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BT A
< BAGE E R 30 ANNE, SPISTIER R EE 236m
THE b <> FLBREE 0.3, 1 J7[A33iE % 200mD, J J5 [[]i5i%E % 200mD, K
77 A% 100mD
e < H Builder $RIE QIR AR
- <> TR SE 104.444°C, JEELE 0.8, SARLLE 0.75
ok <> %%ﬁ%%ﬁ%ﬁ?ﬁﬂ%ﬁ
<> RAEKMAIE 0.2, FRAMMAIE 0.25
<> HIRE IS
wIghtk & ) 20684.3kPa, ZHEURE 304.8m, (/K FH 304.8 m
< W R TN
FHMBEEIE & BREILE 16 0473, BRURI 10 4

APESCHRAE CMG2016.10 B9 S, BRI RE 7 B EE S, %3
KA ) REQUIRED DATA A3, 63 iR s £F, 7] 2% SOLUTION MODEL

SCE

1 R

$TJF Launcher, ¥ REQUIRED DATA {3l “cart SLdat”#i &
Builder TR, @ FHRIR (DA AR T, s OK, 1%
AR 10800 MMHE, A MAAREME, R S/ exercise2.dat.

7f Builder Jt1H, /i Specify Property, iEFEFLIEE DL K =N 7 H)iBiE

R, R LA

Porosity 0.3
Permeability I 200 (mD)
Permeability J 200 (mD)
Permeability K 100 (mD)
N ERR, #RJE s OK, FHK OK.
B ' General Property Specification = | B ) ]
Edit Specification
Only for Start Time, Go lo | Permeability J v] [ useRegions/sectors |
Porosity Permeability | Permea ility J Permea bility K
UNTS:
SPECIFIED: X X X
HAS VALUES:
Whole Grid 0.3 200 200 100
Layer 1
Layer 2
Layer 3
Layer 4
Layer 5
Layer&
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R Reservoir [Rock Compressibility, i\ & f1 546 220
CPOR 4.35113e-007 (1/kPa)
PRPOR 101.353 (kPa)

T EPTR, sE)E, R OK, PRAFSCAT.

[Rock Compressibility =)

Prezsure dependence of formation porosity / Rock Compressibility (CPOR)

4.35113e-007 1/kPa

Reference pressure for calculating the effect of rock compressibility (PRPOR)

101.353 kPa|

oK ] [ Cancel

2 Hore X

T 3 BT ) A AL AR 2R 1 92 5 G 43 () E S
7 Builder 7L, idi Components|Quick Fluid Model, 1% BLACKOIL i%
i (B4, i OK. HIALLUNERE, PRdflg PVT K.

Reservoir temperature 104.444 C)
Max pressure 27579 (kPa)
Bubble point pressure 13789.5 (kPa)
Oil gravity (water=1) 0.8

Gas gravity (air=1) 0.75

Reference Pressure for water properties 13789.5 (kPa)

WrRER, 5%EJE, Al OK, R4
[ Quick Blackoil Model =)

# Dleseription | Option Value
1 Reszervoir temperature 104. 444 C
2 Generate data upto max. pressure of 27579 kPa
3 Eubble point pressure calenlation Value provided Y 13789.5 WFa
4 0il density at STC(14. 7 p=zia, B0 F) Stock tank o1l grawit. . Yos
5 Gaz denzity at STC(14.T pzia, 60 F) Gaz gravity (Air=1) Yo
B Reference pressure for water properties
T Freszure dependence of water wisecosity
g fater zalinity (ppm) 10000
| [ Cancel
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3 AR-RAEEE

i g AN AH S S AR A DR AR A 5 VR 2 O - AR

iy

7£ Builder 541, /i Rock-Fluid|Create/Edit Rock Types, /47 %k |

1 #¢ New Rock Type. /EAHE H261E TR |, S Tools, 2X J5 1%+ Generate Tables
Using Correlations, % A\ LA % 2K :

