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« Take advantage of the Window of Business
opportunity

- Extend life time offshore infrastructure:
» Get Non-Producing fields including
stranded fields on stream
+ Develop appraised & un-appraised blocks

- Explore:
+ Prospects in proven play: infill relative low
risk, low reward

+ Expand proven play areas: e.g. Rotliegend
feather edge, Carboniferous play higher
risk higher reward

- Evaluate non-proven play: e.g. high risk,
high reward Dinantian play or Upper
Jurassic Strat. trap

Prospex 2010 London, 16 dec 2010  "MMN@®




Dinantian play

Pre-Carboniferous Basement

\‘ TIulnaisiancarbonates /

High (NL), Block (UK)

Kombrink 2008

Fig. 4. Seismic and geological

cross-section  through the
Uithuizermeeden-2 well, which
reached TD at 5423m AHRT in

Devonian mudstone. Dinantian

carbonates were water-bearing.

Herber & de Jager 2010 |-
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Exploration and production activity 2008-2010

2008 2009 2010 (to date)

Exploration wells 9 9 7

Appraisal wells 2, 6 2

Production wells 14 37 15

Seismic acquisition 2D (km) 838 1849 ?

Seismic acquisition 3D (km?2) 1893 - ?

Fields on stream 8 21 ?

Granted exploration licenses 15 10 8

Returned exploration licenses 1 11 4

Granted production licenses (incl. |2 5 4

extensions)

Prospex 2010 London, 16 dec 2010 L?‘



Future predictions: riding the wave

Forecasts and actual small fields production (Groningen equivalent gas)
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Reserves in the Netherlands

Gas resources in the Netherlands as at 1 January 2010 in billions of Sm3

Accumulations Developed Undeveloped Total
UGS*
Groningen 1036 - 0 1036
90
a5 Others Territory 139 19 12 170
Continental Shelf 141 44 184

1316 55 1390

Volume (billion m® Geq)

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2026 2028 2030 2032 2034

m Proportionally profiled production allowance Groningen accumulation (2008 - 2015)
B Expected supply Groningen accumulation based on production plan (from 2016 onwards

Expected supply from as yet undiscovered accumulations EXploratiO n potential

Expected supply from as yet undevelopped accumulations
W Expected supply from developped accumulations
# Historical production Groningen Field

# Historical production 'small fields' Stranded fieldS

Prospex 2010
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The Netherlands - Not in creaming mode yet
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Offshore Prospect portfolio

Prospect portfolio Continentaal plat POS&MSV class Offshore
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Onshore Prospect portfolio

Prospect portfolio POS&MSV class Onshore
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;E‘H%[ﬂ E%%EEZ Acquisition [;| Explo. Lic. HC Applied for
fﬂmri jr; ¢ Fugro-TGS, lng ofiset.  xxY) E:ELDLLnI:CHH(:C Applied for
" j &}' 7714}":“51";'1?'!:?;" an - Z::f?:: [ P::ld. Lic. HC
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- Conventional plays e
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Shallow gas field and prospectivity

1 % 5 & - F K0 3 1 K % 9. %0 B B K K
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Long offset NSE data, courtesy of Fugro and TGS

- shallow gas fields
[ brightspots
Fugro and TGS long offset data
3D Seismic
1977 - 1990
1981 - 1985
1996 - 2000

2001 - 2005
2006 - 2008

' e D new 3D Seismic acquisition
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Expanding mature plays

 Opportunities in a mature play
+ Even better imaging through new recording methods and state of the
art processing
- Better innovative dating and integrated correlation techniques
- Better geological models

Hollum Conglomerate Sand from the south

Fluvial fairway +
Aeolian reworking

Hellum seq.2

Hellum seq.1

~ Hospital Ground Formation

Mijnlieff & Pezatti 2009

Prospex 2010 London, 16 dec 2010 T|-.




Play expansion
- The Rotliegend play

- Other: strat-trap sub-plays in the o e T e
: : 1 : a— i b T
Carboniferous and the Jurassic =l
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e
b
| N
Prospex 2010 London, 16 dec 2010 1!..



