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REPP ;F'i‘_ Principle Steps in bUiIding 'w
the 3D Model

Revised well logs and seismic data
Reservoir, seal, and faults
Preparation of data for Dynamic Modeling
- Well tests and pressure data
- Production history from individual wells
4. Data for Risk Analysis
- Well completion after abandonment
- Perforations, casings and cement plugs
5. Proposal of injection and monitoring wells
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(5%, Litofacies analysis of well logs 'y
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G Partial layers of the Lab reservoir gane’

W BR78

NE
= -
e
N 7
v
'|
~ Fault 1




REFP@ Integration of seismics “Serway
, grants
and well log data
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REFP@ Mapping the surfaces and faults «~
" in time and depth domains

grants

Fault 3
Fault 2

Fault 2

Fault 1

s Fault 4



REPP

Pre Stack Time Migration - NoRAP
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Seismic attribute analysis

Instantaneous Amplitude
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3D Model in Petrel >
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3D Model of LBr-1 viewed from
Colors show lithologies

Elewvation depth [m]
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3D Model of LBr-1 "“‘/

Partial layers of the Lab reservoir with permeability
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of the Lab horizon

'h,"

Application of seismic attribute
analysis made it possible to
visualize more details in the
architecture of the storage complex.

The average absolute amplitude
shows the residual hydrocarbon
saturation of the reservoir

= probable initial extent of the oil
and gas field.
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*¥. Analyza seismickych atributu norway

Povrch labského obzorus atributem
prumérna absolutni amplituda

3D pohled na povrch labského obzoru s atributem
primérna absolutni amplituda




REFP@ Net-to-Gross maps in the four partial e
horizons of the Lab reservoir

Nett-to-Gross
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Porosity
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%9, Tops (SSL) of the partial reservoir ??;rmgy
layers with Gas Cap — Oil zone — Aquifer

Possible spill point
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* and the archival reserves estimation
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Oil and Gas reserves estimated using the new 3D model

OlL in place GAS in place | Recoverable OIL | Recoverable GAS
thous. sm? mil. sm> thous. sm? mil. sm>
290 97 73 77.6

Oil and Gas reserves based on archival report (Sele 1960)

OIL in place GAS in place | Recoverable OIL | Recoverable GAS
thous. sm? mil. sm? thous. sm? mil. sm3
305 84 61.1 75.4

Cumulatlve production of Oil and Gas
Ty Archival report (Kana 1998)

Cumulative OIL

Cumulative GAS

thous. sm®

mil. sm3

61.9

68.7
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REPP@ Add on properties R oy
Pressure and Temperature

Formation pressure evolution throughout

the prOdUCtlon hIStOI'y In LBr'1 Steady State Temperature
o ( C) with measured depth
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saline and freshwater zones

Total salinity [mg.I"!]
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Data for Dynamic modeling
and History Matching
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e e Production, pressure ) oy
and test data - individual wells
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Average Gas o o
Daily | Numberof BR64 Average Daily Production per Month - Gas
Well Date |Production per| Production 100.0
Month Days
B _
[thous. m’] 500 LI

BR64 1-Apr-1966 93182.2 23
BR64 1-May-1966
BR64 1-Jun-1966 80.0
BR64 1-Jul-1966
BR64 1-Aug-1966
BR64 1-Sep-1966 700
BR64 1-Oct-1966
BR64 1-Nov-1966
BR64 1-Dec-1966 @ 60.0
BR64 1-Jan-1967 £
BR64 1-Feb-1967 7 M
BR64 1-Mar-1967 3 %07
BR64 1-Apr-1967 9875.0 4 £ mn
BR64 1-May-1967 5171.0 31| &
BR64 1-Jun-1967 621.4 8 @ 00T e
BR64 1-Jul-1967 458.3 2] O
BR64 1-Aug-1967 200 — Ll
BR64 1-Sep-1967
BR64 1-Oct-1967
BR64 1-Nov-1967 200 | 1 I O I O O
BR64 1-Dec-1967
BR64 1-Jan-1968
BR64 1-Feb-1968 30994.4 18 100 1 (N N N O B
BR64 1-Mar-1968 53625.8 31
BR64 1-Apr-1968 46185.7 28
BR64 1-May-1968 44233.3 24 ,
BR64 1-Jun-1968 38546.2 26
BR64 1-Jul-1968 36480.6 31
BR64 1-Aug-1968 32367.7 31
BR64 1-Sep-1968 32976.7 30
BR64 1-Oct-1968 27193.5 31
BR64 1-Nov-1968 27006.7 30
BR64 1-Dec-1968 25306.5 31
BR64 1-Jan-1969 18800.0 31
BR64 1-Feb-1969 19371.4 21




Gas - Cummulative

Production data — Br-64 GAS
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Gas [mil. m3]
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BR64 Gas - Cumulative Production

1-Apr-1966 )

1-May-1966 )

1-Jun-1966

1-Jul-1966 )

1-Aug-1966

1-Sep-1966 ]

1-0ct-1966 )

1-Nov-1966 )

