 x x x

25/8-16S
25/9-1 x x x x

25/9-2S x x
25/9-3
26/4-1 x x x

Ref.: -NOR--60528

The wor k on the seismic dat a set include d reprocessin g an d mergin g of 3D cubes (CGGVerita s,
2007), noise cancellation , spectra l enhancemen t, spectra l decompositio n, generatio n of facies
classification cubes, att ribut e analysi s and extractio n of geobodie s. The reprocesse d, noise cancelled
and spectrally enhanced seismic reflectio n dat a was used for structura l interpretatio n tied to wells.
Mapping on the reprocesse d, merged and conditione d datase t confirme d the prospectivit y outline d in
the original application documen t.

A primar y objectiv e of the technica l evaluation s was to addres s the uncertaintie s associate d with the
traps of the two main pro spects presente d in the origina l applicatio n documen t (APA, 200 6). Both
these prospects (i.e. the Eiganes Prospec t with Paleocen e Ty Fm reservoi r and the Tast a Prospec t with
Jurrassic Vestland Gp reservoi r) were dependen t on a stratigraphi c tra p componen t. The possibl e
pinch outs of these resevoirs were therefor e locate d using geophysica l technique s designed to facilitat e
more detailed and confide nt reservoi r mappin g. Geologica l/statistica l technique s for estimatio n of
reservoir thickness were used in area s wher e the reservoir s were too thin to be accuratel y assessed by
means of seismic reflection dat a. This resulte d in revised top reservoi r map s and verificatio n of a
'pinch-out potential' in the Eiganes and Tast a prospect s.

The Ty Fm Eiganes Prospec t was drilled in 200 9. The well (25/8-16S) encountere d good reservoi r
with no shows in the Ty Fm an d a thin oil bearin g reservoi r layer in the overlyin g Heimda l Fm. The
most important change in the understandin g of the geologica l framewor k tha t resulte d from the pos t
well evaluations was the recognitio n of likely san d injectite s tha t connec t the Ty Fm with the Heimda l
Fm. This recognition had implication s for the evaluatio n of tra p efficiency as well as the
understanding of the migratio n of hydrocarbon s in Palaeocen e strat a, as furthe r addresse d in Chapte r
4.

The Vestlan d Gp Tast a Prospec t was drilled late r the same year. The well was dry but came in largely
according to the geological prognosi s. Trace s of migrate d hydrocarbon s ha d earlie r been identifie d
directly above the Hugin reservoi r in the nearb y well 25/9-1 (Amerad a Hess, 199 5) but furthe r
studies of core extracts suggested a rathe r immatur e signatur e over this interva l (APT, 200 7 I).
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Moreove r, a pos t well fluid inclusio n stud y carrie d out on cutting s from the Tast a well an d well 25/9-1
(FIT, 2010 I and II) did not resul t in identificatio n of liquid hydrocarbon s in or near the Hugi n

reservoir in any of the two wells, bu t mino r inte r mitten t dr y gas response s were note d some places in
both wells. Evidence to suppor t efficient migratio n of hydrocarbon s from a matur e sourc e rock in the
Viking Graben area to the Tast a Prospec t has thu s not been foun d. It is therefor e unclea r whethe r the
dry well result was due to lack of migratio n or tra p.

The last key play presente d in the applicatio n documen t (APA, 200 6), namel y the Lower Jurassi c
Statfjord Fm, was also thoroughl y studie d. Thi s resulte d in definitio n of a new prospec t (the Midjor d
Prospe c, see 4 Prospec t updat e) which was regarde d to be too smal l to justify drillin g an d associate d
with significant uncertai nty with respect to hydrocarbo n migratio n.
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4 Prospect update
Mos t of the prospect s an d leads in the PL412 are a were identifie d prio r to the Applicatio n in
Predefined Areas (APA) 2006 (compar e Fig. 4.1 and Fig. 4.2) . The two main prospect s presente d in
the original application documen t were the Paleocen e 'Eiganes' with reservoi r in the Ty Formatio n
and the Middle Jurassic 'Tast a' 'with reservoi r in the Hugi n an d Bryne Formation s. The Tast a
Prospect was drilled by the PL412 grou p in 200 9 wherea s the Eiganes Prospec t was drilled the same
year in the adjacent PL027D. Both these prospect s were foun d to be dry. All remainin g opportunitie s
in the license were revisited and exploratio n for new opportunitie s was carrie d out bu t did not resul t
in identification of pros pectivit y of economi c interes t. The update d license inventor y is summarise d in
Tabl e 4.1 below.

