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WHAT TO EXPECT THE NEXT 20 MINUTES

) Status report on Dutch reserve estimates
) Geological & Prospectivity studies
) Some leads

) Concluding remarks

) Booth 10: the Netherlands, EBN, MEA & TNO
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HISTORIC TRENDS

Reserves: 94 bcm Reserves: 55 bcm
Contingent res.: 24 bcm Contingent res.: 20 bcm
Volume Trend Continental Shelf 9 explo. wells Vol Trend Temvitcey 8 explo. wells
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PAST & FUTURE PRODUCTION TREND
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# Historical production 'small fields' B
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# Historical production Groningen Field ]
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Expected supply from Contingent Resources (PRMS) |
Expected supply from as yet undiscovered accumulations

65

= Production allowance Groningen accumulation 2015 —

60

55

Table 8. Domestic production of natural gas from small fields for the next 10 and 25 years, in billion
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m3Geq
Production 2015 to 2025 2015 to 2039
Small fields
Reserves 144 166
Contingent resources (dev. pending) 29 48
As yet undiscovered 48 166
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Delay after discovery (vear)
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STRANDED FIELDS PORTFOLIO

» Stranded fields in portfolio @ 2010 => some 40 fields
> Some recent successful stranded fields developments:
» K4-Z, discovery 1974, developed in 2013 with help of the marginal field incentive
> K15-FH, discovery 1992, currently under development
> LO04-D, discovery 1981, currently in production with help of the marginal field incentive
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> QO7-FA, discovery 1973, recently successfully appraised.
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PROSPECTS IN DUTCH PROVEN PLAYS

Age Hydrocarbons Main
Ma Era Period Epoch enshore  offshore  T@SEIVOIT UNIts Source rocks
Quaternary ANG)
Neogene
Tertiary
Pal
eogene °
° L] 1 -
lieland Sandstone Kimmeridge
143 ® Coevorden
@ Luwer&upparGrabant o Delfland
Central Graben

208

251

. Posidonia

® Aalburg
® Sleen

@ Main Buntsandstein ‘—

© /" © Z3 Carbonate '
L] #Fl% 22 Carbonate

‘— ® Zechstein

. w . Upper Rotliegend
296
Stephanian
5 © Tubbergen Sandstone
Westphal
fesiphalian . Westphalian
Namurian ® Namurian
Dinantian Visean
363 coals
AT Anhydrite Clay-claystone © Gas
77 Rocksalt [0 sang-sandstone @ oil
=7 Limestone "= Coal seams @ Gas andfor oil
T+ Dolomite | 4 | Kerogenous shale
L~ | Mad V] Voleanic rocks De Jager & Geluk, 2007
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Prospect portfolio Onshore

TNO 7
EXPLORATION POTENTIAL IN PROVEN PLAYS

Prospect portfolio Offshore
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) Generally 0 to 3 exploration wells per block IS

/
/
) Wells are generally invalid tests or the “new” plays under study. [

) Outside the main proven play outlines: [ %
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UNDER-EXPLORED DUTCH NORTHERN OFFSHORE

XA’
~

) No reservoir \

“ept

) Way north of southern provenance Rotliegend feather edge
> Very low net reservoir in Carboniferous

) Lack of sufficient charge W1
) Presumed lack of mature source rock: not present not mature or // i '
over mature T/

> No reservoir < source connection because of thick sealing
packages in between
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TNO 7
SUBSURFACE DATA AND E&P INVESTMENT CLIMATE

) Subsurface data free of charge trough » » \W\V/\V. nloqg.nl

) Well data
) Seismic data
) Oil & gas field data
) Etc.

