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File Hodeling HAnalysis Datalinks Utilities System Screen Help

Current project 1 fpdfsnd jason

l Current display 0,0

K 1-1 JASON T/{EE3gm

(—) HhRE T X AH S 4
F 5% B —Datal inks—Landmark—Landmark98 (97, 2000) H Il X

P H

File Select Options Transport Help

JGH project: fpd/sndjason

1-2 M= T A B 4 s
1: File—SeisWorks project GEHFEWIFLHLAE T.IX)

2: Select—import—Seismic/property data GukemnEk i is$ik k)

import—Horizons GE£EMT 5 I E A7)
¥E: # LandMark HhE TXHILE T AHH#Z, A import—wells HEEMEK.
3: Select—Trace gate EEERFFLMHE T.1X V6 H)

4: Select—Time gate (HLFEERHIFT ML T X I w5t )

5: Options—Desire JGW format—As file(8 bit integer----nJ{LEFEMH
Bt ok =)

6 : Options—Existing files—>overwrite (Append-:---%} CAE7E S b BT
UEN)

7 : Transport— Import (n#EdmiT)

0 EBEANEENEERET, FREREER, TEEE.



(=) FF g B ndk
e 12 Stk 2 SR R 2802 AR R OB AR AR, R AU S S R i
PEFNHEAL, SO I T M S B AT AR A 3%, SBR TE %
A e . — TR VA S (Measured depth). % (P-sonic).
AR (Gammaray) DLJ L (Density) DUFf th £ 58
2l n LR . FER L —~Datalinks—Wells—Well

log import i H #h e Bds na 52 .

B e eI AR E ST

File Input Edit Transport Help

Ho tenplate defined
Current project : /pd/=ndjason

P 1-3 i e el 48 3= 5
1: Input—Set template file (&R Sk, EHE—OJRRIN).
. FEZHIEHTH B EmEN, REFA KX, ETHENR.
2: Input—Select filesEEegmigir it ihdesim o) .

3: Edit—Edit template i HHH ihEe iz N TAF5e 5
(1): Start depth —Change unit (m)
(2): Generic log
FR 4 i 26 B4 P 41 (Colum) » AR5 YRR 51 1 BRA (Ed it
header).
. Columl: JGW log type % Measured depth
Log unit it m
Colum2: JGW log type £ P-sonic

Log unit % us/ft



Colum3: JGW log type £ Gamma ray
Log unit 1% gAPI
Colum4: JGW log type £ Density
Log unit % g/cm’
4:Transport—Import selected wells
(1) Edit FHALFR
(2) Import wells
BT SHEFEHIE
AR AT A RS KT SOs AR
B, A SRR P AL AR
— BRI

(—) FIPFEH

1. FHKE: KRKAL, —#&K 100ms 2248 H :

2: HET IR E (time gate)

(D WEAREKA, DR TRKEN =L .

IR BRI G

(2) HHMJEHBR, TR LEAURNT, SR HC T~  IN  f

o FRIZ TR s, DR BERICR B KRB D

RIPEL, TWURAK, M s &

TR = BRI A

(3) $EHFE RN g, WalCLLLH )= Ay, H EH0.05ms, H:

"~ HY 0.05ms

(4) HogtiEdifl, 20 =18; HrMLMBEEITH: EN

E BN B 05 1) B 2o 1) £y B DA 2 7 A6



(5) BRI RICKAE T, EZEHORITHEBRNEN
533 EXFr. JEARE B AR EEE DRI T, AT
BERICRIEE . fRIESH .

(6) Tl ——ROCEE: KOG I O SE T, BILG
JRAC AR R B AT VB, DRI AR TIE A P i 5 5 b R 25040 1)
B RULHC, AL R E S b,

() BB SR OREF S T AR A, AN B R I B 47
Uz

T Bl S IE

(—) TR

F 3 H—~Modeling—Wavelets Wi H TP FEHCE H

T

File Input Locate Edit Estinate Interpolate Decon Help

Usze wells
Use solid model: OH
Seisnic node: Zero-offset

K 2-1 T icEs
1: %H&%ﬁ?/)}i (Ricker):

Edit—Create synthetic wavelet 1 T FEHU I .

T4 Wavelet type 1% Ricker ; frequency[Hz] i 25 (JF&E I
BERD 485 Caleulate H 8 ve 1%, naExd Wavelet editing QC M
SILWIY, ARG R REAR S HOR LY

2: PEHULE e AR ENE T Estimate FEHULE I

E: RAEBNRESEPEEARFS B, RSy —eZMiE, &
TR H A5
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1: F3H—Analysis—Well log editing and Seismic tie &

Jla A LA S

File Input Edit Output Display Mindow Print Help

jason geosyste|

Sl A e s e R e H s e

24004

1 : Seis 2| M 2 : Seis,Synt B M Edit well 52 M|
% é% Density [gfcn™31 %I
snd -z
E7e o7 5h 4
Ze1 792 2% 2 4
1400
& H L1600
15004
F1800
16004
k2000
17o0df-
2200
1800
% 2400 z
E 1800 5
= 2
20009 2600
2100 Fza00
K 3
2200 = 3000
A E3z00
k3400

Create TD Relation

Thaskant

Sonic |

Ehackabui-corranted Sonls

~Edit TD Relation |

1
Snap Tops to Horizons |

—Depth/Tine
—
HD | 2365,755 n
}
TVD | 235,755 n
—
YT | 1866,12 ns
]
—Edit
Connit I Cancel }
Undo I Redo }
—Calculate
Use P-logs =i
|
VYelo->Sonic | Sonic->Velo

f
|
I
|
I
Patch Density with Gardner i

Calculate AT | I Rutonatic
=

TD-correct Sonic {EH TOC) |
i

—Hell logs

Pseudo lugs...l Inport lugs...‘

Add log,.. ! Renove lﬂg...!

ics

Update i & Autonatic

Save Synthetics ... |

Ready,

Hell: sn9,ull {TD function present); Havelet: ricker25_uavelet.ntr; Seismic: snpclb,nod 3 traces; Synthetics: 3 traces; Residu
HB2 = Zaon; <SHIFT> + HB1 = Scroll; <CHTRL><SHIFT> + HBl = Select
Vertical awis.

5]

Save Residuals ... i

Save Well | Save Hell As ... |

6:

Bl 2-2 & i e AR S
Input—well CgAI= w1,

Input—Horizons 4 A)JZ*. hor),
Input—Seismic data CiiAJZ#. mod).

Input—Wavelet A ¥ mtr).

Input—Trace gate—Define tracegate GEFiER, * k),

7: F3xH.—Utilities—Project managenent—Project parameters

(8i—2Z#, F Change i, BEBM, P-sonic (40-150) * n[ik).

VY

*

: PA BT .

8: M H Mh e H I I ST BHPTHIZE (calculate AD.



H: FEEBOCEHIE TR TAMSEHE (Edit) Calculate JEIHHARYE SLFr1%
i
Calculate Al .

9: FEfr Gl s HIE TAES A 4w 48HE (Edit) Create TD Relation
eI ] Sonic 45— MEHAK &R .

10: Edit—>Scale wavelet:-f5 & Hd 3.
e FHIEEWRMERIE RS KRBT N B, Scale factor N2 fi1H.
11: A sl s A R e 5 = il sk T o

12: FA SR O H 2 B LA A N 0 J 2 5 G e A

E: AROEXHERENRESRET “ANTH REMENRKEALRE, t
REMRESREHEIER S G RREAT, HEEARTRSERTEMIEH,
Rt — 2R AT & DR

=% WHEEESE
Mg AR N = 5 O N - 3 1117
HE: X, FEERKEEES S — e EEiE, DARiRE.

A —e

+ 3¢ B —Modeling—FEarthModel—Model builder (without

TDC (rpir) ) Y H R ST AR TR ) A S

FETTYETITE |

File Input Edit Output Help

TinesDepth mode: Tine

3-1 LR T ARSI

1:Input—Time/Depth mode  GakHEFNEEEHIN, & time)
2: Input—Horizons (i AJZ=3C4E, *. hor)

3:Edit—Edit framework (4ufhim 2r4e, ARSI, A ok, frw SCEF)
e SR ER RN BB QC M — THZEM &M,
4. Input—Framework b4, trw 3040



5: Input—Select data for EarthModel—Wells G AJt:, * wil)
6: Input—Select data for EarthModel—Wells GiAItiiz)

7: Input—Trace gate (i ABR KD

8: Output—Generate (g rm)
T B R
T3 —Modeling—FarthModel —~Model generator 1 H AT E

JE ) LA

Bl 3-2 BRI A Bl T A A
1: Input—Solid model C#—H4ut*. mod)

2: Input—Data for seismic modeling—Seismic data&Wavelets
(Seismic data #EMHLGE T XHIAI*. mod, 3 B i HO

3: Input—Data for seismic modeling—Time gate (fZIEHmEHED
4: Input—Trace gate iy ARk TEED

5: Edit—Modeling parameters (guifin 40

: Time sample interval-Fi [A] R4 A] (22 A0 3 = T X 3\ B .mod F I [R] KA
[F]RR AR FF— 2K

6: Output—Generate (FiFI4:gk)
7f Select output files X/ UHHEH %% P-Tmpedance in time
= ML RS
F 3¢ B —Modeling— Invertrace—Constrained sparse spike

Ui R R B 20 R B AR



" Constrained sparse spike inversion /5. 1g (5m0e20)

File Input Edit Output Help

1:

Kl 3-3 FRBi L1 A I s i T A SRR
Input—Seismic data and Wavelets (& HhiE B mf 1)

. A i E S B —Modeling—Wavelets—Estimate—Estimate wavelet
amplitude specturm 2B )& R3S T .

2:

3:

Ee

4;

H:

9:

Input—Trace gate GEiAJEHED

Input—Time gate i AmHEERD

£ “Use horizons” XfiEHEH ] Set horizons file #EIH EIE

— A% Tinterface. hor X, ARG FHEFEHIE o
Input—Wells/User locations—Wells (At

Input—Select QC traces (mi%)

: Edit—Edit trend (¥ a8 w0
: Edit—Disable all constraints (&hi2H)

: BEdit—Advanced—Wavelet scaling (7

77 Estimate [f] “Scale factor” o T 1E4 1, NWEAN T U0 H,
5 DU S E T B I N 1 DA S s e b SR A Y

Output—Generate results

1F Generate the following output EIiH#E P Impedance,

AR S T B R

Vg -

TE AT CEih s AR 2 R B 3  9)

H

N

T3 —>Modeling— Invertrace—Trace merging ¥ HiE &I T

G



3-4 EHIF LA

1: Input—Low freq. data (k% 4% Timpedance. mod)
2: Input—Bandlimited data G@Es=B4:pff* impedance. mod)
3: Input—Wavelet CiiAFi)

4: Input—Trace gate CHAJE[H)

5: Edit—Design filter

FAGEFHF M (<10Hz), Z=EoRHRAEM (a4 K28, 5
4h Filter length #%5 1024,

6: Edit—Edit trend
7: Output—Generate

1% Complete P_Tmpedance data, H'EHIFESEFRTTEN] ik,

26, WRLIRH B (Invertrace) CIEARTER, 1538 7 FRATE
S RIBH AR . (HRXIFA R AR e 2 A, JRATTIE 75 22 i S s ) H
K1z (WP JRALERD IR D BT AN T B TR AL, DA e 75 EEAEAS 2 1Y
SRR g Hads CHRIED, 0t FB BRI PR 73 3 Je AT AR 22
{DES S TP 8

R EA B H R (R AR ), AR R R
J B A B P T AR SR OB BE TS VAR AL, A2 b 7 VEME L R, KGR /N

— PR AR P UA B H R (R A B, R A
B2 LA B B H TS O B PUR P, b 7 ARSI S v, (LA
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REAEER HARIN S . R4 bl 8 nT AT 1) B ARIBER T 1% GRS

AE R HAEPATEGE BT RN 2 SR 2D

FBE HIMBE

HEsBERTH M )Z (24U A B EMRRSEA By =

DARTE
. =Y AL ER

T —Analysis—Volume view and body checking i =4k

AR R A S

=.1 Velume view and body checking 5. 1g (Ombe24)

T
=0
File Input Display Bodychecking Print Help jason meosetens
= | [ =
B Sl s [ [ (ST = o —
E
?
et fﬁ’
AT
1500 |ﬁ
1600 Q}
1700
1700 —§
i
1800 _
o
% g
1801
€
£ 1800
- 4000
1
i g1
I 1pe 1 we 4 507 569
YR I - &
Rotx  Roty [EMIEEERA| Dolly
I —
Current survey: snd
Current horizon: All horizons
Hothing picked
i Ready.