The Eiganes Prospect

The Eiganes prospec t was the highes t ranke d opportunit y presente d in the origina l applicatio n
document. The prospect was targete d in an optima l positio n by well 25/8-16S (Eitr i). Oi l was
encountered in poor reservoir facies in the Heimda l Fm but the Ty Fm (i.e. the Eiganes prospec t) was
proven to be dry. The remainin g unteste d potentia l in a separat e closur e in PL412 was re-assessed
based on the result of th is well and the learnin g from the abovementione d subsurfac e wor k.
Recognition of petrophysi cally 'maske d' glauconitti c sandstone s in core an d cutting s from Heimda l
formation in well 25/8-7 suggested tha t thi s interva l is mor e sand y and ha s therefor e lower potentia l
in terms of sealing capac ity tha n earlie r anticipate d. The recognitio n of a higher sand conten t in
combination with very high angle dip meter reading s (60d g +) and commo n high-angle seismic
reflectors within the Hei mda l and Ty formation s furthe r indicate d the presenc e of san d injectite s in
several places above the Eiganes Prospec t. Such sand injectite s are likely to connec t the Ty an d
Heimdal Fms and would thu s explai n the accumulatio n of hydrocarbon s exclusively in the Heimda l
Fm in well 25/8-16S and also the reporte d weak show s in the Heimda l Fm in wells 25/8-7 an d 25/9-1.
Any hydrocarbons that may have migrate d in the Ty Fm could have leaked to the Heimda l Fm befor e
reaching the Eiganes Prospect or, alternativel y, leaked near the top of the Eiganes structure s wher e
high-angle seismic reflector s indicativ e of injectite s have been mappe d. The recognitio n of likely
injectites in the Ty and Heimda l Fms ha s therefor e adde d significan t risk to bot h migratio n and
trapping of hydrocarbons in the Eiganes Prospec t.

The reservoi r qualit y an d connectivet y withi n the Heimda l Fm is believed to deca y rapidl y east of the
Jotun Field. This hypothe sis was validate d by the result s of wells 25/8-16S an d 25/8-17 (Jetta) tha t
both discovered hydrocarb ons in thin Heimda l Fm reservoi r layer s encased in non-reservoi r rock s.
The PL412 area, which is locate d even furthe r to the east, is positione d in an even mor e dista l portio n
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Fig. 4.2 Updated license inventory map

of the Heimdal submarine fan an d thoroug h seismic mappin g alon g with amplitud e studie s has not
reveal any evidence to suppor t presenc e of favourabl e Heimda l Fm reservoi r in this area. An
economic hydrocarbon accumulatio n in the Heimda l Fm abov e the Eignaes Prospec t is therefor e
regarde d as unlikel y.

The Tasta Prospect

The Tast a prospec t was teste d by well 25/9-3. The geologica l result s of the well came in as prognose d.
The Vestland Gp reservoir had a gross thicknes s of approximatel y 10 m containin g two sandston e
units separated by a 2 m thick coa l/shale layer in the middl e. Both sandston e sequence s had good
reservoir properties, but no indication s of hydrocarbon s were foun d (Norec o, 201 0). The lack of
hydrocarbons may be expla ined by no migratio n or lack of a functiona l tra p. Conclusiv e evidence in
favour of one or another of these two explanation s has not been foun d but the subsurfac e wor k
carried out prior to dril ling indicate d tha t the mos t likely failur e mechanis m woul d be an inefficien t
trap. Post well analysis indicate d tha t the up dip unteste d potentia l in the Tast a structur e is sub
economical and associated with significan t risk.
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The Midjord Prospect

The Midjor d Prospec t was identifie d afte r the license was awarde d. The main reservoi r is the Statfjor d
Fm and the trap is a Jura ssic hors t bloc k with dip closur e toward s nort h an d upsid e faul t closur e in
the other directions. The tra p is well defined on seismic reflectio n dat a an d the gross rock volum e of
the reservoir under closure is limited by the rathe r smal l size of the distinc t structur e. Ther e is
therefore little upside volum e potentia l, an d the reserves are not regarde d to be of economi c interes t.
There is also considerabl e uncertaint y an d risk associate d with hydrocarbo n migratio n in the
Statfjord Fm in this area .

Other opportunities

The remainin g leads presente d in APA 200 6 have been evaluate d and update d as show n in Tabl e 4.1.
Seismic anomalies indicat ive of shallo w gas were also explore d but these likely hydrocarbo n
accummulations appear to be distribute d in rathe r smal l 'pocket s' and an economi c potentia l could
therefore not be validate d for the PL412 area.

