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Scenario modeler introduction

CEEP

HRE D 10 model  Synthetic sstup
well - T N
Exploration_1

The new scenario modelling tool was
designed to allow the rapid creation of
seismic synthetics. This can be used for
several workflows such as modelling
production scenarios, comparing wavelets
Three methods for creation of scenarios are
- Supported:

10 model | [Rock Physical Change] | = Synthetic setup

A Simple user defined layered models

Resld |t A Blocky log based models

ID: 59
Name: X1_VP_brine_highP_UR

A Full well log based synthetics =
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This tutorial uses the project 4D_Tutorial Leiden

A Using log sets to create and compare well log
synthetics

A Comparing production scenarios using blocky
models

A Making Rock Physics changes to blocks

A Creating Blocky models

Scenario
modelling
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Scenario modeler
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Sharp Reflections >>> Current Pr¢

This tutorial uses the

4D Tutorial_Leiden project. This
can be opened from Project ->
Open Project and then browsing to
the project folder and double
clicking the
config_PreStackPro.xml

This exercise predominantly uses
the new scenario modelling tool
which is found under Interpretation-
Processing -> Synthetic Scenario
Modelling
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Well log synthetics
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Well log synthetics T in situ Ol

Scenernio Modeller

\LIE"1 ¢ With the

bl E P e # 10 mace! | [FERERRAEICRGE] | Spwhclae i <IVPP VSRR Vo 5 BE 4D_Tutorial_Leiden
" - 5 Monitor 5 |E|l= i Ja e cas Nu data set§No data set§No data set Y T
Scenarios well Base Monitor .‘_:. E I:zaaanlvuooo I200(3| 0.0 1103 s ()AnglL e OAm:IL CEiE OAnq Lavers prOJeCt Open
E [a) ngnIvsman Inhq MojllAl Moni M e e y
2 | * [B2200.0{is00.00 |2 .00 {§l4000.0f 1103|X _*’\flf_‘l_n_gl_';, X _-‘\E'E_A_"_QLEEE _"\E'E_A_"_gl_e‘;
l Kl TS T K] T3 K '-—10 (0] 10}-10 Cll 1010 O 10|
T~ I E H E2H 3H BH HE We are going to create a

i full well log synthetic for
— | T the in situ oil filled case
Reference Well | Exploration 1~ |2 1| .

at the exploration well

Log Set | brine_initp BN

Vp Log |g| |
kg »‘ _NONE_ Domain Minimum Maximum Unit Interval Elements
a1 b ey voe 1. Open Synthetic

o —— i Scenario Modelling

T Drre—inftf

(%] ges_initp pase coor [ from Interpretation-
it Processing
2. Click the well
synthetic icon i
3. Selectthe
Exploration_1 well

4. Selectthe
Insitue_Oil_initP
logset
wtsle 0 m/s@l0 m/s@0 g/crf0 m/s.{l0 @ O
| e Dm{s 0 m/s@0 g/crfjo m/s. 40 @ 0

|’Cance\ || Bselect |
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Well log synthetics T In situ Ol

Scenanio Modeller

5 1. You should now
nae, . .
have a first scenario

|";|| %:‘ E| tt] ﬁ # 1D model ‘ =» Synthetic setup 3 <[RA]
{eTs W Base Monitor = zzouulvgc?:ﬁlgtglgaw 3355 1qu§|5¥gthletlt(=)() I[“’D";faos::q Wthh haS |nher|ted
% Full log Insitu_oil_initP [S{JEIlE = 22 3 . R i Layers
[2] Fulllog Insitu_oi_initp F 12 |B b se B o el oaxis: angrefici rgid the logset name

! e . I r Lz z’ Ts z‘ Lz z’ ‘s g. < ﬁ.“ T — 2. Drag and dfOp this
N e %"FEFE’:EFEFE ; he b |
ag & drop 2 Name: Exploration_1 17T |nt0 t e ase pane
’ " 3. Thelogs and
synthetic should