4-1 =] MARIB B2 T A 51

1: Input—Select data L5 =240 Mk mod)

10



2: Input—Trace gate (AL
3: Input—Browse tracegate CgA\@¥%iaHHE)D
4: Input—Vertical unit—Time
5: Input—Vertical gate GEETRMEHIE)
6:Bodychecking—Bodychecking

(1) :Type—in range Ci#e &k 5k BEHT S FH0 e BULEE D

(2) :Connectivity (IS RMAIANAHE LI

(3) :Capture (i)

(4) :Save horzions (& (Top). & (Base) FIJZ/E (Thickness) )
T AT

+ 3¢ B —Modeling—FEarthModel—Model builder (without

TDC (rizazir) ) T HE B AR AR 1) T A S AL

File Input Edit Output Help

TinesDepth mode: Tine

4-2 FESTART T AE SR

1: Input—Horizons A 4RI E S, *. hor)
2:Edit—Edit framework (4ifEmim 258, MBI, 4ok, frw SO
3: Input—Framework ( F:52Emfx. frwv SCfF)
4. Input—Trace gate i ABRIFIERD
5: Output—Generate (i)
= JE PR
TS —Analysis—Attribute extraction—Layer attributes

11



Ui H 2 R PSR L

4-3 ZJEPESE e R
1: Input—Solid model CigiA F54%. mod SC4F)

2: Input—Seismic/property data (& =25 U5 E ik it s B4 i+, mod SC4)
3: Input—Trace gate
4: Edit— &4 Top)
5: Edit—Attributes GEHEAREAIEE)
6: Output—Generate (ZEmmesssy)

25 “Horzion output file name” — 44

BIE HirgwmE

FESE A IR TAE 5, BATT AR A B 4 2R CReBRATLAAOD X H )2 (b
JEA WD ZD H BT R LT & M AT 20, A4S 2 AT AR 22
A H 25 R

File Hodeling HAnalysis Datalinks Utilities System Screen Help

Current display : 3:0.0
Current project 1 fpdfsnd jason

K 5-1 JASON T/EE3gpm

T3 H.—~Analysis—Section view and interpretation i H

LRI S (T

12



File Input Display Interpret Mindow Print Help jason gecsystems

B ] A= =] =|[T] H 1] &) 2] &l @l —

NstepddiriNstepd_aitm_ai.mod % H
snd
1 26 37 43 a9 70 a0 1 102 113 124 134 145 156 167 178 182 %
FE4 STS 3{5 ST1 S?? 3?4 3?1 3?8 3?8 35R 855 3?5 S?D 3?5 3?9 ST4 38%
1800
1850 - IR e Bl R
T:" 1800
H
A
1950 Ty e
2000
2050

Files: Nstepddir/Nstepd_aitn_ai,nod
Hstepddir/Hstepd_aitn_ai.nod: 9985.42 g/cn”3=n/s
snd: line 19, CHP 382, Tine = 1891.65 ns, X = 476420 n, ¥ = GOG9852 n

bl 5-2 bt A A S
e e

[E—
.o

Input—=Seismic/property data Cigy\ ik
H: EEERAAR, FE Seismic/property data KEM R ERSH

2: Input—Trace gate (i Aik$tidlii)
3: WY Zwi St
P e L

1: Input—Horzions CiAH )2 5 PUw a5 iR 245 1201

<

2: Input—Trace gate (i A\ik£iup)

3 WL GuidE KT

13



Wgc Jason

JASON (5.2) WHI5F

H R EE N
3D i 3k 2D 13k
21 32  CDP number 21 32 CDP number
13 32 line number 400 bytes line name
73 32 X 73 32 X
77 32 Y 77 32 Y
109 32  first sample time 109 32  first sample time

. 3D WAL A (> sgy):
Datalinks — Seismic/Property data - SEG-Y — Disk SEG-Y Import ...

1. Parameters ...
1) Create/edit SEG-Y format definition ...—»
Definition name — Standard disk SEG-Y
SEG-Y dimension — 4 3D
SEG-Y disk mode —» @ C
Quick verify settings —
Filename — List... —» ¥ SEG-Y Xf}

Show EBCDIC header ... BT 3200 FA Sk
Show binary header ... SR 240 FAYIE Sk

F B S P R B T AL EL AR R B A S A R
CDP — CDP ensemble number (offset 21) — 21
Line number — Specify trace header position below — 221
X coordinate — Source X-coornate (offset 73) — 73
Y coordinate — Source Y -coornate (offset 73) - 77
XY unit — B Manual override > m

2) Select / edit transport parameters ...

(1) Segy format 7% list "' s5i#% | Standard disk SEGY

(3) Time gate
1500 --- 3500 ms
(4) Time of first sample 0 ms

(5) m 3D
©) Add
| I test.sgy A
(7 rid% :
Test.sgy Edit ... 5
Survey name test
1

APEX JASONS5.2
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Trace selection
Lines StartC—1 End ] Increment |

CDP’s Startr— End — Increment ———

Scaling : 4 No scaling
(8) JGW file - - 7E list HEEN
seis.mod List ... o
JGW W44
(9) Model type
seismic
(10) Unit none
Ok
3) Desired JGW format As SEGY

8 bits
16 bits v
32 bits

® Floating point
4) Existing files [~ ®m  Overwrite v/
Append and overwrite overlap
Append and don’t overwrite overlap
5) Existing XY coordinates Do not read new XY coordinates
B Append and overwrite overlap v
Append and don’t overwrite overlap

2. Transport — Import selected files  (RI4#B%IA)
3. File » Save and Exit
CH B Al = e TP BRI 2 s S seis.mod )
. 2D RSSO (sgy) Nk (& kB ific 5t CDP. X. Y... 25 H)
1. Parameters ...
(1) Select / edit transport parameters ...
HIR 1) 2) 3) 4) [AHT

5) m 2D m 2D lines
6)
Add ... - EEA *sgy LI
#5 linen
5) — AR - Edit ... - |_> CDP’s a&l -- ]
|, Ok

R 2D LI, WAuE Sk EId XY
WL XY, IngcE g, B AR T PR RE A SO seis.mod .
1) 58— seis.mod
2) Utilities — Project management <= Project coordinates ...
Edit —» Edit X Y coordinates ...

@
Set Tracegate ... — T4k

(2) = Interpolate from corners

APEX JASONS5.2
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Set corners ... SN

3
©) Make XY

D) (3) A2, A Iyl Ze A4 b Nk 25 o
(4) File > Save and Exit

FHEIE N

—o MEFFIE ST GEOHFD A -
1. LAS #% sk ASCI S
ASCII 32 wo0l.asc

depthl logl log2 log3
depth2 . e

2. Datalinks > Wells - Well log import (las,ASCII)...
(1)Input — Set template file ...— £ Hh £k 4 ¢ — Ok
(2) Input — Select files...— %I i<k Eds 0 — Ok
(3) Edit — Edit template ...

a) Start depth m | Change unit... TR AT

b) Null value 0.000 (FEEARE BRI R EAD

¢) Datum 0.000 m | Changeunit ... T RR B AT
® Manual

d) Well position  (0.0,0.0) M | Change unit ... TE R A
® Manual

€) )
| Show file hrader ... | AU SR I P 25

)% 51 4

k—/~ type = i%&—/> log — Edit header ...
JGW representation

JGW log type

JGW annatation
Ctrl + &5 —"> Type —» &5 —1 log — Edit header...
VR 1) Depth: Ttack mode — Track only

2) HAtbih2k . Track mode — log only
3) R AL

Append and overwrite overlap

(4) Edit — Existing files |:: B Overwrite
Append and don’t overwrite overlap

(5) Transport — Import selected wells ...

APEX JASONS5.2
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3.

7£ Map view & H k2 -4

a) fLikE—A4T

b) Edit ...— Output file wol.wll | |List--- | A4
Xcoord [
Y coord [
Datum CRMCOIE B o b R M TR SRR 1 22D

0

(Datum 25ZAH, LR tops #fi5E Datum )

Ok

c)

Import wells

d) Ok
(6) File > Save and Exit
BRI

Gt & WEN R D)

Analysis — Map view and calculations ...

Input — Wells — Use Time as Vertical axis? (no) CHIRE I )

o RO I

1.

2,

1) H e 2 H 2 AR

— % *.wll > Ok

> vi deviate.dat

(FE 4 A, R E W TVD)

depth  x y

or depth  ox oy

ox. oy AAXTH LA AR S D

AR, =0 =178

NS ==
R

2) Jrh 2B s L CEFRUAN T i)
3) SEAER S R AL IR A ik (R

R PSR T Sk 7S «

Applications — Display & Editors

— section visualization and interpretation ...
Input — Vertical gate ...— Depth ...—> &R L
Input — Wells ...— no — MRS~ EH 2k

®m Display track

® Display tops

= IR S IR SR AR N

1. >vi welltop  (ZH A HkD

Well_1 topl depth (m) time (s)
Well_1 top2 depth time

\./\./éII_Z topl a.épth tiﬁ.{e

well_2 top2

R 1) EESAL: depth:m time : s
2) Topname 5JzZ4% (horizon name)%i-—%k
4
APEX JASONS5.2
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2. Datalinks — Wells — Well tops import (ASCII) ...

(1) Input — ASCII well tops file ...— % tops S

(2) Input »>Parameters ...~

1) Separator
v| White space

Comna
Colon
Semicolon
Vertical bar

2) Well top name
Column 2

3) v File contains wellnames

Column | 1

4)
v | Import time values
Column L4
Unit S

5)
v | Import depth values
Column | 3

unit [ m |

Save parameters as ...

6) Ok

— *.tpl

Hi
iy

|
% top name JIT{E 4114

5 well name JIT7E 5%k

75 time JITLE S5
P[] H A7

4% depth FT{E 51144

TR A

(3) Input — Output files ... (GZ 144 LR 2

Well file wil

List ...

B4 wil

X coord I:I
Y coord |:|

Datum 0

BN XY ABFR

Append and overwrite overlap
Append and don’t overwrite overlap

(4) Existing files —>|:: Overwrite v/

(5) Transport — Import

3 eV A I P 1L R VR L) tops (R )

4. File —» Save and Exit

APEX

JASONS5.2



Wgc Jason

VU B8 i e SR 7 I A .

Utilities — Project management — Project parameters ...

1. Edit — Type and units ...

Add Data type : GR
Unit : APl
1Y Data ytpe :
A yip Lithology
Unit :
none

v Lithologic data type :

= | Add...

Litho-type :

Integer representation :

Edit litho-types ...

shale

0

...... (40 - sand 1, oil-sand 2, ...)

BN, Ok
2. File = Save and Exit
B8 IN P) FEAFAE SCAT usertypelist.txt

6.0 FiAs:

Edit user defined clases — Add clases —315 #7124 4 (clases)
— Edit user defined types— Add type— — 35 B (1958525 1 (types ) —3H 5 A 547 (units )

— EF¥ clases

Horizon data Export & Import

LA GeoQuest 44 .

—. Export (Geoquest) horizons ... (3D)

Datalinks — Geoquest IES(x) — Horizons export ...
1. > geohorsexp . input.hor (input.hor g JIGW 1247 3 44)

2. Enter Geoquest card image format :
1:

5 P7 (Multi horizon 3D)
6: P7 (Multi horizon 2D)

Enter your choice :5  ( p7(Multi horizon 3D)

3. Enter name Geoquest file ( without extension ) :

geo
(‘27 Trace gate)
4. Use this tracegate (YN) vy

5. Enter element to store JGW trace number in :

1) trace numbers

G i X))
(&t SCrEAD

APEX

JASONS5.2
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2) CDP numbers
3) shotpoints
4) x position
5) y position
Enter your choice : 1
6. RACAEFIR: ()RS
Enter number to (De) select horizon ( O:ready) : 1
Enter the geoquestunit(s): ms  (JE ] ms)
Enter the geoquest column in which to output ( 1=Time, 2=Amplitude) (1): 1
(REEED
7) Enter number to (De) select horizon (O=ready) : 0
(4% geo.p701)

—. Import horizons (3D ) TR AL ms)
Datalinks — Geoquest IES(x) — Horizons import ...
1. Input:

(1) Geoquest files ...— ggs.p701
(2) Horizons ...~ EHAMZ4 — | typeofall

®)
— Zdataunit | ms — Ok (V= ms)
(4) Line/traces ...~ none ( ) —> Ok (¥ 7 trace gate skip ?, and survey name)

(A H4nt attribute unit; )
2. Options ...—>
(1) File options ...
File type P7(3D)

CDP number

Use trace field

4 Read x y coordinates

XYunit : m

Inspect files ... (ML

Ok

(2) Existing files »

™ Overwrite v

Append and overwrite overlap

Ly Append and don’t overwrite overlap

3. Transport — Import selected horizons ...

— N inputhor (45 JGW fH44)
— Ok

VelMod

APEX JASONS5.2
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I N A
1. YRR HANDVEL-- 2D k&= () \ 3 — 48, BdE A %55

CDP 5

1 9 16 / 24 32 40 48

1234566789012345& 8901234567890123456789012345678901234567890

HANDVEL 140

340 1601
1540 2075
2620 2335
HANDVEL 179
340 1602
1540 2057

820 1842 1171 1944
1980 2240 2245 2276

3254 2443
540 1695 860 1841
1820 2172

WFla) ms 33 mis

2. ZYEHEJE R EHE: HANDVEL—3D # X (R )\FI—A 4L, Hl A 50)

) CDP 5
1 89 16 24 32 40 48
12345667890113456&4901234567890123456789012345678901234567890
HANDVEL 20 " 140
340 1601 820 1842 1171 1944
1540 2075 1980 2240 2245 2276
2620 2335 3254 2443
HANDVEL 20 179
340 1602 540 1695 860 1841
1540 2057 1820 2172
HANDVEL 35 140
340 1601 820 1842 1171 1944
1540 2075 1980 2240 2245 2276
2620 2335 3254 2443
HANDVEL 35 179
340 1602 540 1695 860 1841
1540 2057 1820 2172

DataLinks — Velocity data ...(Import ascii Velocity files )

1. Parameters ...

(1) Select/ edit transport parameters ...
Velocity file format :
HANDVEL |::HANDVEL 2D format ( project )

PreMAX

®m Time

HANDVEL 2D format ( system) v/
HANDFVEL 3D format

ProMAX 2D format ( project)
ProMAX 2D format ( system)

Velocity unit of input files : ms

m 2D

APEX
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m 2D lines
Add .. | s kiR SOrE (vel836.dat)
W2 — Edit ... - B4

JGW velocity file : | stack_velocity.mod

Model type :
P Velocity

Sample interval : 2 ms
Ok
(2)Desired JGW format
(3)Existing file :
(4) Existing XY coordinates :
2. Transport —» Import selected file ...
3. File > Save & Exit

A, TS AT IE IR RN BT AN, IR SR UG SO Jedst AR FE RS, BTN
= R )RR

VelMod — Velocity conversion ...
1. Input:
(1) Stacking velocity data ...— stack_velocity.mod
(2) Trace gate ...
2. Edit — Datum
B Use constant time datum
Constant time datum (0) : 0
3. Output — Generate ...
Instanteous velocity

vi_time.mod List ...

Generate

4. File > Save & Exit
5. IR A ZH AL . nlx B AT, PE DR, BT I pE Y AL,

VU, dt R 2835
VelMod — Model builder ( without TDC )
1. Input:
(1) Time / Depth mode ...—> Time
(2) Horizons ...— 323014
(3) Tramework ...( 25— AE, AHZEILITD
(4) Tracegate ... (JF7&: Z&ANIHE skip=0,515 T.IX & XIME—#)
2. Edit ...
(1) Edit framework ...
(2) Edit data for EarthModel — Areal weight interpolation :
( Locally weighted or locally weighted & trianglation )
3. Output — Generate ... (FEZENIEHRE)
® Run now
LA *h*
Output solid model :
4. file > Save & Exit

vel
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Tiv R G
VelMod — Property conditioning ...
1. Input:
(1) Time / Depth mode ...— Time
(2) solid model ...— vel
(3) Seismic / Property data ...— vi_time.mod
(4) Trace gate ...
(5) Datum parameters ...—
B Use constant time datum
Constant time datum (s) : 0
2, Edit... (32952 -
(1) Scatter correction ...
Select layers ...