1-Dec-1966 )

11an-1967 )

1-Feb-1967 )

1-Mar-1967 )

1-Apr-1967 )

1-May-1967 :

1-Jun-1967 )

1-Juk1967 )

1-Aug-1967 )

1-Sep-1967 )

1-0ct-1967 )

1-Nov-1967 :
1-Dec-1967 )

1-Jan-1968 )

1-Feb-1968

1-Mar-1968 | ]

1-Apr-1968
1-Jun-1968

1-May-1968

1-Jul-1968

1-Aug-1968

1-Sep-1968

1-Oct-1968

1-Nov-1968

1-Dec-1968

1-Jan-1969

1-Feb-1969

Well Date Production
[m3]
BR64 1-Apr-1966 2143191
BR64 1-May-1966 2143191
BR64 1-Jun-1966 2143191
BR64 1-Jul-1966 2143191
BR64 1-Aug-1966 2143191
BR64 1-Sep-1966 2143191
BR64 1-Oct-1966 2143191
BR64 1-Nov-1966 2143191
BR64 1-Dec-1966 2143191
BR64 1-Jan-1967 2143191
BR64 1-Feb-1967 2143191
BR64 1-Mar-1967 2143191
BR64 1-Apr-1967 2182691
BR64 1-May-1967 2342991
BR64 1-Jun-1967 2360391
BR64 1-Jul-1967 2365891
BR64 1-Aug-1967 2365891
BR64 1-Sep-1967 2365891
BR64 1-Oct-1967 2365891
BR64 1-Nov-1967 2365891
BR64 1-Dec-1967 2365891
BR64 1-Jan-1968 2365891
BR64 1-Feb-1968 2923791
BR64 1-Mar-1968 4586191
BR64 1-Apr-1968 5879391
BR64 1-May-1968 6940991
BR64 1-Jun-1968 7943191
BR64 1-Jul-1968 9074091
BR64 1-Aug-1968 10077491
BR64 1-Sep-1968 11066791
BR64 1-Oct-1968 11909791
BR64 1-Nov-1968 12719991
BR64 1-Dec-1968 13504491
BR64 1-Jan-1969 14087291
BR64 1-Feb-1969 14494091




Well Head
well Date Pressure [PC -
casing pressure |
[atm]
BRG4A 1-Apr-1966 91.23
BRG64 1-May-1966
BRG64 1-Jun-1966
BRG64 1-Jul-1966
BRG4 1-Aug-1966
BRG4 1-Sep-1966
BRG4 1-Oct-1966
BRG4A 1-Nov-1966
BRG4A 1-Dec-1966
BRE4 1-Jan-1967
BRG64 1-Feb-1967
BRG64 1-Mar-1967
BRG4 1-Apr-1967
BRG4 1-May-1967
BRG4 1-Jun-1967
BRG4A 1-Jul-1967
BRG4A 1-Aug-1967
BRE4 1-Sep-1967
BRG64 1-Oct-1967
BRG64 1-Now-1967
BR64 1-Dec-1967
BRG4 1-Jan-1968
BRG4 1-Feb-1968
BRG4 1-Mar-1968
BRG4A 1-Apr-1968
BRG4A 1-May-1968 57.89
BRE4 1-Jun-1968 48.08
BRG64 1-Jul-1968 45.14
BRG64 1-Aug-1968 40.24
BRG4 1-Sep-1968 36.31
BRG4 1-Oct-1968 33.37
BRG4 1-Nowv-1968 31.41
BRG4A 1-Dec-1968
BRG4A 1-Jan-1969
BRE4 1-Feb-1969

Pressure - individual well
data with time

Perforation depth 1066-1070 m, 11 Nov 1957
Casing pressure 110 atm, Tubing pressure 120 atm
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Gas [thous m?], Oil and Water [m?]

Rgpp@ Average daily production per ooy
month - well Br-89
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Perforation 1084-1087.5 m, pumping
Production of gas is not registered
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REFP@ Proposal for injection and ~
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BR75 \ Well BR74
A ‘Well BR68 Measured
sp Resistivity
\ Measured o Depth
\ sp P Resistivity | 0_%
".‘:.I 1060
*BR85 I. 1080
JBR76 \ e
"
.BR73 BR34\ 5.4 : o
\ 080 ; r -
«BR72 '| _ — . =
- - 2 S
.B.Eﬂ ‘=‘ |'|| = 1080 3 g ] ’:‘
| = o 1110
8 | 2
I = B
BR77 [ 2 3
I 2 ,
BRE8E ] = 00 .
BR80 {
\
\
«BR79 LBRE4 \,l = 1110 -
BR69'® , « BR70 |  .BR8E Well BRaS
Measured
BR71 BR81 \ sp Resistivity
- . BR4Sg | Depth |
BRR2 | BR27 : :
| ™ ; 1060
,BR65 |‘ ‘
‘ /! Well BR89
- ! Measured
.BRTS (| - v o sp | Merented | pesisivity
. 2
Bﬁm.B&BB || ] g =
(] N 80 12,13 =2 —
sntRE I 2
o
3 % 506
BRB% | \ 1080 = = . l
c _g 1090 4 @
E s 3
BR55 ° =
BR90 & X 2 2
L \ 100 ﬁ oo - s
\ = 7
BR84 ] 1
. 3
,BR60 SK = 1110
: \
CZ .BrRo Abandoned well .5:7s; Re-abandoned well .2754 Blow-out well
BR67
L]