Legend
E Seismic Acquisition

Fugro-TGS, long offset
NSR data

I Gas field
B oil field

Under-explored area

 New data
 FFF & models

Source rocks inventory

Southern North Sea ¥ The four Age of units Area Type TOC ToC Maturity Initial SR Present-day
\ ‘o) study areas median | max potential SR potential
German sector [%] [%] [%Rr]
defined at the
| _Aread [T Y 05 29 15-30 fair low
\ start of the . :
," \\ 5 Devonian Area 2 1=+ {1y 0.2 58 0.7-15 fair fair to low
ey \ pI'O_]ECt. Area 3 & 4 Ty 0.7 T 0 -5.0 Tow 10 1an 7 oW
Arsa i [T AN 08 15.9 0g_20 faic fairto low
Dinantian Area 2 -+ 1.2 68.2 0.5-20 fair
TATEa 3 & & Ty 2.7 B.7 ZTU0 -5.0 oW 10 Yam 7 oW

Area 1 I+ 11 25 121 1.0-1.2 (NW) | good to fair

Summary

1202 (SEY
table of the Area 2 111+ Iy 3.2 6.0 0.5-2.0
evaluation of &2 1} 30 T.2 70 -5.0 ~eXcell
: Area 1 =+ 1.1 45(215) | 0.5-15(NW) | fair fair
the pOtentlal o B 1 W a Wi~ =AY faoir |iar
source rocks Area 2 1+ (I 22 72.1 05-26 fair fair

PetroPlay 2007? (SR). Areassd | M= T3 77T T5-4.5 _ Tow
Westphalian in the Step Graben and Central Graben
A,
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Reservoirs & seal

Formation @ top Pre-Permian  Lithostratigraphic interpretation of released wells

Boarlo Fm (] Farma Group
Banjaard Grp ] Carboniferous Limestone Group

Botney Mar . Carboniferous undif.

Slher e ﬁi“;:l‘é.' g:m?unl:\aunws. or Klaverbank Fm)
Do Lutts Fm L ] Baarlo Fm

Epen Fm ® Kiaverbank Fm

Fame Grp [ ] Botnay Mbr

Hospital Ground Fm ) Maurits Fm

Klaverbank Fm ] Ruurla Fm

Maurits Fm o Maurils Frm

Milstone Grit Fm Q Egmﬁl‘agiﬂmgﬁ&ﬂfﬂ'ﬂ? Tubbergen,
Neeroeteren Fm [ ] Epen Fm

Ol Red Grp L Millstone Grit

RO G, ° ?ﬁeﬁgmk Lutten & Strijen Frm)
Step Graben Fm @ Ot Red Group

Tubbergen Fm

Zesland Fm stk B

Ordovicican paess= Lhneament

fault

o | Q ’C‘)E?j::Eﬂ o
Top Pre-Permian distribution map (potential reservoirs) Zechstein thickness map (seal)
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Unconventionals, lot of debate and uncertainties
Invento ry StUdleS J;’/ \ Top Carboniferous

“ Depth range

/ N som [

J/ \\\ Om- -500m l:l

Sh | COa|bed Methane -500m- -1000m [

ale gaS ™ -1000m- -1500m I

i | | -1500m- -2000m [

Potential areas for Shale Gas /‘ >-2000m

/ 3 Absent i

,-’f \‘\\ Selected areas [___|

High Potential [ ’ \\\
Medium Potential \. e,
Unknown Potential [
No Potential [l

\\ i
\ \ = ”T

e ' :;7

e e o
i
o -
/ é/; - 1/

- TNO, 2010 TNO, 2010

A
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Unconventionals: Volume, GIIP vs reserves

Volume guesstimates

4]
o
&
o
&
4]
N
gFigures. of de Jager & Herber
1 \
\
\

)
O

~ igures o

Q‘l’f Fi f

a ~1500 bcm / ~1900 bcm ~4*106bcm EBN 2009

From In Place to recoverable volumes.