Left ... jump

Right ... jump

Apply

...... (B2 gt R VE ], LAy )
Done

(2) Smoothing filter ...
Smoothing filter :® Rectangle
Triangle
Inline
Crossline
3. Output :
(1) QC panel — A Aix 238 5 (1 G 4R 75 5 1D
(2) Generate ...
Seismic / Property file | Tpropcond.mod
4. File —» Save & Exit

IN~ UL N A
VelMod — Model interpolator ...
1. Input:
(1) Time/Depth mode — Time
(2) Solid model —» Vel
(3) Layers... > ik
(4) Data for seismic modeling — Tpropcond.mod ( 44 5 i )2 33 )
(5) Tracegate — | Inputtrace gate — %, (3473 UG SERS A1 skil 20
filln: line  CMP

20 140
35 179
skip 14 38

Output trsce gate — &,  (ERZER TIX & LI skip 20—+
flln: line  CMP

20 140
35 179
skip 0 0

2. Edit:
(1) Interpolation/extrapolation method — local ...
(2) Interpolation parameters :
Max interpolation distance : 1000 (3% /5 i 55 2 8] 1) 2 29)
Lteral interpolation : horion fitting
Time sample interval : 4 ms
Vertical interpolation property data : blocking
3. Output — Generate
®  Run now

10
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— interpolation_Tvelocity.mod
Timpedance _from_velocity.mod
Timpedance_from_gardner.mod
Tsonic_from_velocity.mod

T @I, JFNEE TSI Rt 2k
Analysis — Well log editing and seismic tie ...
1. Output — Create pseudo.wll

Well file pseudo.wll List ...
x 1 v [ e
Extract pseudo logs ... — *Timpedance_from_velocity.mod
Tsonic.mod
Tvelocity.mod (35 P41 14k logs)
Horizon file: [——————

*Tinterfacece.hor List ...

(FEH A FF 7)) tops)

2. P s P IR
3o T P s BRI il 2k

** Nk
1o DB n 2 s e
2. )RR, IR AL
3. WXt Tvelocity , Timpedance .. /ERE ER:, (238 2% (0,3)HZ )
4. A%} Tvelocity , Timpedance .../ g% «

Well Edit . TDC & Synthetics

— IR 2 g i -
Analysis - Well log editing and seismic tie ...
(1) Input— Well... < *wll  GEEEEH )
(2) gk W~ (p_sonic,density,...)
(g IF ML (A B e PR R D) BE)
a) WikRw 2 1H,
b) 4L K £k .
HART
4% — Draw log
JAT A AR 0 i e, P B ) il 2k,

A% :
Commit
(4) 7 AT 2 B M2 g Calculate Density with Gardner
(5) TFEREEIH T2, ridk Calculate Al
Select logs
11
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(6) — p_Impedance
6) - save as b dof 2k g £ 28 S )
(7) aaa

T EERRR IR P Rk gt 28 A by Wk ) 3k«
{E Control panel H1;
R/ sonic

Time(s) : 1.85 — N H R A S
Depth (m) : 2481.8

M | Display — Well vertical type — Time

o SO I A, SR NS
CAF SR I s ) — %2
Saveas... » *_T1i.wll

= AEWIUETE T — W25 % Tops 55 Horizons ()5 & :
Modeling - Wavelets
1. WNH RS
Input — Seismic mode ...—» B Zero offset
AVA
Input — seismic — seismic data ... — L FELE
Input — Wells/User locations - Select well ...—» *T1.wll
(I 23R ISR 1K 3
Input — Time gate ...— ... (&AL E)
Input — Select traces... (5518, F i & 7] 5 17l I F 5518

Number of trace per well
3

Generate trace selection

Lateral search distance (m) 100 € POV

2. Edit — Create synthetic wavelet ...
Wavelet Ricker

Output wavelet

Create wavelet.mtr

Start time : -0.05
L ength (s):
gth (s) o1
Rickerr wavelet central frequency (HZ) : 65
Calculate Show wavelet WoR TR PR S S A

12
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Compare with seismic spectra ... AT A L M R A L

OK

3. SRJ54F Well log editing and seismic tie :
Input > Seismic data ...— seismic.mod
Input - Wavelet — & 1%, (i% Create_wavelet.mtr)
FH 38 0 22 53 )2 (tops) 15 HuRE i B (horizons) 1 26 &
Edit mode : Bulk shift all

Stretch / squeeze all

Edit — Scale wavelet ...

(GERG: He TR IR 55 55 Rl P i AN DL

DA R EEBIR T

R, ..

Save as ...—» *T2.will

VU N5 Bt P A 3 - HES Bl sk
Input — Seismic data ...~ seismic.mod
Input — Wells/User locations - Select well ...—» *T2.wll

(28 o P — VIS 1) R B PR 30D

Estimate — Estimate wavelet amplitude and phase spectra ...

Taper

Output wavelet
Wavelet start time(s): -0.050
Length(s):

Wavelet maximum frequency (HZ): 70

(I i RSB ) T )

Papoulis

amp+phase_wavelet.mtr

Calculate

Show

Auto correlation

OK

R JE1E Well log editing and seismic tie ...

Input —» Wavelet - amp+phase_wavelet.mtr

SOZEE G Gl s, AR R, EEOR DU 2
Select logs ... —>{p_sonic

Save as ...

Time (128 th<k, FIT- 134 meic sk i e s D
P_impedance( & 4 >4 Hi #h£k)

- *T3.wll

WA S Ll Bl H2TEIRRBN. 559/ tops L5 horizons X5
FRGLR I H 2 SRl B8O k.

Fin PRI B T ) L

13
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1. THKE:

RKAEF, BEHBRE R0 56 BT €, — Bk 100ms 2 B, PRAE— D IR AN 553 .

2. HIVET B E (time gate):

D NEAGERAD, 2R TR =L, EER AR RERA L, SOEfEE
B At 1.
2) MHMJZER HRE GRS LU, ST B R N i dme e IR 2 B 20 e

DUMRZE SRR B R B D s TR R BERPIR U™ L, MR, S SR

3) FECTFIRE, el LALLH I,
H: FHY 0.05ms
HFHL 0.05ms

Input —» Time gate ...
m Use horizons

Set horizons file ... — *Tinterface.hor
Offset from top horizon(s): 0.05
Offset from bottom horizon(s) : 0.05
TR KA b

4) JESEEAA, BN =I0E, R, ST EARGE . Bl A AE R T T
5) H IR E RS KM E R T, FEH R EHER RO S Y ER T .
JE IR i s AR Ee SR I 7, AW RS S AL R IR ki ST
6) TUHIELBI T PRI
DU AERTA I S A S LA OC AU s R e b AT U 5, DAL ORI 15 A
IO 5 MR R (1 55 RIS HC, AR Ar (EH B D2t

TR LA (1 Ty i
(1) Edit — Scale wavelet ...

(2_ InverTrace —» CSSI — Edit —» Wavelet scaling ...

Input wavelet

amp+phase_wavelet.mtr

Output wavelet
amp+phase wavelet scale.mtr

Estimate

e
s

W | ok | WORECHIR TR 1,008 T KT8 amp+phase_wavelet.mtr

AT LI N AR R, NEAE Input R ECH R LE A )

T amp+phase_wavelet _scale.mtr

N~ B IE A S IR LS p_sonic [H£k:
JHRIR R R . Bl 5 T L o, i S )3 e ith 218 Ui,
P

Analysis — Well lig editing and seismic tie —> (A SRIRA)

TD-correct Sonic (EM TDC) A SR PR i 1 2D
14
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T
Save as ... — *_calibri.wll

RIGFMEIEG I, F3H3h4T EarthModel builder with TDC £k,

L BIRBIRAER T
Analysis — Graph view ...
Input — Single trace ...
- R G Z RN 7, A *last.mtr )
-1k 0 CHEKMTE

Earth Model (EM )
DA %’ﬁ:
« IRPESLAY tops.  logs A1 AIIE) Horizons
. top name & horizon name Z—Ff:
TiE MR R L ARRE, 5 A il R4
W E PN E 4 (horizon name) BEAN[H], 1 b2 A i 44 (layer name) S5 A1 [i]
. Time-Depth /5% % IEAff

o wN e

T Je/ER A1 EarthModel:
(—)EarthModel — Model builder ( without TDC ) Without TDC
1. Input:
(1) Horizons ...— &= 3CA} input.hor CELEGHTZ)
(2) Horizons / tops to tie ...—» (NI, )2 WS by JZRE A 1)
AT R IR )
(3) Framework ... — H—kAl, wIAGE; W CH *frm X, WTIE—AN S (> frw)
(4) Wells ...—> 1k O g A LF M ERINF  SopE GT>wlD el 728 GEZ I
(5) Logs ...—> EZ R 2k
H% =Fh: p_sonic,
density,
p_impedance)
(6) Trace gate ...— P& i# i [
2. Edit:
(1) Edit framework ... ------- I (*.frw)
R
a) Tl NV R 1 S
MR Z T 46 ) F 32 2
Jeir ) MR, R AT B
Bkt =) RI ) R AN B datum
AT SIS B T, iz
b) QC trace gate ... (7 QC B VLD
Generate QC (H5)
QC panel « (BHZMEELRE TG, ETHE%)

c) Saveas...(*.frw)
d) Ok

(2)Edit data for EarthModel
Areal weight interpolation (3% N i5115)
—[ " Inverse diatance weighted
Locally weighted — (GH-/ i FH 320

15
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Triangulation
—» Locally weighted & triangulation
Well weights ...~ 38 HIFER, — A 1
Log parameters... —>

Log P_sonic

Vertical detail :  4ms (%5 R HHR KRR FF)
CoF g th e s SN TRLA ) 3 ) SRATHE )
3. Output — Generate ...
(1) A Runnow
(2) N2 (%> Tinterface.hor) —— (&I, REE. HHR)

(3) Output solid model :

Output directory: Solid_notdc
(4) Interface & layers :
Merged v
Separate

FEA e L Isolid_notde/Tinterface.h*
4. File —» Save & Exit
5. I o, A (Al S th 27y
(=)EarthModel — Model generator ... Without TDC
1. Input:
(1) Solid model ...— notdc (3% Model builder without TDC {145 % )
(2) Trace gate ...
2. Edit:
(1) Model parameters ...
Time sample interval :  0.004 s
C KARENAIREG: T InverTrace I, SRR R S E—FE,
310
0.25
(2) Edit data for seismic modeling :
Wavelet interpolation ...— 1% 46 &%
Time gate ...~ ® Use horizons
Set horizons file ... <= *Tinterface.hor
Top horizon
Bottom horizon

3. Output — Generate ... (i% Timpedance.mod) ----FFJ5i4[#) Trace merging

R AE I 18] 5 R L # ¥ i) EarthModel:

(—)EarthModel — Model builder (with TDC) TDC

1. Input:
(4) Horizons ...— 1% /=3 inputhor CELEEIKTZ)
(5) Horizons/tops to tie ... (EEDGEINE, 1%/ZBAUEH B4y JERUZ SCAT#AT (1)

iR INAIN))

(6) Framework ... — S—kfil, wIAKE; WO *frm SCMF, WE—ANS % (> frw)
(4) Wells ...~ & C &g B b RN A0 S0 (*ealibrewlD ,  ctrl +45 GEZIF)
(7) Logs ...~ EZ R hsk
(8) Trace gate ...— ZEiE G [

2. Edit:

16
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(1) Edit framework ... ------- Pas (*.frw)
HE:

a) IR NV S
MR JZIT 1A 2 = G i
JoHEWT R NIRRT R B HR
W ZDIRIIKZANREN ) datum
AT RIS A T )=

c) QC trace gate ... (57, QC i u D
Generate QC (H5D)

QC panel — (FHUEMRER LTS, T FER)
c) Define datum ... —  *Time horizon (A5 W /2 I 3% S (0 T2

Depth from
e) Saveas...(*.frw) Well tops
f) Ok
(2)Conversion parameters ...
Standard deviation depth datum : 0
Standard deviation depth thickness: 6 (2)

Standard deviation sonic scale factor: 0.1
(3)Edit data for EarthModel and / or InverMod
Areal weight interpolation (1% 4 i 57.323)
—[ " Inverse diatance weighted
Locally weighted ~ (Jf-/b i FH b
Triangulation
Ly Locally weighted & triangulation
Well weights ...— 58I A, —MH 1
Log parameters... —
Log

sonic

Vertical detail : 2 m 1ms
O b th £k e SCIE ) 43 % R )
3. Output — Generate ...
(3) ® Runnow
(4) EHH AR E* calibrewll . Tinterface.hor, Zinterface.hor)

(&I WEIES W)
(3) Output solid model : tde

Output directory : solid_tdc

4) Interface & | : v
(4) Interface & layers Merged

Separate

FEAE S *calibre.wll
Tinterface.h*
Zinterface.h*

4. File —» Save & Exit

5. PN, A (A I i LA 3 = Hod

(=)EarthModel — Model generator ... TDC
1. Input:
(1) Solid model ...— tdc (% Model builder with TDC {145 )
(2) Trace gate ...
2. Edit:
(3) Model parameters ...