Well TD File
ID: 552
Name: X1_TIME-Checkshot

vlg’;;gil::w_oi._m display in the tracks
\J’I%:nggﬁFile tO the rlght

Name: X1_VS_oil_RU

2300 210
‘ " aaboo
T
7 ' ——

R M‘mm?““’m"r” i A )|

Density Log File
ID: 604 Drop scenario here

Name: X1_RHOB_oil_RU i: :
Info -t i i
Type: © 15+

2405 o0
2405 00

WellHead (Inline/Xline): [ 1230.71 |
205099 |

i

Kelly Bushing elevation: 23 1 L
True depth (MD): 2800

me

Water depth: 382

N
"zeboo
"Jeboo

E
TWT data: Calculated from checkshots
- o e "] ke

T ranversinn: 173 entriec

r L

T
MT&M“

|
AN

S

2.

) [3442.411626.32.325410 m/s.40 @ 1|
U m/s@0 m/s@0 g/cnj0 m/s.40 @ 1.|

2.598
7938.38 -
2938.38
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Well log synthetics I Brine sub log set

Scenanio Modeller

E\ el We are now going to
FIEEDe & 10 model | [Rack Physical Change| | = Synthetic setup ‘@"-"@’@"-’4‘ repeat the steps to
i = I‘Z‘EOE";;' I\’;c:3 oo I;':l%?;‘ oo.0{l 10 34Synthetic() : INo data set
I“—IZ—I——T Argle:0 -0 XL ffji wyers | Create a second
2200.0(f§200.00 [§2.00:. |l4000.0(f1.10 3. Xis: e|X-Axis: Angle - . .
C e scenario using the brine
well File [ [ fill log set at the
|D: 543 ) ] i
T Sprston-t L i exploration well
Well TD i .
Name: X1 TIME 1. Click the well
synthetic icon
2. Selectthe
Exploratio_1 well
3. Selectthe

brine_initP logset

Well Base Monitor

Exploration_|

»
TWT (s)
TVDss(nﬂ

| = | Full log Insitu_oil_initP

Logs

2000
min|*
max
min
max
min
max
min
max
min; *
max

kshot

VP Log File
ID: 601 : - 2
Name: X1 VP ¢ Reference Well | Exploration_1 ‘ 5

P RIS WS,
.|

o
+

i A

2200.00
220h.00

l-f\-—-"w“—-vr\
]
by

VS Log File Log Set | brine_initP 2]l
ID: 585 -
Name: X1_V5 ¢ Vp Log |44 |

Density Log Fil Vs Log " NONE

ID: 604
Name: X1_RHO Density Log [%] brine_highP

i ||; ;! ail .hlghP
Lz]

Domain  Minimum Maximum  Unit Interval  Elements

Property  Value

TR

Logs 3
il L
gt Base Color -

—

Well File
ID: 543 .
Name: Exploration_1 Dependencies

. Belongs to Survey: Default
Well TD File

ID: 552
Name: X1_TIME-Checkshot

VP Log File
ID: 601
Name: X1_VP_oil_UR

VS Log File | ®cancel || Bselect |
ID: 595 -
Name: X1_VS_oil_RU ‘ - ||_§: |

00

Density Log File
ID: 604 c >

2.

Name: X1_RHOB_oil_RU

Info 3300.41871.9/2.348910 m/s.{0 @ 1]
z 0 m/s@0 m/s@0 g/cnfj0 m/s.40 @ 1|

Lnns - 1 >
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Well log synthetics i Brine sub log set

