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Unconventicnal i HEe ESPIN HUNGaR/ = hEEasons

Limited running room to discover ,significant
conventional resources, but increasing
pressure for HC supplying stability (war,
economical crisis, instable geopolitical
situation) = intensify domestic E&P = focus
on unconventionals.

n

> 300 HC field and > 2.9 billion barrel oil
equivalent (bboe) reserve to date

>2.4 bboe is produced, cca. 2/3 gas, 1/3 liquid HC
dominantly from conventional reservoirs

Most significant discoveries were happened at
70’s!

Domestic production is slightly increasing (oil I,
gas ) but today cca. 75-80% of HC is imported
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Hungary — ,,Adaptation of US analogies”

Banyatelkek — Mining plots

- Konvencionalis — Conventional
- Nem konvencionalis - Unconventional

Zala-medence,

Szlovénia:

miocén korti homokké
Magyarorszag: "
badeni glaukonitos homokk&
Zala-basin:

Slovenia: Miocene sst.

Hungary: Badenien glauconitic sst.

Exploration map of unconventional hydrocarbon resources in Hungary (modified after KOVACS Zs. et al. 2018 )

Jaszsagi-medence EK-i rész:
miocen szinrift Gledékek

NE part of the Jaszsdg basin:
Miocene synrift sediments

Derecskei-arok:
kdzépsé-miocén
tufas homokké
Derecske Trough:
Mid-Miocene tuffy
sandstone

Békési-medence:

badeni homokkaévek,
Szolnoki Homokké F.
Bekés-basin: Badenien sst.
Szolnok Sandstone. F.

Battonya-Pusztaféldvar
Totkomlosi Mészmarga T.
Totkomlos Calcareous Marl M.

Makoi-arok:
= Szolnoki Homokké F., 0 50 100 km
Kiskunhalasi-arok: Endrédi Marga F. ——d
als6-koz. miocén hké. Maké-trough:

Kiskunhalas basin: =
O — Szolnok Sst. F, Endréd M. F.

v Extensive exploration
efforts from 00’s

v' Economically limited
success so far - Beru, MOL
& Zala basin, Slovenia

v TDE/Aspect - MVM
CEEnergy 2021: joint
venture for Békés basin -
Corvinus project

2009.
s * Nyék-1, Nyék-2
3D seismic acquisition discovery wells




0100 Cl DU C U
A ,5 HHE Nyek-2 drilled the top 70m of
'
. overpressured Nypu sands below
.4 the regional seal. Well was frac'd
and stabilized at 1 MMCFPD & 151
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Deposited in Rifted

Gyula-1B drilled highly gas
charged Pannonian sands.
Found an over-pressure

plume above a potential PGA.

= = ‘_‘."- S
- ~Conventional
-« _Pannonian Basin

Top of

1.70 sg mwt
Pressure

Exxon Gyula-1 drilled an over-pressured gas

charged Lower Pannonian sand. The well was

frac’'d and completed flowing 0.05 MMCFPD
with 181 BWPD.

—; Exxon Gyula-

ExXxon well onls.l rea;:/\:: the
disequilibrium
pressured halo (gassy: wet
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~anomalous”

seismic reflectors
-6A as proper

calibration point

processing
campaigns
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Suggested wells

- Nyékpuszta HC discovery

Corvinus — geological model 2022

Partly interpreted seismic section across apex of structural maximum
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Corvinus — current geological model

Idealized geological section acroos the structural apex of Nyékpuszta HC field Bad-S reservoir - full stack amplitude attribute map
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:l ,Proved”* HC saturated
reservoirs
Possible HC saturated

I:] reservoirs

F —7 Truncation
13* projected |— Onlep

' The polygon is only for
visualization purpose!