Navrh vtlacnych (injektaznich) vrtu Proposed injection wells



grants

REFPC Proposal for injection and «~
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monitoring at reservoir level

Well BR85
JBR75 \ sp | Measured | g, tivity
Well BR72 Depth
Measured ]
5P | Dg&h Resistivity : 10 3
— 1090 -
+BR85€ well BRES g 11e0 S :0.3
Measured . 5 )
sp Resistivity 2 =
BR76 s Depth | s : ! o 2
c -
BR73 E&ﬂ- % 3 IR
1 [= =
| Il 1 4 =
«BR72 € T £ 3=
=
< 7
BR74 2
JBR77 .-I.' ——— § —
JBRE8 | 5
BR80 | |
BR7S \ Well BRE6 = —
- .E.Eﬁ_é ‘._ sp Measured Resistivity .
! Depth well BRSS
1080 —
BR69'®  BRT0 | -BRE8 sp |Measured [ ivity
< Depth
BR71 BRS1
L] . ER“ i - 1
BR82 Il' BR27 o —
. E—
BRE5 |‘ P F—— 1a %
| oo - 5 w e — 2
.BR78 |" ) I = B z = K
I Wi = — =
\BR62 ] 3 s 3 o —
BRG6 BR8SE | I - e 12 : .
" BRso = ' g =
BR89 I N o —
| 2 5 =
BRE3 \ - 2 —
| —
||I |
.BR90 k’BRss ‘ —
B 40 H—
<z  —
BR84 1 —
- A - —
f ———n o —
BR60 ) SK =—: E—
- | i \
CZ .BrRe0 Abandoned well .3:75 Re-abandoned well .276¢ Blow-out well
BR67
-

Navrh monitorovacich vrtu Proposed monitoring wells
na urovni labského obzoru at the Lab reservoir level



aw@ Proposal for injection and Y oy
monitoring above the seal *"

Well BR64
#BRI5 Measured [ o
*BR85 Well BR62
M d gt
.BRTB 5P :ﬁ Resistivity
JBR73 \ B
«BR72 Basal Upper
BR74 Badenian Horizon =
JBRTT
JBR68
BR80 . : : —= —— Basal Upper
BRI pRes | f 3 R Badenian Horizon
ERG9'® - BR70 'BR&H ! : 1040 :
JBRT1 ‘BRB1QR 45 I !
BR82 BR27
,BR65 , g f ;._
BRT8 | ; 3 108 =
BRps BR62€———— rg—— —
BRE66 ° ——— e
. el ! 2 g .. Well test -
L W =1 " blow-out S
BRS3 ~ 5
. T Well test
.BR90 |-ERES S bl t
BRas \ © ow-ou
.BR84
.BR60 SK
\
CZ .Brv Abandoned well .sr75 Re-abandoned well .57 Blow-out well
BRE7

Proposed monitoring wells with perforation

Navrh monitorovacich vrti
in the Basal sand of the Upper Badenian

v bazalnim obzoru svrchniho badenu
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" u t ]
JBR75 €— shallow monitoring well
+BRE5E monitoring well in Lab Horizon
JBR76
JBR73 £R%4 «———— shallow monitoring well
«BR72 € monitoring well in Lab Horizon
BR74 € injection well
JBR77
BR68€ injection well L i i i
.BREO monitoring well in Basal Upper Badenian Horizon
with geophone
SR ‘Bﬂm‘t‘-\ shallow monitoring well
BR69 82 BRTO0 Sris€—shallow monitoring well
monitoring well in Lab Horizon
it : R gRese, injection well 9
R82 BR27

<< shallow monitoring well

’

= // monitoring well in Basal Upper Badenian Horizon
with geophone
oREG,BRES | ¢ shallow monitoring well geop

monitoring well in Lab Horizon

BRE5

BRE1 o injection well
BR8§ \
BROO |sBRSS
orea S monitoring well in Lab Horizon
,BR60 SK

\
CZ R0 Ahandoned well .55  Re-abandoned well .226¢¢ Blow-out well
BR67

Komplexni navrh vtlacnych, hlubokych Proposed system of injection and
a mélkych monitorovacich vrtu deep & shallow monitoring wells
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Shale Basa | Hydrocarbans | Sequence | Cars qually
raph

1. New stratigraphy & -5 =
2. 3D Reservoir & seal propertles
3. Database on gas pressure
& Production history from individual wells
for Dynamic Modeling
4. Well completion after abandonment in GIS .
for Risk Analysis =

JBRTY

BRT—

5. Proposal of injection and monitoring wells =
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Thank you for your attention
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