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Welcome 1o “Cake & Discuss”

» 13 April: The Structural Framework
« 22 August: The Grid

« / November

Session 3 Session 4
The Property Model The Uncertainty Study
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Welcome to “Cake & Discuss”

* Fundamental spirit of FORCE
« Cooperative forum
» Facilitate cooperation within the industry

« Group discussions
« Discussion based on impulse talk
« Small group: Mix of experience and expertise
« Summary session
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How this works

» Divide audience into groups

+ Get to know your group

* Each group chooses a discussion keeper
« “Impulse” talks round today's topic

» Discussion time after talk
* Have you seen thisg/What's your best practice? ....

* Round the room: each group present findings (first round intfroduce your group)
» In total 3 impulse talks and follow-up discussion in groups and presentation to other groups
+ Closeout and time to mingle and talk

» Enjoy food and drinks throughout the afternoon



Tme " puaon | Actviy 2L

12:30-12:50

12:50-13:15

13:15-13:20
13:20-14:00
14:00-14:05
14:05-14:45
14:45-14:50
14:50-15:30
15:30-15:50

20 min

25 min (10+15)

5 min
40 min (20+15+5)
5 min
40 min (20+15+5)
S5 min
40 min(20+15+95)

20 min

Sort groups
Infro fo concept
Guidelines

Get to know your group
Choose discussion leader
Presentations “who is here today”

1. “Impulse” talk

Group discussion
Presentations and overall discussion

2. “Impulse” talk

Group discussion
Presentations and overall discussion

3. “Impulse” talk

Group discussion
Presentations and overall discussion

Closeout / feedback




INNNNNNNInNnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnmnnan

The groups

Group 4/5

Anniken Chris Ayman Andreas
Carlos Fredrik Dylan Camilla
Malgorzata Silje Sarah Jamie
Sabahattin Stine @ystein Joanna
Natalie Thomas Kenneth
Laslo
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Choose a discussion keeper

* Role:
* Make sure everybody in the group gets talking time
« Time keeping
* Make sure the key ideas are on the flip chart
* Find a presenter to other groups- 1 presenter per impulse talk

* When problems are raised
« -> probe for solutions

« ->keep the discussion going
« TAKE A PICTURE OF YOUR FLIP CHART / SHARE YOUR PPT

« Send it to marine.seignole@akerbp.com
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The Grid - Impulse talk topics

* Fit for purpose<
» RE perspective: stair-stepped grids

« Geomechanical grids
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Impulse talk 1
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Fit for purpose?

* What is the purpose@
* The field model?

- Ever green model?

exploration

« What fit mean
« Size - scale
« Complexity

« Timeline

* Modeling for comfort ¢
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Group - Notes

« TAKE A PICTURE OF YOUR FLIP CHART

« Send it fo marine.seignole@akerbp.com
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Group4
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Impulse falk 2
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RE perspective

« Stair-stepped faults
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AX = cell length, ft

AY = cell width, ft.

AZ =cell thickness, ft.

k, =X-direction absolute per-

- Axp|-—=ﬂ2 —

aY4 1 / 2

rd meability, md.
i 2 ) ky =Y-direction absolute per-
aY, 3 4 meability, md
P p kz =Z-direction absolute per-
i 4 meability, md.
Az All numeric permeability
. - " 3 4 s subscripts refer to cell num-
Pillar Stair-step : "
AZs 7 8
L
o) - 0.00633K,, K ,AY,AZ,

(5.61458)(0.5)(K ,AX, + K ,AX))

Transmissibility simplified: 0.00633K K .AX AT,
4= (5.61458)(0.5)(K.,AZ, + K_.AZ,)

Kx *x Ax
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X = cell i
= e, ——| K
AZ =cell thi ft.
Y, 1 2 k, =X-direction absolute per-
» ) meability, md
v 2 [ ky =Y-direction absolute per-
av, 3 4 meability, md
kz =Z-direction absolute per-
4 meability, md.
All numeric permeability
subscripts refer to cell num-
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Pillar Stair-step
AX) = 0006333:,11{&&’, AZ,
(5.61458)(0.5) (K ,AX, + K _,AX,)

0.00633K K ,AY,AY,

Transmissibility simplified:
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AX = cell length, ft.

AKX *| AY = cell width, f.
AZ=cell thi #t

' - . " - -
A\’/ 1 / 2 k, =X-direction absolute per
rJ meability, md

A 2 ) ky =Y-direction absolute per-

v S -

“/ 4 y rv::e;bllny,.md. =

. . “,'L 3 4 a su:rbll;mcmpfee’r'?::zllnxum-

Pillar Stair-step R |
AX) = 0.00633K K ,AY,AZ,
(5.61458)(0.5) (K ,AX, + K _,AX,)

Transmissibility simplified: s DOOGEK K AY,A,

T (5.61458)(0.5)(K ,AZ, + K .AZ,)

_ Kxxdyx*dz
B dx

Tx

_ Ky xdx+dz
— i
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B dz
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AX = cell length, ft.

