APPENDICES

Appendix A. Vertical Proportional Curves

Appendix Al Sequential Indicator Simulatldsing Facies Tendency Preferential Direction.
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Appendix A2 Vertical ProportioilCurvesSequential Indicator Simulation Methdiérarchy
Geomorphology from Electrofacies Maps as a Hard Reg#onl.
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Appendix B. Facies Variograms

Appendix B1. Facies Variograms Of Sequential Indicator
Simulation Using Facies Tendency Preferential Direction.
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SedimentaryFaciesDistribution Impact on Heavy Oil Production in a Llanos Basin Field, EasternColombia

Zone 5 Reservoir rock

Vertical
~ T R I I
i
H
Fi
"
25 = s i3 [
o Dwtance.
Major
w0 0w xm o omo o

63000

: ] —
i
)
952000 -
. 500 wo 0 me
. -
]
gl ] - *
a" E
| LB
f - B
952000 d‘m
Zone 5 Retarding rock
Vertical
- I LR N A T "
) - . . L] = w L] L] -
g I
i i
i
B
g 3
25 4 [ 85 us E
ke [ Detarce =
Major
aw o ww  xm  um P
= -
- 5 2
iz - =
; :
i3
Ditarcs £
[
Minor
o m0 W meo  m
- -
B . . a
13
;1
5
E T £ E T
Datarcs

Structure 1
iype Exponential  ¥|
fsil 09999
IMajor range 1187.364
[Minor range E
Vertical range 0.1
Structure 1
iype Exponential  ¥|
il 1.0401
IMajor range 322,981
[Minor range 260|
i 3.0

139

Zone 6 Shale

Vertical

g ¢
i E;
&
E
@
w tw  wm  oaw  wm  am  mo  xw  w
.

& 3 P e .
g s =

E.

0000

(1o wsEgE ]

C3 3 7 s =3
952000 arce
Minor
00 v w0 om0 o
~ .
1= [ .
;.,
: =
! e
L s
5200 000
Zone 6 Reservoir rock
Vertical
8l !
" + ia
| n ]
E, -
]
g ¢
=3
H

0000

[

Semivarionze

05

00 e WO W00 MWz 320

Structure 1
[iype Exponential v
fsin 08723
[Major range 870
[Minor range 615.696
Nertical range 9023
Structure 1
[Type Exponential  ¥|
s 0999
IMajor range 1353.013]
[Minor range 662.752)
[Vertical range 139




Zone 6 Retarding rock Zone 7 Reservoir rock
Vertical Vertical
| 12 3 4 s & 7 & 5w ‘
&) _ = g4
™ - s 8 & b .
g § — ¥
§ 5, E _£8 E
£ . = ]
| ] § | B &
gl -— gl -
H (3 85 ’
Distance:
W H 0 & m I A A A
Major
MW W0 10 0 x0 w0 2 ST [ w0 W0 v om0 0 w0 mm %% a0 4w Structure 1
———— - [rype Exponential -l . . ype Exponential -
| - e fsm 09844 - fsin 0973
8l { IMajor range s00) E . /.,_,_lr—ﬁ - " IMajor range 990
| 2 7 [Minor range 766.249) E= . IMinor range 705661
P / ertica range 3019 iz / jﬁ -~ | = e
| 00 900 1500 I;l‘“! Z ° 335 005 1675 636 s 3685 455
(=] Sea0n
Minor Minor
T 0 800 1200 150 2m 2000 . am 810 1200 1600 2000 2400 2800 3200 3600
| - " . =
£l - e . g '
g Iz H §
52 5
8l / g
- ]
ES E3 3 iz P 3 E3 £ = s £ ®m
Dsiance. 852000 958000 iy
Zone 7 Shale Zone 7 Retarding rock
Vertical Vertical
2| B _ B 1 2 3 . 5 s 7 8 5
8 —a 8 — s =
H g L2~
; —+ £ b —£& ! e
ol 8 i \ B ¥
gl - ) = v
5 — o v 35 a5 45 ga &% 75 &5 3
Major
Structure 1 4m B00 1200 1600 2000 2400 2800 3200 o 4000 Structure 1
= [Type Exponential ¥ 0 n [Type Bponential v
= w
g - L [sinn 0.9434 - - " [ ] [silr 0.9626
g 1 b3 [Major range 970| § 1 g“ [Major range 1200
- ' s Minor range 45| - 1 Minor range 600
E; i 13.849) jg |vertical range a907
d‘m 952000 356000 i
Minor Minor
400 B0 N0 GO0 000 200 0 10 | w0 = 1200 L I - . - . )
o = - = N i
- ]
i ue e g b2 /’k .
|l i g b By
y s |y
| 5= / § 5=
# s 96,05 ° - 0 G s w0 =10 % Bl
MRTT) 955000

140



Appendix B2 Facies Variograms of Hieraré&@somorphologic
Sequential Indicator Simulation Method
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SedimentaryFaciesDistribution Impact on Heavy Oil Production in a Llanos Basin Field, EasternColombia
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Appendix C. Lithofacies and Sedimentological Maps

Appendix C1. Example of P50 result of Sequehtditator Simulation: Using Facies Teogdétreferential Direction.

SEQUENTIAL INDICATOR SIMULATION MODEL P50
SISM Model l Electrofaciesmap SISM Model Electrofaciesmap SISM Model |Electrofaciesmap

Zonel Zone 2 Zone 3
Layer 30 Layer57

Zone 4 Zone 5 Zone 6

Layer 74

Layer98 Layer118

Legend

D Block GR

l:l Fine up & Sharp base GR
D Coarse up & Sharp top GR

l:l Serrated GR

. Shale (Non Reservgir

l:l Reservoirock

l:| Retarding rock (Non Reservjir

149



Appendix D. Probability Lithofacies Trend Modeling

Appendix D1 ProbabilityCubes by.ithofacie and Zone
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Appendix D2. Example of P5®esult of Sequentialdicator SimulatiorHierarchyGeomorphology from Electrofacies Maps as a Hard

Data

SISM HIERARCHY MODEL P50 (SEED 6973)

SISM Hierarchy Model | Faciesmap

SISM Heriarchy Model | Faciesmap

SISM Heriarchy Model | Faciesmap

Zone 1Layer13

Zone 2 layer30

Zone 3layer42

Zone 6 layer116

|:| Block GR

l:l Fine up & Sharp base GR
l:l Coarse up & Sharp top GR

l:l Serrated GR

. Shale (Non Reservoir)

l:l Reservoir rock

D Retarding rock (Non Reservoir)

151




Appendix E. Lithofacies Model and Property Model

Appendix EL Example of SIBithofacies anBroperty ModelRercentile P1B50 and P90
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Appendix E2. Example of SIHierarchy Geomorphologic Lithofacies and Property Medetsntile P1B50 and P90.
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Appendix E3. Example of Truncated Gaussian Simulattbofacies and Property ModBksrcentile PB50 and P90
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