Scenanio Modeller = [E

t 7 & 4 1. You should now
have a second

SEEOR & 10 model | -+ Synthetic setup B R
- N — 3 _ I\Jp Basi{fijvs Eas(l A BVs B s s - -
scenarios well Base Monitor £ [H2200.0{f900.00 [[2.00.{ll2000.0{f1 10 3.[Synthetic() :|Synthetic() : [Volume Calc scenario for a brlne
Full log Insitu oil initP i [ g = O VR U T — Angle: 0 Angle: 0 Angle: 0 Layers ] ]
% Full log brine_initP | - | Full log Insitu_oil_initP | = | Full log brine_initP E z = I:gou.ul 900.00 [l2.00.|2000.0{fl 10 3.|())(—Axis: Angle ())(—Axis: Angle :)(—Axis: Angle fllled reservon‘
Logs Logs < v he] vkl v B [*Re ID .
1 5 L 1 1 1 1 1 1 L 1 1 1 I 1
| wetl Fite of | [EEleleeeEle s —— | 2. Drag and drop this
ID: 543 ID: 543 i = = = = = H H
Drag & drOp Name: Exploration_1 2 Name: Exploration_1 Tr |nt0 the monltor
Well TD File ell TD File 1 [ P
ID: 552 ID: 552 T |{ { panel
Name: X1_TIME-Checkshot Name: X1_TIME-Checkshot i T
VP Log File VP Log File gl [ 3. The IOgS and
ID: 601 ID: 594 4] '!; .
Name: X1 VP oil UR Name: X1 VP_brine UR 12 12 L L syntheUC ShOUId
VS Log File VS Log File A . .
CECIN ID: 5%6 , Tr , display in the tracks
Name: X1_VS_oil RU Name: X1_VS_brine_RU s
[ [ L — — .
Density Log File Density Log File g1 L k 4 tO the rlght
ID: 604 ID: 602 a1 L
Name: X1_RHOB_oil_RU Name: X1_RHOB_brine RU tt 4 AS you now have
[ [ -] ] .
Info Info I [ H
: , rarslgl - base and monitor
Type: © Type: o E _§ h Id
WellHead (Inline/Xline): [ 1230.71 | WellHead (Inline/Xline): [ 1230.71 | §r' you S Ou get a'
2050.99 ] 2050.99 | ES L T d _I-_f t k
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. . . . a1 3R [ —— ]
TN canvaersinn: 173 antriac TN ranversinn: 173 entfriec 1~0 - ———
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ef I -E'
=~
,ﬁ': == §3442.4(1626.32.325900 m/s.§0 @ 1
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Time-lapse differences
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Scenario Modeller:

Scenarios

® Full log brine_initP

Pl Bl ] © © &

well ¥

ARGl Exploration_1

Exploration_1

| 1D model i Rock Physical Change

=» Synthetic setup

Base Monitor
[=] Full log Insitu_oil_initP =] Full log brine.initP
Logs Logs
Well File Well File

ID: 543
Name: Exploration_1

Well TD File
ID: 552
Name: X1_TIME-Checkshot

VP Log File
ID: 601
Name: X1_VP_oil_UR

VS Log File
ID: 595
Name: X1_VS_oil_RU

Density Log File
ID: 604
Name: X1_RHOB_oil_RU

Info

Type: ©

WellHead (Inline/Xline): [ 1230.71 |
2050.99 ]

Kelly Bushing elevation: 23

True depth (MD): 2800

Water depth: 382

TWT data: Calculated from checkshots

TN ranvarcinn:® 173 antries

ID: 543
Name: Exploration_1

Well TD File
ID: 552
Name: X1_TIME-Checkshot

VP Log File
ID: 594
Name: X1_VP_brine_UR

VS Log File
ID: 596
Name: X1_VS_brine_RU

Density Log File
ID: 602
Name: X1_RHOB_brine_RU

Info

Type: ©

WellHead (Inline/Xline): [ 1230.71 |
2050.99 ]

Kelly Bushing elevation: 23

True depth (MD): 2800

Water depth: 382

TWT data: Calculated from checkshots

TN ranvarcinn: 172 entriac

<|VP|>|<| VS|>|<| Rh{>|<[Al |>|<|Vp[>|<]

=<

>[<|N

uos;_ Synthetic() :[Synthetic() :

UL LT

.00

TT T T T T T T

.00

.00
00

— ’E‘ o] 'p Basi 's Base|llRho Ba ! Ba: DIV
al= £ [I82526.7{§1093.1 .002.. 100.01
-lal= Angle: 0
E o g 'p Mol 's Mon|lRho M 1 Moni|llVo/vs
'2 2526.7/1093.1 |2.002.
0
1 » |« |« DK QK » "
L | H Bl BE BB
EE el E ElgllE|e
sff
~8re
=
-
SN o -
>

. 2.350
AT S T T
R I I Y
T
P
rwmﬁMW&.ﬂ—qu

/

A L P I oo

2400
26010
.1
il

| LT LU

2.436
| 2662.700.00
2662.70).00

13221.41716.1
[3221.41716.