17
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Time sample interval : 0.001s ( 0.0005)
( XFEMRE: T InverMod AT StatMod I, SRFERFE AT /NS, D
Depth sample interval : 2 m 1ms
310
0.25

(4) Edit data for seismic modeling :
Wavelet interpolation ...—> % N 4551k
Time gate ...~ ® Use horizons
Set horizons file ... *Tinterface.hor
Top horizon
Bottom horizon

3. Output — Generate ... (i% *.mod)
® Run now
T35 %y H N 4% Timpedance_from_sonic.mod
Timpedance_from_sonic_and_density.mod
Timpedance_from_sonic_gardner.mod
Tporosity.mod
Tsonic.mod
Tdensity.mod
Zimpedance_from_sonic.mod
Zimpedance_from_sonic_and_density.mod
Zimpedance_from_sonic_gardner.mod
Zporosity.mod
Zsonic.mod
Zdensity.mod
*0Ok
FEAE S L Jsolid_tde/*.m*
4. File > Save & Exit
5\ 5 AT A A R
KL #¥ horions .tops .logs = # &1, %45 R R P CEE! |
A R I 2 B A (025 ) 3 A S5 B0, A5 M B ORI A

—. EarthModel — Model interpolator ...  (F BHFEAAE)
1. Input:
(1) Time / Depth mode ...—> Time
(2) Solid model ... > tdcl
(3) Layers..—> EZE, 4 RFEME
(4) Seismic /Property data ...— velocity.mod

(5) Trace gate ... Input trace gate ... (i)
{ Output trace gate ...  (%%)
2. Edit:

(1) Inter / extrapolation method ...— i% P #H5EVE
(2) Interpolation parameters ...
Time sample interval :  0.004 s 0.002 s
Maximum lateral interpolation distance : 25 m
Gz EAE, ERT ORI U EE &)
Lateral interpolation seismic data [® Horizon fitting v/
Well weights

Vertical interpolation seismic dat Blocking
Interpolation v/
3. Output —» Generate ...— interpolate.mod

18
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4. File — Save & Exit

Wavelets —» Wavelet estimation ... WE

— A7, T
(—) Input :
1. Seismic data ...— seis.mod
2. Wells / User locations
HI: m Use wells
Select wells - *wil  CGEVRI 4 il 3044

ToH: W User other location
Select location ... (7E°V-1 & _Eik— )
3. Solid model ...—»
® Use solid model
Select solid model ...— tdcl
4. Time gate ...
® Use horizons
Set horizons file ...— *Tinterface.hor
Top horizon
Bottom horizon
5. Select traces ...—> &I} 55 i iE %L
(=) Output — Create synthetic wavelet ...

Wavelet type :
( Ricker
Ricker wavelet central frequency : 35 )
Double cosine v
Low  Opper Lower Upper
0 25 375 62.5
0 10 80 100
Output wavelet -
*.mtr List ...
7 list... PAE ST BT 44
Starttime: -0.03 Phase rotation: 0
Length : 0.06 Sample interval : 0.002
A QC
Ok

o AT EICH I == I S5 (1 3t o Ml A 51

(—) Input :
Wells /User location ...
HH: B Use wells
Select wells — tdc1_tdc_*wll  CEVR I &3 1 3044
T m Use other location

Select location ...
(AL )
(=) Output — Estimate wavelet amplitude & phase spectra ...

Taper type ;™ None
Papoulis  v' (ZZ18 %L
» Cosine

19
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Output wavelet
*.mtr
Wavelet start time :  -0.064 -0.03
Wavelet length :  0.128 0.06
Wavelet maximum freq. : 100
( Wells correlation range (s) : 0.01

Use prior wavelet to stabiliz  ®Yes [ No
Prior wavelet : wavelet-1.mtr
Prior wavelet weight : 0.1 )
QC
Ok

=, File —» Save & Exit

M. W1k

Applications — display & Editors — Graph visualization ...
— Input — Single trace ...

-0
InverTrace
—. InverTrace — Constrained sparse spike ... CSSI--- (LR ik 5D

1. Input:
(1) Seismic data and wavelets ...—
Seismic — list ...— seis.mod
Select Wavelet ...— list ...< & — T
(2) Trace gate ...
(3) Timegate...—>
® Use horizons
Set horizons file ...— *Tinterface.hor
Top horizon
Bottom horizon
(4) Wells / User locations
B Use wells
Select wells ...~ (3% 2 NI R IS0
(5) Select QC traces ... (3-5i)
2. Edit:
(1) Edittrend:
Trend is : constrant
Horizonfile ...—~ *Tinterface.hor
Horizons ...—»> &2
From log ...— (1 ZIFBABTINZE A B it S EHO
gl Cihgerpoo)
Select well ... (& LI &, REM)

Saveas..—» *atm <« Ok

(2) Editconstraints ... (FHIFMIBHPTIIZL, 20 RE s (1) Bcs i 1)
SARBIS TR AD K P RSN INP B € M AR P
Saveas..—» *atm — Ok
(3) Wavelet scaling ...

Input wavelet [—]
Output wavelet 1
20
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Correlation range (s) :  0.02
Scale factor : 1
Saveas ...

W Bl RO PSS, A7 T —ANF 7k, X2 E] input
FOR G B A I 1 LA S B
(4) Edit and QC parameters ...

Lambda 5 50 35
5 100 25
it QC #fisE Lambda
(5) Advance — Wavelet interpolation ...— 3% P4 # 59%
(6) Advance — Trace to trace constraints ... (AN 1 5048 F i M 29 30
Trace to trace constraints On

off v
( On: Acoustic impedance constraint: 4800 kg/m”3*m/s*m
Two travel time constraint : 4e-05  s/m )

(7) Advance — Soft trend constraints ...

Soft trend constraints : % On

Off v

[ On: Soft trend constraints (%) : 20 ]
(8) Advance — sparse spike parameters ...

Lambda: 35

Reflectivity norm: 0.9

Seismic misfit norm: 2
(9) Advance — Performance settings ...

Maximun number of iterations for sparsity : 5

Maximum number of initial model iterations : 6

Maximum frequnce: 60 200 (f<1/26 )
3. Output — Generate results ...
® Run now
Batch directory ; | Invertrace
ekt 2

B Generate acoustic impedance data
[0 Generate reflection coefficients
B Generate synthetic data
[0 Generate residual data
Ok
4. File —» Save & Exit

. InverTrace — Trace Merging ... AITM
1. Input:
(1) Low freq. Al data ...—~ Timpedance.mod
(2) Bandlimited Al data ...—> ssi_impedance.mod (¥E ssi_batch_cssi H & )
(3) Wavelet — &A1
(4) Trace gate ...
2. Edit:
(1) Design filters ...— & XK 57710
Lowpass
Bandpass
Filter length : 512 1024 (KT HfaE )
(2) Edittrend ... (LI fAME)
3. Output —» Generate ...

21
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B Run now
G Y
B Complete acoustic impedance data — aitm_ai. Mod
B Low freq. Component of Al — aitm_ai_low . Mod
B Bandlimited component of Al — aitm_ai _bandlimited . Mod
O Al data with trend subtracted (Ji##14%)  (dAD
[0 Al data with constant subtracted  (Jgidi s $0)
Constant 0 (kg/m"3*m/s)
Generate

4. File > Save & Exit

R A IFIWAN B R AR BRI, T7 vl & 0.
0): (1) FFrf EarthModel , RFEZHEE 5 RE 5,
(2) =k Processing ToolKit — Resample , %} Timpedance.mod KA.
5. Work AL, ArxIREigefE (10, 75) HZ fugdt BoR, #15 AL .

—. InverTrace — Create / Edit tables ...

A=A

Al - porosity — save as ...— ai_poro.tab
Al - Velocity — save as ...— ai_velo.tab
Al - Netpay ( Net factor ) — save as ...— ai_net.tab

PU. InverTrace — Net pay & porosity estimation ...  (NPPE)

1. Input:

(1) Calculate by Al —trend —baselineAl

Al only

(2) Reservior has |:: Low

High Al
(3) Aldata... —»  aitm.mod

v

v
(B RV R BT 5
(Trace Merging result )

(4) Al to porisity table ...— ai_poro.tab
(5)Al to velocity table ...~ ai_velo.tab
(6) Al to Net pay table ...— ai_net.tab

(7) Trace gate ...
(8) Time gate ...—>

® Use horizons
Set horizons file ...— *Tinterface.hor
Top horizon
Bottom horizon

2. Edit:
(1) Baseline value ... (Al)
(2) Edit trend ...

3. Output - Generate

® Run now
EHETH N2 *.mod

&

* hor

L1 Complete difference Al data
[ Difference Al data within time gate

H Net pay
® Porosity

Generate

22

APEX

JASONS5.2



Wgc Jason

4. File —» Save & Exit

InverMod

WE: (1) REMZ4(horizons ) 415 #1244 (tops) —FE
(2) AT RFEZF /NG EarthModel (with TDC) %
—. InverMod — Princapil component analysis ... PCA--- 41553 Bt
1. Input:
(1) PCA mode :
|::Principal component analysis ... (gi)
Seismic character inversion (sci)
Both v (both)
(2) Solid model ... — tdcl (% EarthModel solid model)
(3) Seismic data ( seismic character inversion ) ...— seis.mod

(4) Uncertainties ... (*.unc) (B, AR
(5) Trace gate ...

2. Edit...
(1) PCA parameters ...—

PCA type : PCA unconstrained (default) v/
PCA constrained
Singular value decomposition type : SVDallpc v
SVD seismic data pc
Constraint type principal components : None
Hard
Soft
Hard (default) v
Constraint type weights : None
Hard
Soft
Hard ( default) v/
Constraint type sum ; None
Soft
Soft ( default) v/
Constraint type inverse : Hard
Soft
Hard ( default) v
Bounds principal components : Automatic v/
User defined
Principal component info cutoff : 0.98
Principal component info cutoff : 0.98
(2) Seismic data parameters ...(sci): —
Seismic data : seis.mod
Wavelet start (s ) : -0.064
Wavelet length (s): 0.128
Wavelet max. freq. 80
(3) Edituncertainties ... (A ARZm#)
3. Output — Generate ...
® Run now
Output solid model : pca_both
4. File —» Save & Exit
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v InverMod — Model estimation ... ME
1. Input:
(1) Me mode ...—>
Me mode :

Seismic character inversion (sci )
Both v
(2) Solid model :  pca_both (& PCA [t )
(3) Wavelets ...— V-2 13
(4) Seismic data ( gi ) = seis.mod
(5) Seismic data ... (sci) — seis.mod
(6) Wells ... &2 AN IRE I SO
(7) Logs...—> &% hek
(8) Trace gate ...
(9) Time gate ...
® Use horizons
Set horizons file ...— *Tinterface.hor
Top horizon
Bottom horizon

|:: Geologic inversion (gi)

2. Edit:
(1) Wavelet interpolation ...—¥k P 4 5592
(2) Seismic parameters ...—>
Maximum frequnce (HZ): 80 200
(3) Estimation parameters ...
Standard deviation weight misfit : 0.2
Standard deviation trace scale misfit: 0.1
Standard deviation wavelet start time : 0.004 s
3. Output — Generate ...
® Run now
Output solid model
4. File > Save & Exit

pca_both _me

—. InverMod — Model generator ...
1. Input:
(1) Solid model — | Pca_both_me (i me %D

(2) Data for seismic modeling
Wavelets ...— i 1 T
Seismic data ...— seis.mod

(3) Trace gate ...

2. Edit:
(1) Modeling parameters ...
Time sample interval :  0.001 s 0.0005
Depth sampleinterval: 2 m 1
310
0.25

(2) Edit data for seismic modeling
Wavelet interpolation ...—» % A #5735
Time gate ...—>
B Use horizons
Set horizons file ...— *Tinterface.hor
Top horizon
Bottom horizon
3. Output — Generate ...
B Run now
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T N2 *.mod
Ok
4. File — Save & Exit

5. AHWIABUNE LB 73 A1 B A Al 45 2R -

HIUAAL - Iproject/pca_both/areal_weight.hor

AR Iproject/pca_both_me / areal_weight.hor

Rl K : /project/pca_both_me/*syn.m* LR E e

JEA : Iproject/pca_both_me/Tinterface.hor BB 2 H AR

M4 e Jproject/pca_both_me*.mod ...

25
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StatMod

HEHT=4TKX.

FEE:
1. Sequential Gaussian Simulation (J¢ & =) SGS
2. Sequential Gaussian Collocated Co-simulation (¢ = id & Wiidtl) SGCCS
3. Sequential Gaussian Co-simulation ()& =il ipsil) SGCS
4. Sequential Indicator Simulation (¢ B ML, A MR SIS
5. Lithology masks (I#4 % M H 7~ AR 40L)
6.

Sequential Indicator Simulation with a trend (37 &% [1))7 BL 57~ A540L) SIS with trend
7. Stochastic inversion (Ffi#1 5 )

F4k,  First data 72 353598 (BEHE); Second data 32 5 FHHIEIE AR EIE) .
— . Sequential Gaussian Simulation (553 &4 #)

- RHEE, 1ERE—Fh &R BEHLE
Bl A2 Clayer) , JHZIFMIFLBRE, SEAT LB R BEALAL .
— i 4 15-20 A AT B AR
43HT: porosity { first histogram
first variogram
(—) StatMod — StatMod analysis ...
1. Input:
(1) Variograms / transforms file ...~ (4 ASC#:4) simu.var
(2) Trace gate ...
(3) Time / Depth mode ...— Time
(4) Solid model ...—tdcl (3% EarthModel (145 )
(5) Layers ...~ &)z=(layer),fl4n: b.c )z
(6) YESH-H BTy o3 #r
Data for histograms and transforms—
Well logs data ... v
Model data ...
Horizon data ...
a) I GEZ AR
Log type : (i&H—JF ik, Wi porosity)
HI I StatMod Transform % I

b)

Histogram —>|:: v Nr of intervals : 10 (1577 EI4&%0

Build the histogram

— HILE T E

— Done

—»>
¢)| Transform —| v Use automatic fit

Gaussion v
Ly Type| Log-Ganssion — GEAT—FkH
L, By table EWEIISEA )

d) Save as first ...

— porosity_hist (£ simu.var )

— Assign current transform to selected layers
— Ok — Done

1 StatMod
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e) Line width (B Z4% %)
Title (5E %)
Done
(7) VEFHE 12 5 B A

Data for variogram sampling and modeling

Secondary data ... Model data ...

— |: Primary data ... v/ — |:: Well log data ... v
Horizon data ...

a) 1% 2 NI S
1EH 2k ( porosity ), HiH StatMod variogram % |1
b) F4GAE (First data) A L FLRGE I E Oy EIAEAE,

Sample vario ...

— Function
™ Variogram v/
Cross-vario
- Madogram
Rodogram i

Threshold :
"» Indicator #of lag Lag intervel

i

— | Build the sample variogram (AR ED

c) AT LAFIH A T R 1R) 5 G 1) AR Ak -
Select search parameters :
Anisotropy : Isotropic & 1a] [ 1D
r Anisotropic (£ [a] 5E)

» Scan v (CFAHife J2 B R BGE 1w J7 1)
Lateral Direction (Azimuth)
# of angles Angle Tolerance  Bandwidth (m)
5 10 15 5000

Vertical Direction ( Dip ):
Tolerance Bandwidth ( m)

15 1000

d) Anisotropy : — Anisotropic

Build the sample variogram
e) — Ok

f)

Model vario ...

Func Type:

Nugget
Gaussian

Spherical v/ ¥ Gaussian X Spherical

Expo A2 Bt
Gen-Expo

Rel-Quad

2 StatMod
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5 sill {5 x.y.z ( lag i), " LA E . 7 Gaussian simulation 1, Z j& F2 K.