SWCON, SWCRIT 0.2
SOIRW, SORW 0.25
SOIRG, SORG 0.15
SGCON, SGCRIT 0.05
KROCW 0.8
KRWIRO 0.4
KRGCL 0.6
KROGC 0.8

A fa U 3
B, seE, s Apply, 285 OK, FHR OK, #RJa fRAF 30

[ Relative permeability correlations @1
|Ca|cu|ati|:|n3 for oi-water-gas system
Use list below as a guide to et exponent values for the generalized
equations, or to select specific analytical equations. %
[Sugge&tiuns not required. vl ﬂ Krwiro
.
Show Eguations ] §
D Liguid saturations do net include connate water o
Deseription | Value o
1_ SWCOW - Endpoint Saturation: Comnm... 0.2 0.0 N N Sw [ Y 1.0
2 | SWCRIT - Endpoint Saturation: Cri... 0.2 Swecon Swerit 1-Sorw 1-Soirw
3_ SOIRY - Endpoint Satuwration: Irre... 0.25
4_ SORN - Endpoint Saturation: BResid. .. 025
5_ SO0IRG - Endpoint Saturation: Irre... 0,15
B_ SO0RG - Endpoint Saturation: BResid. .. 0,15 c E-:g
"7 | SGCON - Endpoint Satwation: Comn .. 0.0 | E E Krogeg
8_ SGCRIT - Endpoint Saturation: Cri... 0.05 % E
9_ EROCY - Ero at Connate Water 0.8 gg
1_ FERNTED - Frw at Irreducible D1l 0.4 %g Sorg
1 [ KBGCL - Krg st Comnste Liguid 0.5 N soig |
1 | EROGCG - Erog at Conmate Gas 0.8 —
1_ Exponent for caleulating Frw from... 3 0.0 4 T * =] 4 * 1.0
Z Exponent for caleulating Erow fre... 3 i S“mrélwns”g 1-Sgcn’t 1-Sgeon
[ ok | | camcel | | apoy | [ Hep
k.
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4 HIgEtk

7f Builder 5t[H, i Initial Conditions|Initialization Settings 7i[H, 1%
Water,Oil #1475 J)- B8 J-FHIHE, MAUTZSH:

ZH k) 20684.3 (kPa)
SR E 304.8 (m)
7K ST 304.8 (m)
WK 13789.5 (kPa)

WRETR, SERJE ST Apply, 2RJ5 OK, FRAF .
r]nitial Conditions ﬁ“

Perform Gravity-Capillary Equilibrium of A Reservoir Initially Containing
() Water, Oil, Gas [ VERTICAL DEPTH_AVME WATER_OIL_GAS EQUIL }

(@) Water, Oil ( VERTICAL DEPTH_ANME WATER_OIL EQUIL )
() Water, Gas ( VERTICAL DEPTH_ANME WATER_GAS EQUIL NOTRANZONE )

There will be no residual saturation in Gas Cap ( GASZONE NOOIL )

Reference Pressure and Depth Phase Contact Depths

Pressure ( REFPRES ) 206843 kPa LEEERIEIIERILEED Rl

Depth { REFDEPTH ) 3048 m

Datum Depth for Output Pressure
Neote: This item iz optional.
Depth { DATUMDEFTH depth )

For more options use the

Pressure will be corrected using the initial eguilibrium Advanced Interface

pressure distribution [ DATUMDEPTH depth INITLAL )

Bubble Peint Input Format

(") Reservoir initially saturated ( PB=P )

(@ Constant Bubble Point Pressure ( PB ) 13789.5 kPa

ok | [ cancet | [ appy | [ tep

5 FMshEHE

51 3CHHFRPBFA

7f Builder 51, fiili Well | Well Trajectories | Well trajectories...f] F -4
UES UNIES S

B RIS (Select well trajectory file (s))

- #&F%“Table Format” 3 457! ;
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- X, y Az ABARIE AL “m”;
- WAL T REQUIRED DATA A H IS0 “cart SLwdb”;
- S Nexto