2.150 !

2.184410 m/s.
2.184¢40 m/s.

0@ 1.
0@ 1.

00.0ffl1.10 3.|X-Axis: Angle|[X-Axis: Angle
010 5

0

Angle: 0

Volume Calc
Angle: 0

X-Axis: Angle|
Al

A.
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1. Zoomin on the
region of the time
shifts by hovering
over the track scale
and scrolling on the
mouse

2. You may also have
to zoom the
horizontal scale on
the log track to see
where they differ in
Vp and Rho

Note how the change
from oil to brine in the
upper reservoir layer
cause a hardening
response

SHARP REFLECTIONS




Other full well synthetics T Optional extension

=

ErE,

Scenario Modeller:

Pl Bl ] © © &

Scenarios

- ST Exploration_1

Full log brine_initP
Full log oil_highP

Full log brine_highP Exploration_1

Full log gas_initP

| 1D model i Rock Physical Change

=» Synthetic setup

well - Base Monitor
Exploration_1 | - l Full log Insitu_oil_initP I - | Full log brine_highP
Exploration_1

¥ Logs Logs
Exploratinny Well File Well File

ID: 543
Name: Exploration_1

Well TD File
ID: 552
Name: X1_TIME-Checkshot

VP Log File
ID: 601
Name: X1_VP_oil_UR

VS Log File
ID: 595
Name: X1_VS_oil_RU

Density Log File
ID: 604
Name: X1_RHOB_oil_RU

Info

Type: ©

WellHead (Inline/Xline): [ 1230.71 |
2050.99 ]

Kelly Bushing elevation: 23

True depth (MD): 2800

Water depth: 382

TWT data: Calculated from checkshots

TN ranvarcinn:® 173 antries

ID: 543
Name: Exploration_1

Well TD File
ID: 552
Name: X1_TIME-Checkshot

VP Log File
ID: 598
Name: X1_VP_brine_highP_UR

VS Log File
ID: 607
Name: X1_VS_brine_highP_RU

Density Log File
ID: 603
Name: X1_RHOB_brine_highP_RU

Info

Type: ©

WellHead (Inline/Xline): [ 1230.71 |
2050.99 ]

Kelly Bushing elevation: 23

True depth (MD): 2800

Water depth: 382

TWT data: Calculated from checkshots

TN ranvarcinn: 172 entriac

Angle: 0

>[<|N

<|VP[>|<[VS|>|<|Rh{>|<|Al [>|<|VRI>|<] >[<
— ’E‘ 'p Bas: 's Base|llRho Ba ! Ba: 'pIVs & s
2| E|E [H2526.7|f1093.1|f2.002 ffla000.0fff1 10 3.{Synthetic() :|Synthetic() :
[ 7 e Angle: 0
E Q | 2 [[ive Mon|livs Mon{liRho MofliAl Moniflivorvs ) .
2 = [[§2526.7{f1093.1 [2.002 {llz000.0{ff1 10 3.{X-Axis: Angle[X-Axis: Angle|
0 0
4 L3 B L3 B L3 L3 B » ¢
- (B EIxME]%
EE el E ElgllE|e
el [
“lers
Elx
B L
L e >
LIE =
4~L~
afele
ek 334
F AR
NN
128
[R
=a ik
SEr
sfs
Bl
S Y
E |E £
Jole
sfeps {
SRS l SL \
i —
L E -
E|E }
tsals
232
- o Lo
[R[&
arr 3267.411848.42.3484 0 m/s.fo @ 1.
~F | )13267.911848.32.34840 m/s.§0 @ 1.
‘4

Volume Calc
Angle: 0
X-Axis: Angle|
0

ki
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There are another 3 log-
sets in the project that
represent the case of the
upper reservoir with
increased pressure, filled
with both oil and brine as
well as a gas filled case.

If you want, you can
repeat the steps above to
create scenarios for all
the log sets. Alternatively,
you can load the session
AFul | lbgsets®

SHARP REFLECTIONS
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Other full well synthetics T Optional extension

Now you have 5 scenarios try comparing how the

TWT (s)
TVDss (m)

23007

2.332
: 3
2501 2489.07 '

. 2.?50 ¢

2400

.'2.451).0.0. !