Sill

Gaussion

V4 X Y

o Zo G b A A R SR
Xo AEFE ) 5 ) AR K3 A e L (R s b 5 43 #7)
Y FEM A 7 1) BRI RS A Y R (AR H 5 2 #)
7F Gaussian simulation /1, X 5 Y /2 5 ¢ EE (1.
ERAE D IR
DI sill {55 xy.z ( lag )
2| Add

DEAEE, rsetmE ik kD
2)fzicsill Y xy.z ( lag fH)

Change

L
g) Direction :

Anisotropic

h)

Save as first ...

— porosity_var (f£\ saimu.var)

— Done

— Assign current variogram to selected layers
— Done — Ok

1Y kit H 7 porosity_hist
simu.var

A5 porosity_var

i) Line width ... 5% L3
Title EPS
Done

2. File —» Save & Exit

(=) StatMod — StatMod modeling ...  ({FZH-FLERE A BEHUSAD
1. Input:

(1) Simulation mode ...
B Run property simulation
Mode : Gaussian simulation v
Gaussian cosimulation
Gaussian collocated cosimulation

Threshold indicator simulation
Done

(2) Time / Depth mode ...~ Time
(3) Solid model ...— i EarthModel f) 45 5

StatMod
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(4) Layers..—> &, filln: b.c 2,45 RAENIBE
(5) Primary input data ...— Well log data ...

1 Z AR SO

1 —JF b2 (f1: porosity)
(6) Variogram / transforms file ...— i simu.var
(7) Trace gate ...

2. Edit:
(1) Realization parameters ... CSEELZHO
Nr of realization : 10 - 1 2 AN SR K BN LIS S (4ol
Output sample interval (s) : 0.001
O Perform kriging also (T B FL )
m Use ordinary kriging R e H 4D

(2) Search parameters ...

Search radius (m) : 1000 AR, KL,
KT ImE, AWA .

While kriging
Number of neighbors per octant : 4
®  Use irregular search on primary data

While simulation
Number of neighbors per octant: 2
Seed of random generator : 1
Use same path Always v

|:: For fine grid only
Never

I Snap well to grid for fast performance

(3) Transforms ...—

Transform ...
W2 (Fltn: b.e) HXENE T Bl 23 porosity_hist

4) Variogram ... .
“) g - Variogram ...

— JZ 50 R AR S 6 24 porosity_var
(6) Super codes ...
Layer Super code
b b
c c
3. Output — Generate ...
B Run now

Output type : Model v
Horizon

Primary output
Primary file name : ssm_bc_porosity simu.mod
B Generate primary kriging error : ssm_bc_porosity_simu_error.mod

SO (T Nroof realizations : 10 T A= 2E DL R AN S0
ssm_bc_porosity_simu__01.mod
ssm_bc_porosity_simu__02.mod
ssm_bc_porosity_simu__03.mod X FLBRBE ) 10 IR BEAL

...... LEPEE N E R TR
ssm_bc_porosity_simu__10.mod
4. File —» Save & Exit
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—.. Sequential Gaussian Collocated Co-Simulation (/¥ 3% 5 #7AC & hHHEHRl):
------ FHHEARMBA P A B 3T REAUESRL, FE5FFILAD
mMEFHEIHZS, NWEERHEETH 10 0L LR F] 5—6 DEIT,

1. First ( porosity) -------- Histogram porosity_hist
2. First ( porosity) -------- Variogram porosity_var
3. Second (Al) - Histogram aitm_hist

4, PIREE AR R E (AT 2 B2 HT)
AN AR 1A 5 & (cross variogram),  #cf3E SREHE (1A 0 R B I DML o
(—) Statmod Analysis ...
H AR E T E AR R E T T, WTRAUNHT, AT
IR s E T KR A
1. Input:
(1) Variograms / transforms file ...— (i%&3Cf42) simu.var
(2) Tracegate ...
(3) Data for histogram and transforms —» Model data ...
(a) < aitm_ai.mod < None

b
(®) Histograms ... N Build the histograms
— Done
(©)
Transforms ...
Type: Gaussian v Use automatic fit
(d) .
Saveasfirst .. — aitm_hist — Ok  (f#A simu.var)
— Assign current transform to selected layers
— Done
(e) Done

2. File —» Save & Exit
(=) StatMod modeling ...
1. Input:
(1) Simulation mode ...
B Run property simulation
Mode : Gaussian simulation

Gaussian cosimulation
Gaussian collocated cosimulation v
Threshold indicator simulation

(2) Time/ Depth mode ...— Time

(3) Solid model ...— tdcl

(4) Layers ...~ 25 KAL R K

(5) Primary input data ...— Well log data ...— #3155 i £ (porosity)

(6) Secondary input data ...— Model data ...— aitm_ai.mod

(7) Variogram / transforms file ...— simu.var

(8) Trace gate ...

2. Edit:
(1) Realization parameters ...
Nr of realization : 10
Output sample interval (s) : 0.001

StatMod
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[ Perform kriging also
®m Use ordinary kriging

m Use cokriging second non-bias condition

(2) Search parameters ...
Global
Search radius (m)
While kriging

10000

Number of neighbora per octant : 4

®  Use irregular search on primary data

While simulation
Number of neighbors per octant :
Seed of random generator :
Use same path |:: Always v

For fine grid only

Never

0 Snap well to grid for fast performance

(3) Transforms ...—> Transform ..

— porosity_hist

— | Second Transform ...

— aitm_hist

(4) Variogram ...—>

Variogram ...
(5) Super codes ...
Layer Super code
b b
c c
(7) Correlation coefficients ...
Layer Value
b —0.7
c —0.7
3. Output —» Generate ...
B Run now
Output type : Model v
|:: Horizon

Primary output
Primary file name :
B Generate primary kriging error

IS

Secondary Output
B Generate secondary data :
B Generate primary kriging error

FrAERC A SO

ssm_bc_SGCCS_second_01.mod
ssm_bc_SGCCS_second _02.mod
ssm_bc_SGCCS_second 03.mod

4. File > Save & Exit

—> porosity_var

— ISR ARET I I A R R B

ssm_bc_SGCCS_first.mod
ssm_bc_ SGCCS _first_error.mod

CH1F Nr of realizations : 10 i LA A4E LR 4SS0
ssm_bc_ SGCCS _first 01.mod
ssm_bc_SGCCS _first_02.mod
ssm_bc_ SGCCS _first 03.mod

}H%@E%m%%ﬁw%%

ssm_bc_ SGCCS _second.mod
ssm_bc_ SGCCS _second_error.mod

}H@ﬁ%%ﬁmﬁw%%
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=. Sequential Gaussian Co-Simulation : (FF 5 S EH])

Transform
first : porosity (Well)/ >

Variogram

- Transforms >—> Cross Variogram
second : aitm (cube) >

\ Variogram

(—) SdatMod analysis ...

S — I 1)y AR e R R Y LT I E b s e,
I AR R AR e S R I AT A e
1. S 3MdRmAR K (i)

Data for variogram sampling modeling — Primary data ... — model data...
2. Input:

(1) Variograms / transforms file ...— (%3¢ {4:42)simu.var

(2) VEMHHE AT A 2 K o A
Data for variogram sampling and modeling
— Primary data ... > Welllogdata... — *t.wll — porosity

@ | sample
(b)

Function :

Cross variogram YEEH: Firstdata HgHE EALIRE IO
Second data F7 A FHPTA R EH 7 &

First data ...

— porosity_hist — Ok

Second data ... |~ aitm_hist —» Ok

© Show the Cross Plot

ai

» porosity

Fit m Edit polygons

I polygon — Save as ...—> porosity_aitm.tab — Done

(d)

Builder the sample

— Ok

e
©) Model Vario ...

StatMod
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Func Type: Gaussian (M[IEFERIE . F5%0)
B sill (AR AUBREE S BT FUAH DG, BT LA L sill {42 47 {H,

T ST 48] a5 BE BT AR S, I L sill R IEAED
M5 lag (Xx,Y,2)

Save as first ... | — porosity_aitm_cross_var  (simu.var)
— Assign current variogram to selected laters
— Ok

3. File —» Save &EXxit
(=) Statmod modeling ...
1. Input:
(1) Simulation mode ...—»
B Run Run property simulation
Mode : Gaussian simulation
Gaussian cosimulation 4
Gaussian collocated cosimulation
Threshold indicator simulation
(2)Time /Depth mode ...— Time
(3) Solid model ...—» tdcl
(4) Layrts ...—> b,c

(5) Primary input data ... — Well log data ...— porosity
(6) Secondary input data ...— Model data ...— aitm_ai.mod

(7) Variograms / transforms file ...— simu.var
(8) Trace gate ...

2. Edit :
(1) Realization parameters ...
Nr of realization : 10
Output sample interval (s) : 0.001
I Perform kriging also
®m Use ordinary kriging
m Use cokriging second non-bias conditio

(2) Search parameters ...
Global
Search radius (m) : 10000
While kriging
Number of neighbora per octant : 4
m Use irregular search on primary dat

While simulation
Number of neighbors per octant : 2
Seed of random generator : 1
Use same path Always Vv
For fine grid only
Never
[ Snap well to grid for fast performance

(3) Transforms ...—> Transform ... — porosity_hist

Second Transform ... . .
- — aitm_hist

StatMod
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4) Variogram ...— | Variogram... | _s porosity var
g p Y

— | Second Variograms ... | aitm var

Cross varioaram ...

- — porosity_aitm_cross_var
(5) Super codes ...
Layer Super code
b b
c c
3. Output — Generate ...
B Run now
Output type : Model v
Horizon

Primary output
Primary file name : ssm_bc_cosimu_first.mod
®  Generate primary kriging error :  ssm_bc_ cosimu _first_error.mod
HreA ot (T Nroof realizations : 10 9T BAS A2 LR AN 3o
ssm_bc_ cosimu _first 01.mod
ssm_bc_ cosimu _first 02.mod
ssm_bc_ cosimu _first_03.mod

Secondary Output
B Generate secondary data : ssm_bc_ cosimu _second.mod
®  Generate primary kriging error :  ssm_bc_ cosimu _second_error.mod

I AL AN S
ssm_bc_ cosimu _second_01.mod
ssm_bc_ cosimu _second _02.mod
ssm_bc_ cosimu _second _03.mod

4. File > Save & Exit

P0. Sequential Indicator Simulation :(F 3 87~ — — H 2 H /S IR AER
7 o gt U1 2 TS % €1 Y1 € S R o G/
YEIF Bt th & 4a 22 5 B 4381 C indication variogram)
(—) FEALAETERAL.
Utilities — Project management — Project parameters ...
Edit — Type and units ...

Add ...
Data type: | lithology

M Lithologic data type | it litho-types ...

Add ...
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Integerrepresentation : | @ HE: P50 H,
LGP

Lthotype :

sand

Integerrepresentation :

1

(B A7 N\ 314 usertypelist.txt)

(=) M FunctionMod A5k, 8 ik Wl - ih 26 55 40 Ay 5 Pk 28 (i)
(=) FEHit Earthmodel ,JL AR Ak i 45
PO AR LR P M 24 7m A8 5 B 23 #r -
1. luput: (fEEPEFRRA - 20 HT)
(1) Time /Depth mode ...—» Time
(2) Trace gate ...
(3) Solid model ... —» tdcl
(4) Layers ... > b,
(5) Data for variogram sampling and modeling
— Primary data — well data
Data
Well file : = wil

Model type :
P lithology

Done
( B StatMod variogram % I1)

Sample vario ...

(a) Function :

Indicator(Lithology)

(b)Lithotype : shale  (fEik—Fk)
(c)

Build the sample

(d)

Model vario ...

Variogram type : Indicator(lithology)

1 st model type : lithology

lithotype : shale

Func Type : Gaussian

5 sill, lag (X, Y, 2)

(ZHBJZ PR R, XY TR RN —— Z & FZE)

(e) | Save the first ... — litho_var

R[5 (b):  Lithotype : sand
HH(c)-—--(e) = litho_var
...... (R W RE— e A A E R R AL 5 ¥ 40 AT, #AE N [R]—AN SCAF litho_var)

2. File > Save & Exit
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(=) StatMod modeling ...
1. Input — Simulation mode ...

U] Property simulation

Mode : - - -

Gaussian Collocated cosimulation
® Run lithology simulation

Mode :
Indicator simulation v
Indicator simulation with a trend

Done

HeFl,

2. Edit:

(1) Realization parameters ...
(2) Search parameyters ...
(3) Variograms...
Indicator variogram — litho_var
(4) Super codes ...
3. Output — Generate ...
B Run now

Lithology Output
Lithology file name : .
ssm_sis.mod

4. File > Save & Exit

H. EEMREEERL: (Lithology masks) ———FB[i& = H i) P BE NI

EEOPREAVERGL R, AR
WAEFR ARG, BEATRE R A PR R L .

1. Statmod analysis :

Input —Lithology masks ...
® Enable lithology masking

Litholo
o Lithology

List ...

Select lithotypes for masking : (¥ {852 & A AR 05 T, BITEE IR 1)

Sand

Shale

Lithology data
Use: ®  Model O Horizon

Model file :

List ...

ssm_sis.mod

B FEE R AU RN, B VAR 5, 0 A 1R P 23
HEAT JE 1 ) 17 1 5 2 e B R 23 o
2. Statmod modeling ...
Input — Lithology masks ...
AT PR RS R i )22 P P () A4 Bl 5 PB4 55
75~ Sequential Indicator Simulation with a trend (& HE )T R & EHR)):
(=) eI EabE S E iR w2 7 B AT,
MRAEBRBCEAR AR, A ERD S SV 1 AT G AR (P WA - ) o

11
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() StatMod modeling :
JE AT Fa R AU R AL,
PN L

1. Input — Simulation mode ...  CRAZIFT FF BT
[ Run property simulation
Mode :

Gaussian Collocated cosimulation

H Run lithology simulation
Mode :

Indicator simulation
Indicator simulation with a trend 4

Done
2. Input — Input Lithology probability trends
- ik { ai_to_sand_prob.mod
ai_to_shale_prob.mod

3. Edit :
(1) Realization parameters ...
(2) Seach parameters ...
(3) Transform ..
Transform
Second transform
(4) Variogram ...—>
Variogram
Indicator variogram — litho_test
(5) Super codes ...