Development
options and
restrictions

Herber & de Jager 2010

100 km

A
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Data in the Netherlands

Legend

086 wells
. Gasfield
I oil field
I:I 3D-seismic
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Seismic aquisition
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Availability of data & information through: NLOG.nl

- Welcome to the NL Oil and Gas Portal - Windows Internet Explorer

~ |l heep:ghvms. nlog.rilfenihome MLOGPortal, html

€]

Fle Edt View Favortes Tools Help

L JBl welcome to the ML Ol and Gas Portal

v [*2|| %

>
= > |k Page - G Tools -

= O - ~
L | =
Ll | =
™ LJ O 1>
NL Olie-en - 0 = 3 =
Gasportaal " 0
Welcome to the NL OQil and Gas Portal
This site provides information about oil and gas exploration and production in the Recent changes
Netherlands and the Dutch sector of the North Sea continental shelf.
We keep this site continually up-to-date. Click here for an overview of recent changes.
It aims to help users access information furnished by the Dutch government in an
easy, comprehensible fashion.
This site was produced at the request of the Dutch Ministry of Economic Affairs, Other topics
Agriculture and Innovation and is being managed by TNO, Geological Survey of the
Netherlands. Salt production
Underground gas storage
Geothermal Energy
Geological storage of CO2
News
30-09-2010 | Agreement for the benefit of exploration and development of oil and gas reserves and the storage of substances on the
Dutch Continental Shelf (in Dutch only)
30-09-2010 | Don't forget the information in Omagevingsloket online that the Minister of Economic Affairs is the competent authority.
Read more... (only available in Dutch).
08-09-2010 | Regeling investeringsafirek marginale gasvoorkomens Nederlands continentaal plat into force as from 16 September
2010
01-08-2010 | As from 1 October 2010 the Environmental Licensing Bill (Wabo) will come into force. This Bill will both affect the oil
and gas licence application and the licence application for gecthermal energy.
27-07-2010 | Rotliegend model and dataset available. A regional 3D-model of the distribution of sand and clay in the Rotliegend is
available in Petrel-format. The dataset contains approximately 300 wells that have penetrated the Rotliegend including well log data.
For more information ...
Now available: Natural resources and geothermal energy in the Metherlands - Annual review 2009
-

€ Internet H100%

Prospex 2010
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Mining Climate initiatives

- Small fields policy (long standing successful strategy)
- Guaranteed off-take (GasTerra)
- Guaranteed transport (Gas-Transport-Services)
* 40% Participation of EBN in exploration and production

* “Fallow declaration” of inactive parts of production licences

« Marginal fields initiative

A
Prospex 2010 London, 16 dec 2010 T|-.



Marginal fields initiative

Depth
2

i

—18

—1B

Parameter definitions: |

1)  Volume: Technically recoverable
volume according to envisaged
development plan (relates to GIIP
connected to wells).

2) Initial productivity of a vertical
unstimulated well against envisaged
pipeline pressure.

3) Distance: Closest point to which can be
hooked on with respect to ullage,
capacity, gas composition.

Threshold plane

)
=
=
-

o

=]
o

@)

| =
o

Definition of threshold plane:
Q threshhold = 1.2 . Volume -0.66 . Distance 0,15

f?ce . 10

i 2 e

Volume
Visualisation of the threshold

plane defined by the formulas
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Increasingly more complex playing field

» |Interference of sub-surface activities

- Exploration and production of %%f / oA N
. vV — 5 S s XV
gas and oll S 2 \\g [
VAL L VRN v
- geothermy - N
- Storage of: WARASH A+ QN
* natural gas, N,, CO,, H,, 5?5% o £ Y
: L cg 7 3% w
compresssed air B , 7
A —— At < ’ iz
© WaSte %7 — - R ) v
- Surface activities: = e ’
- Nature reserve ==k a7 R
. s PR ¢
* Shipping lanes 2 =4 N1
: =i 2 NN
» Windparks — 0% .
- Urban areas == A i
- Consequences of activities i '
* Induced seismic SR . .
- Subsidence Pt B
» Public perception i;ggély“i‘ i1 45T
A
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Synergy between users

- Shared knowledge and experience
» Geology
« Techniques
* Development

- Gas to wire < windparks
- Alternative evacuation strategy

« Exploration geothermy < exploration oil & gas
* Improved pre-drill economics through “risk reduction”
- Relief of abandonment costs

A
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Conclusion

- Still scope in the Netherlands
- 1) conventional gas
 2) unconventional gas

- Data position in the Netherlands is unique

» “Mining Climate” progressively improves to meet standards for a
new phase in exploration and production.

« Exploration & Production of gas needs new strategy in a complex
3-t0-4D spatial planning

A
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