-12.000

> Full 3D coverage, 2+3 wells
»>>500 m* ric[\ gas saturated total thi_ckness, HPHT * Based on mudlogs, petrophysical
»Structurally inverted, further downdip potential evaluation, well tests and production
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: : cemie * Nyék-6A drilling
and stimulation
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viEE 2021,

EIMN == + Corvinus

% _,— ] ’ 2009. Energy Kft. ,
RRNEEY = ) ) , 2008.  E— * Nyék-1, Nyék-2 ) 8
BEE Petrophysical evaluation — Nyék-8, -13, -6 [l 3D seismicacquisition discovery wells Project milestones



Challenges of infermation gathering

Mudlogging + Wireline

Oil based (NADF) barite weighted
mud (>2 kg/dm?3)

Wireline + Mudlogging

Ultra-HPHT
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5,000 10,000 15,000 20,000 25,000 30,000 35,000
Static reservoir pressure, psi

O Limitied tool availability - HPHT
O Limited tool selection - not developed
(NMR, FMI, etc)

Cuttings Iike ; 9
(after Ford Fairlane ©)
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Mitigation of mudlogging problems

Lithology, organic

geochemistry and Sampling of mudgas - Isotube

petrophysics

o Conventional coring -
expensive but a must

o Microcore bit - Beru

Conventional coring

G13C ethane (%o)

©Samples (ethane vs. propane Kerogen Type Il | 75
4 Sa

Organic geochemistry

and technological

evaluation

o Usage of Isotube gas
samples

o Not for composition,
but for 513C
measurements - under

Microcore bit

513C methane propane (%)

testing ‘
- Maturation, biogenic- Calibra;ion points:
- gas an
thermogenic condensate
components samples from test

« Commingled / production

production - ratios
- Etc.

This is not palinka! 14
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istmaill Challenges of wireline logging
ScE 3,8

. ) - 000050| pHIE | 29%
| Above the mentioned pT and mud BN B oo S
f related issues 818
g wwwwamn © Recurring borehole stability Mismatch L
_ — problems = significant OH data Btk -
=== pEiii : . . mudlogging B
: rvelegelie loss = information value of and -
il computed replacement CH logs is limited ﬁ?l‘?gllgougsd Sia
3 lithology - o Improper wireline tool set for tuff

i state of art lithological and

saturation evaluation <
volcanoclastic sediments!
o Conventional log set is
measurable < unconventional Lack of
Lack of condition! openhole

saturation Mitigation? data
data
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Post operation analysis

Well | - Section ~ |Reason ~ |Result ~
Information/data loss from the bottom part of the
section

00}t~

Nyek-6A 17 1/2" OH |Improper borehole condition

'\"'I'W"M’*’""l"yﬂrrw(

. Openhole information/data loss from the main Bad-
Nyek-6A 81/2"OH Improper borehole condition .
S target. Extra cost to acquire cased hole logs.

Nyek-8 12 1/4" OH |Improper borehole condition Additional run, extra cost for wireline and rig time.

Improper borehole condition.

Despite a whipstock was near the Additional runs, unsuccessful. Almost the complete
obstruction it does not look to cause openhole information/data lost in the 8 1/2" section.
the problem, as well as the Extra cost to acquire cased hole logs. Effect on furter
inclination of the hole remained low development of borehole/project.

and no sudden changes in that.

Nyek-8 81/2"OH
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Spectroscopy
' = Neutron Density
~ Neutron
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Mitigation of logging problems

Solution for borehole problematics (stability)

v Use LWD technique instead of Wireline
avoiding sticking - LWD was used in Nyék-
13 as washdown run after drilling

v Could use conventional tools — cooling
with circulation ($$%$)

Solution for tool selection

v LWD contained elemental capture
spectroscopy = mineral composition and
lithology

Results

v No borehole condition issue

v Additional state of art tool for lithology -
heavy mud is still an issue

Future

0 LWD usage during drilling?

d More specific tools for formation evaluation
(FMI in OBM, NMR, etc)
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Conclusions

Nyékpuszta HC field is unconventional not just from
reservoir but other physical-chemical conditions point
o] MVATAM

Despite development of geological and reservoir
models harsh exploration environment still holds
strong limitations on information gathering and quality
Mitigation of these limitations requires a continuous
~out of the box” thinking to maximize information
volume and value

It's believed that further drilling and development
campaigns could be more smooth, valuable and cost
effective with presented / forecasted solutions

14



Thank you for your kind attention!
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