) Regional subsurface maps & thematic datasets

) Geological studies

) Bibliography of Dutch geology

) Stable, reliable & encouraging investment climate:

Small fields policy; guaranteed off take of gas from small fields
) Marginal fields tax allowance

) State participation in exploration and production

) Fallow acreage

~
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http://www.nlog.nl/

) Structural development

) Assessment of accommodation space
) Basin fill architecture

) Burial history

) Define plays
) Reservoir

) Seal
) Source

) See presentation of 2013 for some incipient hypotheses
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NORTHERN OFFSHORE G&G STUDIES

> Ambition: unravel and understand all petroleum geological elements:
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)
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) G&G and “lead” studies performed:

) See poster presentations in booth 10
) and the digital booth on www.nlog.nl

Shallow gas

Chalk

Upper Jurassic — Lower Cretaceous
Triassic

Carboniferous

Structural Development

Source rock
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% Variance 200 ms below Base Permian Unconformity
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Go North, a fresh look atthe Palaeozoic structural framework and hydrocarbon charge in the Dutch northern offshore
Marten ter Borgh*, Bastiaan Jaarsma and Eveline Rosendaal EBN, the Netherlands. * Corresponding author, marten.borgh-ter@ebn.nl
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STRUCTURAL FRAMEWORK & DEVELOPMENT

(Permian) Triassic — Jurassic,

Devonian—Carboniferous,
-normal faults
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LOWER CARBONIFEROUS BASIN FILL ACHITECTURE

S

Underfilled basin Overfilled basin Sedi tinfl N
ediment influx
A \ <

/ i/
Visean Carbonates Play Lower Carbomfemus Shale Play Lower Carbomferous Clastics Play

Mid North Sea clastics Source Rock
2| Epen — Millstone Grit - Klaverbank Fm (Namurian — Westphalian A) oy o2
=5=  Carbonaceous Shale
Fell Fm and equivalents (Visean) _—"" Migration path

) £9°52"] Pre-Devonian basement : Cementstone Fm and equivalents (Tournaisian — Visean) ® Reservoir
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TRIASSIC PROSPECTIVITY

) Southern provenance

) Northern provenance LI
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) Basin wide accommodation space -
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Northern sediment provenance
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Southern provenance
(thin RBMVL, low N/G)
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Southern provenance
(‘classic’ RBMVL, low N/G)
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SOURCE ROCKS IN THE DUTCH N-OFFSHORE
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PLAYS IN THE DUTCH NORTHERN OFFSHORE

) Plays, reservaoirs:
) Tertiary,
Chalk,
Jurassic,
Triassic,
Zechstein,
Rotliegend,
Upper Carboniferous,
Lower Carboniferous

A . A . . .

B s e

/ Buntsandstein Truncation

Lower Carboniferous: Base : -
Lower Permian unconformity traps (with roll-over? example

Carboniferous closure (see carboniferous in seismic and Triassic poster)
fault-dip closures )
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A CARBONIFEROUS LEAD
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Lead Kilimanjaro .
Reservoir Namurian & Visean clastics B
Seal Silverpit shales & Zechstein salt 0 8
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EXPLORATION POTENTIAL OF THE DUTCH N-OFFSHORE

) Preliminary inventory:
) Chalk: >55 untested closures, sizes varying between 10 and 300 MMbbls
Triassic: > 50 closures, 29 leads, 80 bcm unrisked
Zechstein: 7 leads
Rotliegend Cygnus equivalents: not evaluated
Carboniferous: 20 leads/structures, 75 bcm unrisked

)
)
)
)
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Shallow gas: seismic anomalies Chalk closures Buntsandstein closures Zechstein carbonate build-ups Carboniferous closures at BPU level
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CONCLUDING REMARKS

) G & G studies provide a better understanding of the Dutch Northern Offshore

) There are well defined plays with respect to source, reservoir and seal combinations
) Wells drilled in this area are often invalid tests for the plays discussed

) Within this area numerous leads have been identified to mature

) Posters and presentation available in the digital booth on www.nlog.n!

) Further information through EBN or TNO

) Some of the study results may be presented at:
. Mesozoic Resource Potential
Palaeozoic Plays of Northwest Europe in the Southern Permian Basin

. 7-9 September 2016
Date: 26 - 27 May 2016 Add'  Burlington House, Piccadilly, London

Event type: Conference

Qrganised by: Petroleum Group
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