4, Output — Generate ..
Lithology file name | Simu_ssm_ind_trend.mod

5. File —» Save & Exit

. Stochastic inversion (BEHL [ 1#):

(=) TR s

1. Ry 55 B 34T

2. JF ERHGTHIZ A 5 K o

3. bR AR

4. T
(=) StatMod modeling:

1. Input:
(1) Simulation mode ... (7] TP I)
B Run property simulation

Mode :

Gaussian simulation

Gaussian cosimulation

Gaussian collocated cosimulation
Threshold indicator simulation
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[ Run lithology simulation

Mode :
Indicator simulation
Indicator simulation with a trend
B Run Inversion v

(2) Time /Depth mode : — Time
(3) Solid mode : — tdcl
(4) Layers...>
(5) Primary input data ...— Well log data ... — p_impedance
(6) Variogram / transforms file ...— simu.var
(7) Trace gate ...
(8) Data for inversion :

(a) Seismic data ...— seis.mod

(b) Wavelet : — % 73

2. Edit:

(1) Realization parameters ...
(2) Search parameters ...
(3) Transforms ...

Transform
(4) Variogram ...

Variogrem
(5) Super codes
(6) Inversion parameters ...

(a) Time gate ...
(b) Other inversion parameters ...

Inversion algorithm : Greedy v
Simulation annealing (FifLhiE k)

Max. acceltance factor: 0.21
Min. acceltance factor : 0.01
Max. seismic freq.(HZ) : 100
Nr. Iterations : 10
Convergence criterion : 0.1

® solid model in memory

® Residuals in memory

3. Output — Generate ...
B Run now
Primary file name :

simu_stochastic_inversion_imp .mod

Inversion Output

® Generate synthetic data stochastic_inversion_synthetic.mod

[0 Generate residual data stochastic_inversion_residuals.mod

B Generate synthetic/seismic corr. stochastic_inversion_sscor.mod
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File Hodeling HAnalysis Datalinks Utilities System Screen Help —ASOrN J

Current display & pcil.0
i Current project + fhone/t163-inv

1

DR R AR SO i L2 3 163 IX BT T M ks, B LAn] LUE N lanmark HHors i . il
I JZAL AR TN jason Y, ERAELLECTT . APRRAIE

1. EFETIX RI—AScf)

T % ——File——Select Project (& 2), #HKE 3. EHF—TIX, ok.

= e I O o SR

| e thench h [862i14]

File Hodeling HAnalysis Datalinks Utilities System Screen Help AsSOrd |

; Select project ...
| Create project ... pe:l.0

| copy project ... |/hone/ti63-inv
| Erit
2
e T T T e P T AT
= lason Geoscience Workbench // 6uoh [8b2114]

File Hodeling HAnalysis Datalinks Utilities Systen Screen Help

pcil.0
/fhone/t163-inv

Current display
Current project

=

Filter:

Z/hone/t163-inv/. .
/hone/t163-inv/default_last
/hone/t163-inv/eps_uwell_data
/hone/t163-inv/final-all-lowl0
Zhone/t163-inv/final-all-lowl0-high55-70
Zhone/t163-inv/final-scc2-lowl3
fhone/t163-inv/Final-scc2-lowl3-high55-70
/hone/t163-inv/gznod

/hone/t163=inv/ ganodsc=d

Zhone/t163=inv
Directory

0K Filter Cancel Help
3
2. IS
% 'l——Datalinks——Landmark——Landmark Link (2003) (& 3), 3K 4,
' ]

File Hodeling HfAnalysis Datalinks Utilities Systen GScreen Help aasor B

Landnark » |
o=

Current display

1 pe:l.
Current pro_ject 3

Zhones Beoluest . Landmark Link {1998 ...

Landnark Link ¢1998.5/2000}
Lai i

Seisnic/property data -

Horizons
Hells
Havelets

Yelocity data
Tables
Cultural data ...

5eiRIS inport/export

Specials



Landmark Link (2003

| File Select Options Iransport Help JAasor B

JGH project: shome/t163=inv

Kl 4
A TX ks
File——Seisworks project: M= T.[X t163, ok. (& 5)

Landmark Link (2 GvOh [8b2i16]

File Select Options Transport Help

SeisMorks project
OpenMorks project ...
Save parameters

Save and exnit

K5

File——Openworks project—i% SHNEGCAI, %413 t163, ok. (& 5)

Ui, &5 B PR FOR A B2, DL RIERR I TR 2

Landmark Link {

File Select Options Transport Help —Aasord B

JGH project: fhones/t163-inv
SeisMorks project: t163
DpenMorks project: SHENGCAL

K6
B MR R A

Select——Import——Seismic/property data ([ 7) 3 K& 8. i cb 3dv (Zlykds, 1F ki

I — 2 LN ALEHA, oko

Trace gate ... Horizons ...
Pointfile ... Hells ...
Culture data
ShEEE AR

Tine gate ...

Depth gate ...
Seisnic datunm ..

Inport selections:

Landnark files:

[3dvl
[3dvl
[brick
[3dv]
[brick
[3dv]
[brick

[ [ |

B il nany L .. | Sealisg ... | Type o anit L., |‘

§I 0K Cancel

g
C RRrBRI A

e (1 6)

Select——Import——Horizons, &+ I T Z PR FW S (K 9).



[P L e R L e
andma ) import ]
Horizons file: L List ...

Horizons: Selected horizons:

es3xdb
Es3ndc - fl12
Es3ndc-filt f2
Es3ndc-1y j

fgpe and unil ...

0K Cancel |
K9
D: M SA
Select ([ 7) ——wells, #HE 10, EFEFZEMII, ok

Hell name usage: Hell nane

Use as track: Positional log =
Hells: Selected wells:

| t163 -=> £163.ull Al

kas LS -=> td6.ull
t6-1 -=> th-1.ull
t710 -=> t710,u1l
t712 --> t712.ull
t714 -=> t714,ull
t717 -=> t717,ull
| 7171 ==> t717-1.ull
I Data for all wells ... ‘ Bata for weil L., JGH file sane ... |

! 0K Cancel Help

K 10
E: Hdnmifkim
Transport——Import, L ik (#) landmark H #8544 N jason .

= 3o

cr

Landmark Lin

_| File Select Dptions | Iransport Help
J

JGH project: /fhone/t163 Inport

SeisHMorks project: t1B63 E
DpenHorks project: SHENﬂ
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1. JFihg. HREdR . FRERA

I % Fl——Analysis——Well log editing and seismic tie (& 1), #HK 2,

Jason Geoscience Warkbenc Guih [2 4]
File Hodeling HAnalysis Datalinks Utilities System Screen Help

; Yolune view and body checking ...
Current display —

Current project Section wiew and interpretation ...

Hap wiew and calculations ...

Hell log editing and seismic tie ...
Cross plots and histograms ...
Attribute extraction

Auto snapper ...

Graph view ...
Hell log wview ...

Stratigraphic anonaly checker ...
Processing toolkit .

4\ well log editing and seismic tie — no well (Untitled session)
File Input Edit Output Display Panel Print Help 1] B Relation
] CBraneiead
PR R = cE ) Gt
H63-inv Sonic
§ Eheckshol-correrted Sonie
sos N WJSAH|| sym WM X M |2 |m| :
s =] ¢ 10 Relation
®Wr D 207 27 =T 2D ﬂ wen Topo Lo Herdoons
353 358 Oem 393 398 Fes M 5000
.
L | | Tepth/Tine
[ Lo g | BE ini
0.5 Fan T R tnt
XM Fiwn | B fmsi
[ 0.6 Fan
Edit
tommit | Canvel
,,,,, 0.74 F70 d
tinds Rods
""" 06 Feo Caleutute
e - dse Pelog =
3
..... 0.5 F=o ]
g Yelo->Sonie  Senfe-d>¥els
] 0. Eao Patch Bensity with Berdeor
----- falonbate BL . Butonat
————— L= £l Hecorsort Serde {EE FOED
..... ell Loy
0.2 Fzn e
..... Poouds low
0.19 Sl 864 Log,, .
@ n Synthetios-
£ T3 | T = |) = pelaber W Gutonatio
Ready. Seuve Sypthetics ...
no well no wavelets no solid nodels no seisnics Synthetics: 0 traces Residuals: 0 traces.
HB2 = Zoon; <SHIFT> + MB1 = Scroll; <CHTRL>SHIFT> + HB1 = Select Swwe Residusio
Title.
[Upgoing well cannot be edited in tinel Editing off X X
Save Hell  Save Hell fs

Kl 2

Input——well, EFZHFALIH, Flan: T714 e.

Input — Seismic data ...—» mig

Input —wavelet—create_wavelet25, % I H HIL & EGd & (K 3).



2

~| Well log editing and seismic tie — t714_e.wll (Untitled session)
File Input Edit Output Display Panel Print Help uasor~ D
Cil 4| & 7 ] o o) R 1| | 3s] 2| EEI[E] L8| &) B | S| @
t714_ewll
Seis [ 52 x| M synt L [[n] 52 X M 1714_e.wll |52 s M
P-Sonic [us/nl =]
451 }1%114*3156 459 451 }1%114*355 458 E;
R L G R W | | O
$35355333% (F —
wxn | | Siiiriiil | et
TEETEIIET g .
~ =
z : 2500 =
N s ==
313553333
%t?%?g?%?%: :ESBXZ; - 3000 J
s———————-
A A ¥

[ | B | El |

Ready.
t714_e.ull «TD present} #; create_wavelet.mtr #; no solid model; nig.mod 9 traces: Synthetics: 9 traces; Residuals: 9 traces.

HBZ = Zoon; <SHIFT> + HBL = Scroll; <CHTRL><SHIFT> + HB1 = Select
P-Sonic: 348,56 us/m, Tine: 1624.09 ns

Current well log: Tine

[TD relation not editablel Editing off: HB3 = select edit node

2. T YRERIVEA
edit——Scal Wavelet, JEH{Fi, Estimate, Apply.

—| Wawvelet scale factor
a

Scale factor:

Scale factor from data

Shift range: [nsl

Tine gate: # Hhere data available
Fron vieuer

TinefHorizons, . .

Estinate

Ho report

N 1] 4 Apply Disniss Help E

K 4



SN ARSI LS

FELT AT SRR Bl A i, 1% Stretch/Squeeze, P& ad sk BHEMIOALE, R JE Rl H
PR, BRI — AN Rl sk, B H ) commit. KEZIXFEEEAE, 1AF]
BRI 1E, M TE . B R R AT B D %

i 2 T Save synthetics, B A\ SCHE 4%, ARAEETA] .
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()~ BRI

Jason Geoscience Workbench // Buoh [8b2i14]

File | Hodeling Hnalysis Datalinks Utilities System Screen Help

5 Largo ... o
Curron Earthiodel o
Javelets ... Hodel builder (with TOC) ...

YelHod MHodel builder {without TDC} ,.

InverTrace ~ Hodel generator ...

InverTrace-Plus - Hodel interpolator ...
RockTrace - Hell curve generator
Invertod

StatHod

Functionfod .

1
Modelling (& 1) ——Earthmodel——Model builder ( without TDC ), #HiK 2,

File Input Edit Output Help

TinefDepth node : Tine

Horizons + t163.hor

Franework table : fru.fru

Hells : tb-1_ed.wll, t712_ed.ull, t71d_ed.wll, t717-1_ed.wll, t717_ed.ull, t710_

Logs 1 P=Sonic, P-Inmpedance, Density

Trace gate + t163: line 217 to line 578, skip 0, CHP 353 to CHP 613, skip 0 (3D}

Dutput t Solid nodel = 2znod 3 Directory = testlb3gz

T T
1. Input:

(1) Time/Depth Model: Time,ok.
(2) Horizons ...~ I&JZ3CHF t163.hor CHLIEETZD
(3) Framework ... — ZE—XM, wIAE; WiRCH *frw X, ATE—ANS%,
AL frwfrw, XM 2E)
(4) Wells ...> % C.4 g U 54 (R VRIS 5 3 Ry S S )T willD), - ctrl + 2 (e
23k, WAbE t712_ed.wll, t714_ed.wll, t717-1_ed.wil, t710_ed.wll
(5) Logs ...—> HEZ Ik
(H 3%k =% p_sonic,
density,
p_impedance)
(6) Trace gate ...—> HEIEVLE?2?
2. Edit:
(1) Edit framework ... ------- I (*.frw)
HEE:
a) I A R
b)
MR JETT 46 1) 32 2 G
SCEEWTE RS, EEWE B AR
BT 2O 2 A REYE A datum
W R A i, K2
TR TR A oG &R



c) Saveas...(*.frw)

d) Ok

Hoe JE AR SR g A 45 R 1 3.
==

THDEX PRIHARY FIT LAYER LABEL STRATIGRAPHY BASE  TREND FIT SECOHDARY FIT
INTERFACE INDEX IHTERFACE IHTERFACE Edit
23 T4-100 Td-100 truncation
2 T4 T4 proportional to top and base Append row on top ...
21 Esdxd Esdnd proportional to top and base T
20 T6 proportional to top and base
19 f6 f6 fault Delete rou{s}
18 T4 T4 proportional to top and base Copy row{s)
17  Es3xd Es3xd proportional to top and base
16 T6 proportional to top and base Save as ...
15 f3 £3 fault
14 T4 T4 proportional to top and base
13  Es3xd Es3xd proportional to top and base Edit fornat ...
12 T6 proportional to top and base
1 4 fd4 fault
10 T4 T4 proportional to top and base Hor. interpolation...
9 Es3ud Es3xd proportional to top and base
8 T6 proportional to top and base
7 1 fault OC trace gate ..,
6 T4 T4 proportional to top and base Show OC
5 Es3xd Es3ud proportional to top and base N .
4 T6 proportional to top and base thieo i
3 f12 f12 fault
2 T4 T4 proportional to top and base
1 Es3nd Es3xd proportional to top and base
0 T6 proportional to top and basze
Editing framework fru.fru
Yisual appending of row on top with <CHTRL><SHIFT>+HB1
DK Cancel Help
TR

3. Output — Generate ...
(1) 4% Runnow
(2) kb A Ak
(3) Output solid model :

notdc

Output directory: Test163gz

(4) Interface & layers :
Merged

Senarate

FeAEcE: L Test163gz /Tinterface.hor, Tthickness.hor, Ttopbase.hor
4. File > Save & Exit
5. FIHERN, K Am a3k i 2 5dE



Section view and interpretation — {(Untitled session) o
File Input Display Interpret Panel Print Help aasoND
Df|Q it A% == 2012/ el % &