“255b.00"

| L
Z60|l)~00

g0

£

2

<[VP]>|<[VS|>|<[Rh]>[<[Al ||

p Bas{[llvs Bas¢JJRho Ba|fal Ba:
[2526.7||§1093.1 ||§j2.002.}

[Rho Mo
2.0002 ]

'p Mol 's Mon
526.7/|§1093.1

0

4 e L B L B L3 R

max

A R

"5l 2489.07 '

e EHEl BE:
£ 3 E|gllE &

¥

F 3267

1 I |
3267.4]1848.3]2.34840 m/s.fl0 @ 1
1848.42.3480 m/s.40 @ 1,

4

Volume Calci

< M
effjvorv: B
4000.0fff1.10 3./Synthe :
Angle: Angle: 0 Angle: 0
Al Moni|lVp/Vs » . v
4000.0fl1.10 3.|X-Axis: Angle|X-Axis: Angle|X-Axis: Angle
0

TWT (s)
TVDss (m)

| 2.?50 2.100 S

il

1260000

2.436
| 2662.700.00

T 'z'ssi:,&;' T

2 .150 :

MD (m)

! 255[).00 ! 250'3 00

"260b.00

g

' 72662.7000 |

<|VP[>|<|[VS|>|<|Rh{>|<|Al [>|<[VRI>|<]

D Basi 's Base
2526.7||§l1093.1

'p Mol 's Mon|
2526.7/|]§1093.1

4 L3 B »

[Rho Balfi|Al Ba: DIV
2.002.

[Rho M
2.00¢.

I Moni{liVp/V:

4 L B L3 B »

100.0 uosa Synthetic() :[Synthetic() :[Volume Calc

s
00.0{fl1.10 3.{X-Axis: Angle[X-Axis: Angle|X-Axis: Angle|
0 0 0|

>|< >

Angle: 0 Angle: 0 Angle: 0

0 s0lo 5

max

£ EixNe[x%
E&EE Elg

3

13221.41716.3

L [ |3221.41716.

AL T TS o Nt ot r

2.184410 m/s.fl0 @ 1,
2.184¢10 m/s.§0 @ 1,

c
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time lapse signal changes for the different production
scenarios. Here are a few suggestion:

Base | | Monitor

Oill initial Pres
Oill initial Pres
Oil initial Pres

Oil initial Pres

< < <

¥

Oil high Pres
Brine high Pres
Brine initial Pres

Gas initial Pres

Note you can set a scenario as base or monitor by
dragging and dropping or right clicking on it in the
tree and using the set as bas/monitor option

SHARP REFLECTIONS
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Blocky synthetic scenarios
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Equivalent Blocky models

\ugm,

Scenanio Modeller

Pl 1 (©Oe &

Scenarios

Oil high pressure
Brine init pressure STl
Brine high pressure Exploration_1
Gas init pressure

1D model | Rock Physical Change =P Synthetic setup

0il init pressure

Monitor

Brine init pressure

Load Session v, » X

Please select the session to load)

|Blocky all logsets -

[ @oK ]\ X cancel |

TWT (s)
TVDss (m)

2.121300

:2183.04
" 12183.04

n R o

" 20000
2405100

R s

I
Czehoo

"2000.00°
:

200b.00”

“Jshon T

200(3\ 4000.0(f1.10 3.9

!

Layers

TOP LAYE

Block 2

Block 3

Block 4

Block 5

Block 6

05 IntraR

Custom b

Dlacl 11

" BOTTOM |
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Now open another scenario
modeler window

1. Load session
2. Select the session
i Bl o cleggetsa | |

This session has pre-made
blocky equivalents for the full
well log synthetic you created
INn your previous session