B Import well trajectory wizard. Step 1 of 3 &J

Select well trajectory file(z)
Select file units

Table Format P w
Table file
EXAdvanced Builder TutoriahREQUIRED DATANcart_Slwdb E]

< Back [ Next = ]’ Cancel ]

5

F2W: EHREFESARIILLFR (Select trajectory names to import)
- IEFEITA IHPIL AR

- i Nexto
r N
i ' Import well trajectory wizard. Step 2 of 3 &J
Select trajectory names to import (existing trajectory names colored in gray).
# Trajectory Hame | Selection | s Select Al
1 Mo I
z Fmoz Deselect All
3] FMO3
4 FROT
3 FMOBST# L
] FMO35Th 1
T NG [7] clear al existing trajectories
8 FMO9 Automatic data point reduction
q TMi0 (eliminate surplus trajectory nodes
10 mit while preserving deviation data)
11 FML15Td
12 FM125T4
13 FM125Th
14 FM12+
15 FM135T#
16 FM135Th [w] 2
< Back l [ Mext= | [ Cancel
e
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B35 N2 HREFLEGEEFHIRIL (Set well name or select

parent trajectory for multilateral branches)

VE: BEIIEE— IR CEI JEITf KFIED) 15 H By 1~2G EL L 7
HHR CGEMH- KFH BRI EH) HIH-

e BT S, BATE 4 D530, HIFIR s I -

2% 1% FEHHR
FMO8STh > FMOSST # > FMO8v
FMI11STd > FM11
FMI12STh > FMI12STd > FM12v
FM13STh > FMI13ST # > FMI13v

AT RE IR FMOSSTh HY&EH:, Ay FMO8STh FT{EAT Al Attach to

parent [T 7E B %R frg ¥ <Ve7 W B, sai%ied, 7 Parent trajectory
JRTHEFE FMOSST# , 285 miili OK, Rz R FMO8STh 5 FMOSST # AHi%
B, wTrER.

r Bl
1 Import well trajectory wizard. Step 3 of 3 ﬂ
Set wel name or select parent trajectory for multilateral branches. (existing trajectory and well names colored in gray)
# Trajectory name | fell name I Attach to parent »
1 FMo1 *<the same’ *nfad
2 Fmoz *{the sane? *nfad
3 FMO3 *<the sane’ *{nfar
4 EMOT #{the sane’ *<nfa>
5 FMOSST# #<{the sane) ale -
§  FINOSSTh #<the sane T |
T FMOGw *#Cthe sane? *<nja.
8 FMog #<the sane’ FELNIRS
9 FM10 *<the saned Imported trajectory properties ﬁ
10 it *{the sane) Trajectory name
11 FML1STd #<{the sane’
12 | FM2sTd #{the saned Original name fromthe file: FMOSSTh
13 FM125Th #<{the sane? IF] Changs to-custom name
14 FMi2w #{the sane>
15 FML3ST# #<{the sane}
16 FMI35Th ¥Cthe sane’ Wel name (apply to the main branch)
@) Match to trajectory name
Go to Perfs = P
Select existing well

New custom name

Attach to other trajectory (apply to muldateral legs)

Parent trajectory | FiossT# -

[ o ] [ cancer |

[ERE, i FMOSSTh# I Attach to parent X[ * =, £ # th X if AE

7



% 67 #H: Builder BRE M RERIERTY] (2D

CG

Parent trajectory J51fl, i£+F FMO8v, miidi OK, IXFFHLEERIE LT — 403
FE S IRETE . A B3Ry SO IFIRPUEART O &, HE B AIPIR, R
ZHSOFRIFFEIRPIZE T N . 5EE, mdi Finisho

[ i Import well trajectory wizard. Step 3 of 3 ﬁ‘
Set well name or select parent trajectory for muttilateral branches. (existing trajectory and well names colored in gray)
# Trajectory name | fell name | Attach to parent -