EEL
B
B=
hii
273 273 273 273 273 273 273 273 273 273 273 273 273 273 273 273 273 273 273 273 1
Fsa 373 33 399 417 425 433 451 464 477 490 503 516 528 542 555 568 531 594 613 | #
16007
1800
2000
it
’M : N
2 22004 &
4
3
5
24004
I e
2600 A
2800
2 |

Files: test163gz/Tinterface,hor
test163gz/Tinterface hor (Es3xud}: 1915.2d ns
t163; line 273, CHP 606, Tine = 1904,86 mns, X = 617100 n, ¥ = 161225 n

Project: t163-inv

(=) B
(=)EarthModel — Model generator ...
1. Input:
(1) Solid model ...—»zmod (i Model builder without TDC [HI£5E )
(2)Data for seimic modeling——seimic data&Wavelets(G&4E% cb 3dv 11 Creat_
Wavelets25.mtr)
(3) Trace gate ... 73 = 4R 1A
2. Edit:
(1) Model parameters ...
Time sample interval : 0.001s ( 0.0005)
C RFEMPFE: AT InverMod Al StatMod
I, SRAERIRE AT /N )
Depth sampleinterval : 2 m 1ms
310
0.25
(2) Edit data for seismic modeling :
Wavelet interpolation ...— % P4
Time gate ...—> ®  Use horizons
Set horizons file ... *Tinterface.hor
Top horizon
Bottom horizon

3. Output — Generate ... (i *.mod)



®  Run now

T34 9 %% Timpedance_from_sonic.mod
Timpedance_from_sonic_and_density.mod
Timpedance_from_sonic_gardner.mod
Tporosity.mod
Tsonic.mod
Tdensity.mod

*Ok
P A ./test163mod—genetate/*.mod
4. File —» Save & Exit

= Madel generator /4 Guh [8b2i14] =]o

File Input Edit Output Help

Solid nodel : znod

Preferred types : P-Sonic, Density, P-Inpedance, P-Yelocity

Seisnic 1 nig.nod

Havelet : create_waveletZ2b.ntr

Trace gate + tl163: line 217 to line 578, skip 0, CHP 353 to CHP 613, skip 0 {30}

Dutput directory : testlB3nod-generate

EarthModel model generator B

Step 2 of 2: Output generation:
18525 traces done

Kill process ‘ Pause |

5 o FEFITHATF I & B 1 A AR

K2 horions .tops .logs = 5id, %4 R TR R OCHEEL ! !
P )T I R B AR I A ) i AT G B, A5 i B TR A

I Section view and interpretation — (Untitled session)

File Input Display Interpret Panel Print Help
D=l 4% == 2 EHLFya % &l
=
H
273 e i b el N e e e e RO Y P B el R e M e e e S el e 272 |
353 Sy SEn0 gan e B Aenl ol A e 1 e g g B S e sl BaR i aeE ERE W BB SEe 513 | 3
=
1600 K
=100 ;
P iz £
1800 e 4 ==
z000
= = ——
3 2200
£
H
A
z400]
z600 =
Bl = e
I I
=
Files: test1B3mod-generate/Tinpedance.nod, test163g=/Tinterface, hor
t163: line 273, CHP 612, Tine = 2423.64 ns, X = B17100 n, ¥ = 161375 n
Project: t163-inv




FIE bk ki

Largo ...
Curren

Curren Earthiiodel

Havelets ...

Recursive inversion ...
. Constrained sparse spike ...
. Trace merging ...
. Het pay 8 porosity estination

File Input Edit Output Help

Acoustic parameterization : P-Impedance

Seisnic data nig.nod

Havelet create_wavelet.ntr

Trace gate t163: line 217 to line 578, =skip 0, CHP 353 to CHP 613, skip 0
Tine gate top = bot in t1l63-lyj.hor

Lanbda 30

Output directory ssi_batch_defaulttlb3

LT T

InverTrace

—. InverTrace — Constrained sparse spike ... (/& 1) LR B K e 3
1. Input:
(1) Seismic data and wavelets ...—»
Seismic — list...—»> mig.mod
Select Wavelet ...— list ...« XE—4~7FJ : Create_ Wavelet25.mtr
(2) Trace gate ...JE ¥4 Ak
(3) Time gate ...—>
®  Use horizons
Set horizons file ...~ t163—lyj.hor
Top
Bot
Wells / User locations
m Use wells
Select wells ...—  (I£ Z AR FE 0 H S
(4) Select QC traces ... (3 iH)
2. Edit:
(1) Edittrend (] 3): (fE#a#4k) BHHiK 4



Constrained spa

File Input | Edit Output Help

Acoustic ParalEdit trend
Seismnic data C .
Havelet onstraints -
Trace gate Edit hard trend constraints ... |ine 578, skip 0, CHP 353 to CHP 613, skip 0
Tine gate OC paraneters ... y.j.hor
Lanbda . Advanced -
Dutput directe—s T -
1
I
4l 3
-8 — — P =
E| Trend editor
Input Display Panel Print Help aasor g || Vertical tupe:  Tine —

Eﬂlﬂw@y@@ Locations M
test [ ot |

717 _ewll B Trend is:  Constant —

P-Inpedance [g/cn”3xn/s]

z000 4000 6000 8000 10000 12000 Data type: List ... |

so0] : Delete type ...

Horizon file... |

1000
Harizone. ..
= = top Fron logs... |
15004 e
~ File access:
3 a8l
8| zo0ng : g : e Retrieve... |
H H ;
b Save as...
2500 = - Es3xdc—lyj
— Teo LB Default range
e M Show numerical editor
i Shou trend contents
3500
bot T3 |
Cancel |
40004
Help
Ready.

Files: t717_e.ull
HBZ2 = Zoon3 <SHIFT> + MB1 = Scroll; <CNTRL><SHIFT> + HB1 = Select
P-Inpedance; 11824.d g/cn”3=n/s, Tine: 3598,09 ns

Kl 4
it (b
Select well ... (& IRy, K EM)
Saveas...—»> *.atm < Ok
[l E 4t 4 T 26 ()17 5%, edit—ediit hard constraint([&] 5)
nfa v CHhZRYaD
Select well ... (& IRy, R EM)

Saveas...—»  *.atm <= 0Ok

(2) Editconstraints ...  (HIFIBABTIIEL, 2o RoHbRE s 1) £ e )
SEYRBIE LA K O () S B B € TH R Pt

Saveas...—» *.atm — Ok



~| Constraint editor

Input Display Panel Print Help Jasor B ] = —!
4\ Constraint editor |
-
BRI T - | Location: at well
test Select wells... |
- |
Al B &Jm Constr, is: Constant —
P=Inpedance [g/cn™3=n/s]
ZIDUD 4DPD EUIDU BDIDD 10900 1ZDIUD Data type List ... |
P-Inpedance
5004
File access:
Retrieve,.. |
10004
Save as... |
— — o
10 et — = Default range |
™ Show numerical editor
) 5
&8 20004 — : FAenly] 171r 1 Show trend contents
. T - T T
;E el .
0K
2500 ,—.._ Esfdg—ly
K Fal ™ T H;,L‘;W Cancel
-
= = = Help
3000
35004
ho
|
40004 !
Ready.
Files: t717_e.wll
HB2 = Zoon; <SHIFT> + HBl = Scroll; <CHTRL><SHIFT> + HBL = Select
P-Inpedance: 13545 g/fcn*3=n/s, Tine: 3841.44 ns
Ho log of current datatype in well

Kl 5
3. Output — Generate results ... (& 6)

B Run now

Batch directory : Invertrace

16 A
B Generate acoustic impedance data
[1 Generate reflection coefficients
B Generate synthetic data
[0  Generate residual data
Ok
4. File —» Save & Exit

SR ROEREERE, SE U5 AT LLE Analysis——Section View and Interpretion, 75 & 45§ .



* Run nowu w Batch run at: ‘:

Lanbda £

Batch directory ssi_batch_defaulttlE3 List ...
2000 |

Block zize

— Parallelization Dptions

] 2
= = & -\. -\. -\. " g - -\. e -
| parallelization by of processes {inel, sasterd

Lomf dgars honto L, . |

— Output settings

Generate Inverted only

M Generate output on enpty traces

— Generate the following output

| P=Inpedance

I trend nerged P-Inpedance
¥ bandpass P-Inpedance

I reflectivity

| synthetics

- residuals

| derived QOC

0K Cancel




JASON

= Ew

B4 JASON & H P

B JASON &-FH /'

JASON kMt (P ERY SR T W

£ CHPERY MgREEEY, BRAIER T &mHE &S
SRR BB S hE, EHRRAELHRE! 55, A TMHX
KOG HE IR IEAEA, A2 04 H B EIRE & MU BRI 5T
MR, BATE— e X I TAE#AT T 2. ROSERIIN (H
PR FHABILESEXR, REANSERIMBR, CMEMERERHN
B F !

1999 %It H

AH (HP@EW) FHENHEE R EarthModel #RHH
framework table 1485 5,

7E JASON #RAFRI R A, g8 37 4] G b soR 3 —— B T A Y
EarthModel 5k, JEHIEANSEK, EarthModel #1545 5,
HZ 3] InverTrace . InverMod A1 StatMod FER 1) sz 758 S AR AL 45
. TMAE EarthModel ¥, [EAfiEE framework table X &
PIORBEEA YT o A H BT AR AN, L — AN S B Z b 3R,
FEAEAEA W ZE LT, T8 fe— e nmTa], (R it 2 o — 3% &
P, W R ERE, AfedrxAR. W BN,
BRI ERm N A KK, %,

FH P H—3 EarthModel framework table



JASON

EarthModel

—. framework table f&j4}-:
framework table (filename.frw)

Index | P.F.I | Layer | Stratigraphy Base T.F.I S.F.
Index

1. Index :

RS, A R, A0 TFAR.

+ Primary fit interface (P.F.I) :

VIR E4, ZEAN SRR R4 —F .

3. Layer label :
Mz IR (A2 A4 0K AT, W2 BTN IR = A )
ZATUA—FE, (HZE R E 2R —FE

N

4. Stratigraphy : & SPATI
o2 o R (A, B, W2 /E@ fitE, AEEE)
5. Base index : AT

RS WES TEEINEAICR.
4 Base index= -1 I, 1% 5t LA R HZ I 46 7 0 BL PR s

6. Trend fit interface (T.F.I):
HIRE T.RISHN, PFRIURM, xFmbl M E R A UL TR
HE:

7. Secodary fit interface (S.F.1):
I THE € R s 2 i 22 ) fa i, 145 5 2 A7 58T 2 R AR 8 7
(S SEZTTPA |

—.. 7 framework table H e[ $25| E AL 5 1 -5 Wi 2 52 (8] 4047 «
LE A I ) b R Y o, S8 R AT 5 7 2 8 20 AR YE AN — 8 Fe il A
TIX, {H7E EarthModel [¥] solid model 77, X8 5 bA fif R (1) 247 5 W |2 2 fid 4

framework table 4k, AMERPEEA TXIEHEE—E. WA framework
table F & AR ZNM S5WEIRR, B AR f s ESS

2

FH P H—3 EarthModel framework table



JASON

A LRI Ui 5 K S

1. EAEIE IR L

— >
_—>

2. G2 1 ROR TR T AMIE:
—

3. /2 245 Base index (HiiRWrZAE 7] BRI RR) -

W E A AN R R 5 E RN, 62045 3E Base index o
W Ab7E framework table b7 RN 2, 45 5E Base index , %5 4002 b 1E
framework table (K%~ 7+ (12 2k 2 K75 .

4. H Secodary fit interface KAk Wi 251 1f1_F 1434 K &

WERAT—AWHR A B RN, AT TR LIX, Al UM
S, PR R 1 AME. ik h

Tk
N L gmf—N )28, e R i) L S T 46 171) — 350
Analysis - Map view and calculations ...— Edit —Horizon...
5 )5 LU EAE 4 Secodary fit interface GE#)D , K48 S 2R K
R 43 F JE TR R A A

B
TN E%ﬁiﬁ
1. BArar At e X truncation , SRUIKIHE E.
2. Wi R DL E X base index , # 3 T & E Bk E ) ¥ .

3

FH P H—3 EarthModel framework table



JASON

3. @i X Trend fit interface(T.F.1),
AT DABSOR S 3 i i 2 A R 4544

—. TEfEm k.
1. #idE X Secodary fit interface (S.F.1),
SRz = W= B S
2. 1Eid5E X Secodary fit interface (S.F.1), Fi=HREEA
(n: BEE) R
=. #37 framework table NiEE LT JLA:
1. 3BzRN, MWT M ERIRER;
2. AWERSSEMETH, HEKE L&,
3. B¥ERES, AEERM datum, BFATLIN—NESE
W= TREAE R datum .
4, NTREREWE, BEFMH. KE.