AKX *| AY = cell width, f.
AZ=cell thi #t

' - . " - -
A\’/ 1 / 2 k, =X-direction absolute per
rJ meability, md

A 2 ) ky =Y-direction absolute per-
v s S e i s o
/ 4 y nfeabllny. md.
3 N o
. ° 8 ber, =l r 10 cell num-
Pillar Stair-step R
AX() = 0.00633K K ,AY,AZ,

(5.61458)(0.5)(K ,AY, + K _,AX,)

Transmissibility simplified: 0.00633K K AX,AY,
4Z®) = (5.61458)(0.5)(K.,AZ, + K_.AZ,)
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AX = cell length, ft.
AY = cell width, ft.

- AXP|-—A)LZ —

AZ =cel thi ft
v i 2 k, =X-direction absolute per-
> /| meabilty, md
AV
J kz =Z-direction absolute per-
1 4 meability, md.
Az, All numeric permeability
. - v 3 4 s subscripts refer to cell num-
Pillar Stair-step IR |
4¥(2) - D0063IK, K ARAZ,
(5.61458)(0.5)(K ,AX, + K ,AX))
Transmissibility simplified: ) DG AT AT,
’ (5.61458)(0.5)(K_,AZ, + K. AZ,)
Tx =10md. ft
Ty =10md. ft

Tz =250md. ft

kx=ky=kz=1 md

dx=Lx=50ft

dy=Ly=50ft

dz=Lz=10ft Stair steps makes it more difficult to understand the dynamic behaviour of a fault
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Simplifying is not good for geo-mechanical modelling

Why staircase faultinge Do you need it¢

Build your model with pillar faults and do necessary simplifications to the
faults

What is the error using staircase faulting in dynamic model/history
matching
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Group - Notes

« TAKE A PICTURE OF YOUR FLIP CHART

« Send it fo marine.seignole@akerbp.com
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Impulse falk 3



Geomechanical grids

0 Why do we need geomechanical models?

Q issues at high depletion in reservoir and
overburden (chalk reservoirs, HPHT)

Q issues, fault re-activation (CCS)
O Interpretation of

@ Can we use a structured geogrid?
O Structured grids are practical and efficient

O Accurate fault modelling requires unstructured grid, but is
the accuracy needed?

O Geomechanical grids include overburden, sideburden, and
underburden

O Geomodellers, reservoir engineers, geomechanics engineers
interactions

O When
O How
O What input

i itttV alhall Visage model
i i Faults are superposed
Hi %ﬁ fffon structured grid
LY il AT il
TR [ I HF
] .#
I'.I]II'|IIIIlI'iIl1|IlT il I 1l l
i
== —1- e == i . = e - / _Hi
—_ = - _—/—’J_/_
S e ———
e == S —
e — —
Unstructured grids for fault modelling
‘ rectangular grid curvilinear grid
|2 9

Treffeisen and Henk, 2020
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Group - Notes

« TAKE A PICTURE OF YOUR FLIP CHART

« Send it fo marine.seignole@akerbp.com
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Feedback

Format

Session length

Satellite location

Session topics

Other feedback
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Next dates

« / November

Session 3 Session 4
The Property Model The Uncertainty Study
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Feedback

16 forms received: 10 Stavanger — 5 Oslo - 1 Teams

Very consistent feedback from all

Format
« All positive: ok (2) / nice (1) / good (5) / like (2) / very good (4) / excellent (2)
« Parficipant emphasized that they liked the informal setting

Session length
* Majority was ok as it was (1 person found it too long — 2 would be interested in a full day)
« Suggestion to include some 5min breaks for all

* A bit rushed at the end

« Suggestion for tfime issues: skip the group discussion, and have one in plenum only. Especially for a topic
where few have a lot of experience/knowledge
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Feedback

- Satellite location
« Worked well for participants in Stavanger (just another group”)

« Parficipants in Oslo liked it but had a little difficulty to hear everybody in the Stavanger meeting
room

 Session topics
* In general participants found the topics interesting and well chosen
« One participant was disappointed and wants more focus on how to fix problems
* It was an opportunity to learn new things
« Bringing in less typical topics like geomechanics was interesting
«  With little experience in the group it can be difficult in the small group to get discussion started
« Suggestions to maybe know the topics of the impulse talks at registration
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Feedback

« Other feedback
 Good forum for discussions
« Get people from other companies involved

« Keep going with more sessions and keep hybrid location option
* Meeting people in person is an important aspect, so joining via teams should be exception

* The cake was good
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