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Facies and structure for a key traverse
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What has been done @

- analysis of petrophysics
- stratigraphically blocked to seismic resolution

* built initial DepSim model (in time) from GeoCAP model w/ tune up
to tie seismic

« first true 4D probabilistic inversion

« used saturation gradient and non-Gassman produced fluid
substitution
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Inversion at trk 1121 bin 1531 (location #2) @
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Other facts about inversion @

» ties 6 wells’ to within statistical error
— thickness
— porosity
— fluid fill
« arrival times standard deviation decreased from >3 ms to <1 ms
— top Speek to < 0.5 ms
« impedance standard deviation decreased 20-40%
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Well logs blocked at seismic resolution used to
determine petrophysical trends
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Inversion tightens clouds in density-velocity
space

before inversion after inversion

/ e
~ 3200 f
0
E
> 2800 v
[7]
o >
© 2400
>
2000
1.9 2.1 2.3 2.5 1.9 2.1 2.3 2.5
density (g/cc) density (g/cc)
7/19/08 Draugen PROMISE results

s Shetland

Lange

Lyr

Sand

Shale

= Upper Spekk

+ Spekk
Rogn, oil

¢ Rogn, brine

Lower Spekk

Garn, brine

b




ic data

ISMIC

Fit of average synthetics to se

5.7 km

0 km

Sy A lnERaunes Vs Vi =
= ﬂ\h%\u&) = v AN NN
. i i - SNN| (NEE B
Bup adEs o >\
B AT ST Ve me)f\( 3
- A T e SR e
B \./u\y&\n ~ - S =N Pt /ﬂ\v\\ﬂu 5 i~
- v Todr S SR A
ua S = N >
_ \hmm,n\,,,xz oA - £ No LU %W() e
A Ronl s | 00 SN
b A iina) BNZACsPNGanuny
AN SheY \annBNP i
| i Uhﬂ\kw/ ot H i \v{\\h“/(\l |/]
Y ¥ 8 ~ ENEy IngRpN 2
| R NN P ¢ 4 Vf\ A
A Wi ,z \’(\\u&\\n o 1/.\ . e A g N
» / o S A TN A A N Bz 4
TN ,(.y SN NG NG AT AN T
Enaree)) N CaVigNsves SRy APSSEENES
/] i L DN — HR IR PE= VA AN
FABLN NRZVAEPNGE A AT RN
2o fh ORI A R T
|~ — ] ( N \/ \&u/ = - ] H Nwhunu/ st
Nua=tge PRGNSV o gy Whga=ULaVAwaS
- A N \p, N WA - Dmm K \\/ /]
= ARl /\\ﬂ\ /] — B N n\w(\ N
sngrnaty SNAAVRNSZ 3 NN NS
L Q\/.\) W w ; m \B/\/ % s i
L D : N WANEAES R N ]
PR GAGZ N N AN
U N TLa N SRS AVANENaues
A pust ) /w wm \“/\VA//A\II\ N N\ I\)/%ﬂ : y/\w}/\/\
N L/ RPN s N1 \)I/\n Yy )M;/ aE
™ /. \y s
VA BN T S A YA G ‘sEAABENS -~
g/ WarL S ENE LN BN L o
NEBNad N ySBNGEEPN SR
[ N - N / ) /& Sy N L " (\ )r\\l
[ L P ‘ ..ﬂ/\\imﬂ/\ 0 A N\ Nab%
[ Y .4 o a/ to A yA T [ /./\ N N
= sl mfﬂ@\m N = ; P@\ QD//.\
“ ”( W.\n/ N s /(W.knﬂ % /"
RSN ”( V“n/(n/ I~ /W\\L)ﬂ/
= SNIIRs) SERE NN

S8l

Draugen PROMISE results

7/19/08



difference volumes
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Saturations before and after production
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U

Porosity cross section before and after

inversion
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Porosity maps show significant structure
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Maps of initial and produced volumes
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Map of produced volume

PROMISE average
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values shown where
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Inversion improves bounds on volumetrics
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What could be the value of AVO? @
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What does the AVO data look like?
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What’s ahead

« 4D-AVO, simultaneous 4 stack inversion
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Value of accelerated production
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