Table 4.1 PL412 license inventory. Abbreviation IS = Independant Structure. R efers to the
part of the Eiganes prospect that was not tested by well 25/8-16S.

P90 P50 P10
25/6-1 Hugin Discovery 0,38 1,21 2,13
25/8-9 Heimdal Discovery 0,80
Eiganes IS Ty Prospect 3 4,60 7 8
Midjord Statfjord Prospect 1,33 1,86 2,4 36
Hugin North Hugin Prospect 0,15 0,27 0,47 72
Tasta Updip Hugin Prospect 0,36 0,62 1,1 8
Ty North Ty Lead 11,4
Grasholmen Hugin+Statfjord Lead 4,7
Stord 1 Hugin Lead 0,9
Stord 2 Hugin Lead 0,15
Stord 3 Hugin Lead 0,3
Bjørnøy Statfjord Lead 4,60
Engøy Statfjord Lead 5,2
Buøy Hugin Lead 5,2

Name
Recoverable resources Sm3

COS (%)StatusFormation

Ref.: -NOR--49663
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5 Technical evaluations
Technica l evaluation s were performe d regardin g the possibl e developmen t of a discover y on the
Eiganes or Tasta prospect . A scenari o with subsea developmen t of the 25/6-1 discover y togethe r with
Eiganes and Tasta was also evaluate d. Howeve r, the technica l evaluation s suggested tha t an economi c
viable development would rely on a discover y on either Tast a or Eiganes. Th e remainin g license
portfolio after negative well result s on bot h these prospect s Tabl e 4.1 is therefor e regarde d as
uneconomic or associated with unacceptabl e risk.



6 Conclusions
The Eiganes Prospec t was considere d in APA 200 6 to have the highes t petroleu m potentia l. The high
potential of this prospec t relied on a Ty Fm stratigraphi c tra p on the wester n side of the Utsira high.
However, the prospect was tested by well 25/8-16S and foun d to be dry. Post well analysi s suggests
that the most likely reason for failur e is the presenc e of san d injectite s tha t connec t the Ty Fm with
thin permeable layers in the overlyin g Heimda l Fm. The tra p risk associate d with remainin g
prospectivity in the Ty Fm in the part s of PL412 wher e dista l thin stringer s of the Heimda l Fm
overlies the Ty Fm is therefor e extremel y high. Ther e is also a high risk tha t any hydrocarbon s tha t
may have been charged into the Ty Fm leaked to the Heimda l Fm befor e reachin g a potentia l tra p in
the Ty Fm. The Ty Fm pinch-out tra p play mode l has therefor e not been furthe r explore d.

Paleocen e gravit y flows of the Heimda l Fm ha s earlie r been tested by well 25/8-9 (199 5) which foun d
thin and laterally discon tinuou s oil-bearin g reservoir s in a small 4-way dip closur e nea r the top of the
Heimdal Fm. The presence of hydrocarbon s in 4-way dip closur e with poo r reservoi r qualit y was also
demonstrated by well 25/8 -16S. No economi c potentia l is expecte d in the Heimda l Fm in PL412 due
to poor reservoir quality .

A sub-economi c hydrocarbo n accumulatio n in the Hugi n Fm was discovere d by well 25/6-1 in 199 6.
The 25/6-1 discovery could have provide d attractiv e volume s if mor e discoverie s were mad e close by.
However, well 25/9-3 dril led the Hugi n reservoi r in the near by Tast a Prospec t withou t encounterin g
an y hydrocarbon s.

The wells tha t drilled the Eiganes and Tats a prospect s did not test the entir e potentia l of these two
traps; The Tasta well was not drilled in the most cresta l positio n of the structur e and some updi p
potential is therefore still presen t. Likewise, a possibl e separat e stratigraphi c closur e withi n the
Eiganes Prospect remains unteste d. The remainin g potentia l in these two prospect s is associate d with
very high risk due to the negativ e well result s. Ther e is also some high-risk unteste d potentia l in the
Statfjord Fm. However, an economi c viable developmen t scenari o for the remainin g opportunitie s in
the license area (cf. Tabl e 4.1 and Fig. 4.2) has not been foun d.

The license was relinquishe d becaus e the technica l evaluation s afte r the initia l perio d indicate d tha t
the hydrocarbon potential in the license area was sub economi c and/or associate d with unacceptabl e
risk. The Operator and licensees were therefor e aligned on not submittin g a 'BOV' , and consequentl y
the license became inacti ve from the 17t h of Februar y 201 1 accordin g to the Join t Operationa l
Agreemen t .
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