=. JIMBIF:

Bl 1:

P A S P PR ML 2 P A

salt_top2

salt_flank

OIL oil_base

B salt
SALT salt_base

Framework table:

Index P.F.l Layer Stratigraphy Base T.F.l S.F.l
Index
6 top A truncation oil_top top
5 salt top2 SALT  truncation 3 salt_ top2 salt_base
4 salt flank A truncation 1 oil_top
3 oil_top OIL parallel to top & base salt_base
2 oil_base B parallel to top & base salt_base
1 salt topl  SALT  parallel to top & base salt top2 salt_base
0 salt_base parallel to top & base
4

FH P H—3 EarthModel framework table



JASON

Bl 2. W R EAL (e AR AN,

%—\/_\

T T3

T3

Framework table:

Index P.F.l Layer Stratigraphy Base T.F.I S.Fl
Index
2 Tl Tl parallel to top & base
1 T2 T2 parallel to top T3
0 T3 parallel to top & base

T2 J2 S AR SRR 4y, R Sl T3 b

FH P H—3 EarthModel framework table



JASON

B 3: el A 1) b = S W R A OC R

Top

Framework table:

Index P.F.l Layer Stratigraphy Base T.F. S.F.l
Index
13 Top Top parallel to top & base
12 a A truncation
11 b.0 B parallel to top & base
10 F2 A fau;t 3
9 b.0 B parallel to base
8 c.0 C parallel to top & base
7 F3 A fault 3
6 b.1 B parallel to base
5 c.l C parallel to top & base
4 d.o parallel to top & base
3 F1 A fault
2 b.0 B parallel to base
1 c.0 C parallel to top & base
0 d.o parallel to top & base

Al i—3

EarthModel framework table



JASON

1 4:

Top F1 F2

base
Framework table:
Index P.F.l Layer Stratigraphy Base T.F. S.F.l
Index
36 top top truncation
35 t12 T1 parallel to top & base
34 t22 T2 parallel to top & base
33 F2 top fault 25
32 t13 T1 parallel to top & base
31 t23 T2 parallel to top & base
30 33 T3 parallel to top & base
29 t43 T4 parallel to top & base
28 F3 fault 20
27 t32 T3 parallel to top & base
26 t42 T4 parallel to top & base
25 F1 top fault 20
24 t11 T1 parallel to top & base
23 t21 T2 parallel to top & base
22 t31 T3 parallel to top & base
21 t41 T4 parallel to top & base
20 F4 top fault 0
19 t15 T1 parallel to top & base
18 t25 T2 parallel to top & base
17 t35 T3 parallel to top & base
16 t45 T4 parallel to top & base
15 F6 top fault 5
14 t16 T1 parallel to top & base
13 t26 T2 parallel to top & base
12 t36 T3 parallel to top & base
11 t46 T4 parallel to top & base
10 F7 top fault 5
9 t17 T1 parallel to top & base
8 t27 T2 parallel to top & base
7 t37 T3 parallel to top & base
6 t47 T4 parallel to top & base
5 F5 top fault 0
4 t14 T1 parallel to top & base
3 t24 T2 parallel to top & base
2 t34 T3 parallel to top & base
1 t44 T4 parallel to top & base
0 base parallel to top & base

Al i—3

EarthModel framework table



JASON

191 5: Gy ] Ak LIy /2

F2

F4

T2w

F5

Tly

F6
1s2
1s1
T1b2

1b1

INDEX PRIMARY FIT LAYER LABEL STRATIGRAPHY BASE
Framework table:
Index P.F.I Layer Stratigraphy Base T.F.I S.F.
Index
36 Tl T1 truncation
35 T2W1 T2W parallel to top
34 Tlyl Tly truncation 25
33 T1S21 T1S2 parallel to top & base
32 T1S11 T1S1 parallel to top
31 T1b21 T1b2 parallel to top
30 fl Tly fault 25
29 T1S22 T1S2 parallel to top & base
28 T1S12 T1S1 parallel to top
27 T1b22 T1b2 parallel to top
26 T1b11 parallel to top & base
25 2 T1 fault
24 T2W T2W parallel to top
23 Tly Tly truncation 18
22 T1S2 T1S2 parallel to top & base
21 T1S1 T1S1 parallel to top
20 T1b2 T1b2 parallel to top
19 T1lbl parallel to top & base
18 f4 fault 6
17 Tlyl Tly truncation 12
16 T1S2 T1S2 parallel to top & base
15 T1S1 T1S1 parallel to top
8
F P a8 H—3 EarthModel framework table




JASON

=
N

T1b2
Tibl
3
Tly
T1S2
T1S1
T1b2
Tibl
5
Tly
T1S2
T1S1
T1b2
T1lbl
6

el
(BN N

[y
OFRPNWKMUUIOONOOOO

T1b2

Tly

T1S2
T1S1
T1b2

Tly

T1S2
T1S1
T1b2

parallel to top
parallel to top & base

fault 6
truncation 6
parallel to top & base
parallel to top

parallel to top
parallel to top & base

fault

truncation
parallel to top & base
parallel to top

parallel to top
parallel to top & base

fault

%1 6: W[ 1E SHER RO R . DTS M

Framework table:

Index P.F.l Layer Stratigraphy Base T.F.l S.F.1
Index

4 a Tz (D) parallel to top
3 b IE (H) parallel to top e b
2 e Middle(M) channel b
1 d itz (J) reef d
0 c parallel to top & base

channel parallel to base

reef parallel to top

Al i—3

EarthModel framework table



JASON

-G n e 2 R i = (VY- 16 20 A

P

A - AT

P —
FZ\/ 74 F3
A x / A’ B --- B’ 1
B \ \ B’ . F1 7;_
X\ F;‘?)
N7
™
C F1 N\ / F5 c
C ---C’i1f
BEXS TN W JZ AR A - TL_\T\\\—/f//
W= pEET] F 5__
F1 trendl T
F2 trend2 )
F3 trend3
F4 trend4 ™
F5 trend5
Framework table:
Index P.F.l Layer Stratigraphy Base T.F. S.F.I
Index
18 TO TO truncation
17 Tl Tl parallel to top & base
16 T2 T2 parallel to top & base
15 F4 TO fault 1 trend4
14 Tl Tl parallel to top & base
13 T2 T2 parallel to top & base
12 F3 T0 fault 6 trend3
11 Tl Tl parallel to top & base
10 T2 T2 parallel to top & base
9 F5 TO fault 3 trend5
8 Tl Tl parallel to top & base
7 T2 T2 parallel to top & base
6 F2 TO fault 0 trend2
5 Tl Tl parallel to top & base
4 T2 T2 parallel to top & base
3 F1 T0 fault 0 trendl
2 Tl Tl parallel to top & base
1 T2 T2 parallel to top & base
0 T3 parallel to top & base

10

Al i—3

EarthModel framework table



JASON

B\ k=

Framework table:

Index P.F.l Layer Stratigraphy Base T.F.I S.F.l
Index
14 top top truncation
13 1 tl truncation
12 12 t2 Il
11 3 tl fault
10 t2 t2 Il
9 t3 t3 1l
8 2 top fault
7 tl tl Il
6 t2 t2 1
5 t3 t3 1
4 fl top fault
3 t3 t3 Il
2 t2 t2 1l
1 t1 t1 Il
0 base I
BJL: BRI 0 W 2
base
P.F.I layer index  S.F.l
6 top top truncation
5 t11 T1 1l t1 tl
4 t21 T2 Il t2
3 f1 top  fault 0 t11
2 tl T1 Il fl
1 t2 T2 1 fl
0 base 1
11

Al i—3
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= VO3 7

AH CHP IR FEASAA: W eI E R B
', ARSI A e s B A B SLBR R e 4, 1E
AL SN 2 A B FLRUE ST 5N R Wb B R ARE
J& . Hrpig & %) StatModel analysis 15 FunctionMod #He ()55
TN
e B > BB 5
NEAWE R E S5ba Bt BE

— BAWRE S S
Utilities —> Project management — Project parameters

Edit — Type and units ...
Data type:

sand/shale

Unit :

Lithologic data type

Edit litho-types ...

Add ...

Litho-type:

shale

Integer representation | 0

Ok

Add ...

Litho-type :

sand

Integer representation : 1

1
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1999 4 3 A WA P FLBR S b BT R



JASON

. WERELREE.
1. iEit EarthModel, = A& P ZH)/NZ (layers) 11 solid model;
2. £ aitm.mod:

=. AMEPiE (aitmmod) F=ARMEAEFHE (ind_aitm_lith.mod):
StatMod — StatMod Analysis
— Edit
— Create lithotype data from propertype data ...

Input

File type : model

Data type : Impedance

File(s): aitm.mod

Table file —» Edit... —

ClE L P i B BRI S e s R &R, TS FER)

X _type Y _type
Impedance sand/shale
5e+6 sand
6.1le+6 sand
6.1001e+6 shale
9e+6 shale
Table file : — | S&ve€as... | 5 aitm to_lith.tab — Ok
Output

Data type : sand/shale

Output file (s): ind_aitm_lith.mod

Apply transform

9. FEHFEIRE  (aitm.mod) 224 FLBR B 44 (porosity.mod):
1. ESLHEITBIFLRER R (aitm_to_pro.tab) :
Utilities — Cteate/Edit Tables

X_type Y_type
Impedance prosity
3e+6 29
5.3e+6 29
7e+6 18
2
i H—4 FEFEA D ] B UARAL S /N A N
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Table file : > Saveas... —» aitm_to_pro.tab
Ok

Pt RIHE Well Edit il a2 B e r ol & & 1 ks «

Input —

2. FAFEPLBIFLBREE i #% (aitm_to_pro.tab) 2 REFLBREE S 44 (porosity.mod)
FunctionMod —

( Time/Depth — time

Vertical gate of input—> ®  Solid model
Selece solid model ...
<

— tdc

— ¢ ( one layer)
Vertical gate of output — ® Solid model

- Horizontal gate : — B Trace gate

Edit » Assignments ...

File type : Seismic/Property
Sample interval : 0.001 s

Clear

Output file settings:
Data type : porosity
File name : —» List ...

— Add .. > porosity.mod
— Ok — Ok

— Add
R4% porosity.mod ... — Assign
Function : aitm_to_pro.tab
Rias o x(sfile) ... — Assign parameters ...
B Seismic/Property
File : aitm.mod
Ok ,0k
Ok
Output — Generete ... { B Run now
Ok

Fi. EHER 4 sand/shale ( type:sand/shale) FI2EMERER (ind_aitm_lith.mod )

R HTIRA (type:none) BIE AR (coun_ind_aitm_lith.mod ) :
N Ja I b A A B S R R s HAE AR
Statmod — Statmod Analysis

— Edit — Populate lithotypes with properties ...

Input
File type : Model
Data type : sand/shale

File (s) :  ind_aitm_lith.mod

FH I TH—4
1999 4£ 3 H

FEH D I R B STAAAL SN2 A
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Table file : > Edit ...

X _type

Y _type
sand/shale none
shale 0
sand 1

Table file > | Saveas ... — lith_to_none.tab

Output
Data type : none

Output file (s) : coun_ind_aitm_lith.mod

Apply transform

S~ HHERF T ERILBRERSE  (sand_porosity.mod):
(H porosity.mod 5 coun_ind_aitm_lith.mod #H3fERZIR)
1. RS —MHFRR A
Functionmod — Edit —» Functions — EXxisting ...

— multiply(project)
Function name : multiply

Output type : porosity
Parameters : ) : « BRI
sfile porosity a “none” :
- Q = /&
sfile none b “none” ﬁi?ﬁ?ﬂiﬂ’aﬁ
) L R type !

Parameters kind : single model,horizon or well-log
Parameters name : a

Parameters type :  porosity

Parameters unit: none

Ok

®m Use domain range definitions
Assignments :

Multiply = a*b;

Ok — saveas... —» multiply.fun

FH s iR —4 FEFEE D I F BHApTARAL SN2 N
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2. FERFITWAERILEREEER (sand_porosit.mod) :
FunctionMod — Edit Assignments ...
File type : Seismic/Property
Sample interval : 0.001 s

Clear

Output file settings:
Data type : porosity
Filename: —» List... »> Add..—> sand_porosity.mod
— Ok — Ok
— Add
st sand_porosity.mod ... — Assign
Function :

multiply

Rist  a(sfile) ... — Assign parameters ...
B Seismic/Property
File : porosity.mod
Ok ,0k
A% b(sfile) ... — Assign parameters ...
B Seismic/Property
File : coun_ind_aitm_lith.mod
Ok ,0k
Ok
Output — Generete ... { B Run now
Ok

. WHE/NE (ayer) AP A BFIFIIFLBRE  (mean_porosity.hor):
a] P RR 7 7
1. FunctinnMod :

Edit —» Assignments ...
File type : Horizon

Clear

Output file settings:

Data type : porosity

File name : — list.. —» sand_poro_mean.hor — Ok
Horizon : sand_c

Add — Ai5% sand_poro_mean.hor/ sand_c ... — Assign

Function: :
unctio mean_predefined_trace

R v(trace) ... — Assign parameters ...
Model type : none

FH s iR —4 FEFEE D I F BHApTARAL SN2 N
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m  Seismic/Property
File : sand_porosity.mod
Ok Ok
Ok
Output — Generate .. » Ok
2.  Attribute extraction — layer

I\ HEANE (ayer) PR E Bt EE (sand_time_thick.hor) - ( Ia]EREE) .
1. #JA sand_porosity.mod, TH/NE (layer)FRPE Bt BB RAE S
(sand_thick_samp.hor) :
FunctionMod

( Time/Depth mode ... — Time
® Solid model ...
Vertical gate of input —» Select solid model ...
Input —» < — tdc
— ¢ (layer)
Vertical gate output — ™ Solid model ...
 Horizontal gate — W Trace gate ...

Edit —» Assignments ...
File type : Horizon

Clear

Output file settings:
Data type : none

File name : - list.. —» sand_thick_samp.hor — Ok
Horizon : sand ¢

Add — #55% sand_thick_samp.hor/ sand ¢ ... — Assign

Function:

sum_predefined_trace

55 v(trace) ... — Assign parameters ...
Model type : none
B Seismic/Property
File : coun_ind_aitm_lith.mod

Ok Ok
Ok
Output — Generate .. - v Run now
Ok
2. BUHEAR ax:
FunctionMod

Edit —» Function > New ...
Function name : ax

FH s iR —4 FEFEE D I F BHApTARAL SN2 N
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Output type : — List... — thickness_time
Outputunit: s
Parameters : —

Add ...

Parameters kind : sigle model,horizon or well-log
Parameters name : X

Parameters type : —» List... — none
Parameters unit : none

Ok

Add ...

Parameters kind : Value

Parameters name : a

Parameters type : —» List... — thickness_time

Parameters unit : s

Ok
Assignments : > | add ...

Variable name : - List... > ax
Expression to assign : = | gqit ..

Expression : a*x
Ok Ok — (f£—~3¢ff) ax.fun — Ok

3. WEANE Uayer)F HabE Bt i 6] BB (sand_time_thick.hor) :
FKFE# (5=0.004s) 5 sand_thick_samp.hor i3, 33|/ Eh b St

IS [ J 8
FunctionMod
( Time/Depth mode ... — Time
® Solid model ...
Vertical gate of input —» Select solid model ...
Input — < - tdc
— ¢ (layer)
Vertical gate output — ® Solid model ...
~  Horizontal gate — W Trace gate ...

Edit —» Assignments ...
File type : Horizon

Clear

FH s iR —4 FEFEE D I F BHApTARAL SN2 N
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Output file settings:

Output — Generate .. - v Run now

Data type : — List ...— thickness

File name : »> sand_time_thick.hor — Ok
Horizon : sand ¢

Add

Function: —»> List... > ax

— Ai5% sand_time_thick.hor/ sand_c ... — Assign

R x(file) ... — Assign parameters ...

Ok

Ok

B Horizon

File : —> List...— sand_thick)samp.hor
R a(value)...— Assign parameters ...

B Value: 0.004 s
Ok Ok

4, FEE BRTHES R
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