SHARP REFLECTIONS




Equivalent Blocky models

Scenanio Modeller

ORGP 1. Drag the Oil initial
pressure scenario int the

|":|‘ E[| E| @ a ﬁ 1D model | = Synthetic setup ] '
e 'E‘ P as<lv IRhuB Al Ba: s
Scenarios well - Base Monitor ®IEIE .oflieoo.0o [lz.00¢.(llac00.0ffi1.10 3./Synthetic() :[Synthetic() :[Volume Cal base panel
Exploration 1 = la E ——M —Rh " —IM N Angle: 0 Angle: 0 Angle: 0 Layers
OII hlghpressure Exploration_1 e Brine init pressure E g = IZ.qu.’SIm‘E.;i dicn | e Angle|x-Axis: Angle[x-Axis: Angl 2 Drag the Brine |n|t|a|
t pr e 1 §2200.0/\g300.00 118 .
Brlne high pressure Exploration_1 ) g [* ID 2 IO KU nn o q ’ L ’ L . .
=) Gas init pressure Exploration_1 ' E é E é .f é f g E g TOP LAYE pressure Scenarlo |nto the

monitor panel

§r:i i e Block2
1 Compare the synthetics from
qr iE — = "2 for the full log scenarios you

makes with the equivalent
Ll f— Block 5 blocky scenarios.

% . ' ' - plocke Also compare the 4D
differences.

05 IntraR
Custom b

[
BOTTOM |

2811.87
" 281187 |

1 | [3356.41823.412.3197785.]1.8403
S | I3356.41823.402.3199 7785.31.8404
E 3 v

00
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Comparlng Blocky and full Iog synthetics

T ST B e e Here we can see that both the blocky and
ZEle " synthetic() :[Synthetic() :\Volume calc @ [E | & [H2200.0fff00.00 2.0 {l2000.0fff1.10 3.{Synthetic() :|Synthetic() :[Volume cal
:8le | oo | Broleo | Maeo | ayers |E\Z[R P S ae e | O full resolution logs are giving very similar
.| X-Axis: Angle|X-Axis: Angle|X-Axis: Angle 2200.0(§900.00 2A00<3, 4000.0(ll1.10 3.{X-Axis: Angle|X-Axis: Angle|X-Axis: Angl .

= T = oo sox fhomoofh o Anlepch: Angle s Ang 4D differences
g_-g = = T | — ;_—3—3 ]|l e 1 S — e Block 3
“R §-§'§ : ellElg

: — RSN o This is a nice result as it show that we can
4 F of | successfully predict the 4D differences
B < EAS between production scenarios with

e b . .

13 A Slock s relatively simple blocky models
8:
:‘r_: B Block 6

fi Note: to get the two viewers on identical
R color scales you may have to capture the

aacath histogram from one to the other. This is

Ir N i ' ' {05 ntran accessed by right clicking one of the

iy seismic track titles and then right clicking

= the color bar
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Comparlng Blocky production scenarios

e "se o L Using our blocky models Try comparing
“(Elg B 200.0{ff900.00 | ooe 000.0ff§1.10 3. SvnthEth() Synthetu:() [Volume Cal
o e o Angle:0 | Angle:0 | Angle:0 | ayers the timelapse response for some
2200.0fl900.00 2oo<3 000.0|l1.10 3.|{X-Axis: Angle|X-Axis: Angle[X-Axis: Angl . . .

S different pairs of scenarios such as the

ZEE"‘% HHEH EHEE P pair show to the right of this slide, where

RTRIR | ' _— we simulate oil being replaced by brine

sl | with a pressure increase.

T - Here are some suggestions:

:_3_§ =

1 [ 1] — Base - Monitor

st L | Block 6 . . .

i Oil initial Pres Y  Oil high Pres
138 p e e . . .

JRE | | Oil initial Pres Y  Brine high Pres

~Ir | » . > PR

1L R r— ‘ e — Oil initial Pres 'Y  Brine initial Pres
E: L | ll — 05_IntraR

etére ‘ Custom b e e . e el

JEEl [ !l [ : " Oilinitial Pres Y  Gas initial Pres
LE IBOTI'OMI

: | Do you think the changes in amplitude
18 | would allow us to differentiate between
-l the different production scenarios? What
attributes might be useful to help us?

1 [ [2404.9782.642.276q5475.413.072
1 | |2408.4791.792.27645484.43.0427
4 »
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