3 FHO3 #*<{the zameX #4nfa?
4 Fhot #<the zame? #4n F
5 FMOGST# #<nfar FMOG~
5] FMOSSTh #<nf a2 FMOGST#
T FMOSw #*<{the zameX #4nfa?
g Fhoa #<the zame? #4n
a LD #{the same? *4n/ > 2
10 Fmitl #<the zamer #<nfal
11 FM115T4 *<nfak EM11
12 FM125Td #4nfak FM12+
13 FM125Th #<nfar FM125T4d
14 FMlZw #<the zamer #<nfal b
15 FMIZET# *<nfa> [ P13
16 FM135Th #4nfak FM135T#
17 FM15w #<the samer *#<nfar
18 FM14 #<the zame? #<nday i

<Back | [ Fmsh | [ cancel

| 5

1) 1t Builder 7,

5.2 FEAhOIER (KB) BIE
P13 3D View. £ifRiEF: Properties:
» {F 3D Settings ¥ “Transparency” %4 0.8, W FEFR.

Builder Properties

[z

Select a category: _
= Gene_ral ) ) Hardware acceleration for 30
Titles Print Resolution 2000 (require OpenGL video card support)
Info Box Maximum Pixels in X:
Color Legend T T T D ;Rutt-tate hl::und&g(hux uirclltil mjuse
Map Scale Longitude: 58518 deg. utton released {no grid.an
B r.'I_ndeI View . . property display while mouse key
H id Latitude:  4p.062! deg. |:| Always show bounding box in 3D
l 3D seﬂingsl Camera Rotation
atial Properties ) i Use Antialiasing
Step in Longitude: 1 deg.
Maps o
Probe Display Step in Latitude: o deg | Projction
E:EESFET;C,:E;?ECES 3 — I .
@) Perspective
- Wells Show 30 Axis - =
: o o
Well Trajectories . o Perspective: f 50
. Small - Large
Well Trajectory Tops!
Lighting Material Properties
Ambient: - %) 0.30 Shininess: : T 90
Diffuse: - 7 0.50 Specular Er 0.00
’ Reflection: :
Specular; * & 0.30 Transparency ' & 0.80
4 m 3
[ oK ] [ cancel ] [ Apply All ]
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« Al “Grid”, ¥ Show Grid FITH iR ) v 45, AN IR M
¥, W EATR.

.
Builder Properties g
Select a category:
[=)- General
- Titles
- Info Box i . .
- Color Legend Grid Blocks: Faults: Region Outlines:
Show Show Show
- Map Scale
= 1 fie Use Default Use Thick Grid Ling
- Mad
Ling... Ling... Ling...
ooselnes | | | | | |
- Spatial Properties [ | [ | [ |
- Maps
-~ Probe Display Grid Labels:
- Sterepscopic
- RESCUE surfaces (3 Top Put Every:
El-Wells I |5
i Well Trajectories )
H Left Right - |5
L Well Trajectory Tops, i 2 £ E FITL
K |5
Bottom
Draw MULL Block in 200 Show Grid for First Time
Draw MULL Block in 30 Show Microseismic Events
] n 3
[ ok [ cancal | [ appwan |

» i “Wells”, ¥ Show Well Name Box Fij [l FIEHEP ) v 45, &
ifi Font, J74AKK/MESCH 6, tn NP R, Sdtfe, ARG SSE
Apply all.

Builder Praoperties [ = |

Selecta category. B

[l General Show Well Perforations
- Titles

- Info Box

- Color Legend
- Map Scale
[=- Model View

- 30 settings

- Spatial Properties
- Maps

- Probe Dizplay
- Stereoscopic

BecCUE surfaces
Bodoni Bd BT |:|
Vel Trajectories Bodon: Bk BT

~Well Trajectory Tg Bookzhelf Symbol T =

Well Name: Trace to Surface

(@ Constant depth -22.9859

() Constant length, varying height
Short 1t Long

(i Nindrace to

A
FE4E HiE m
PG HiE #

i -

R T
[l ©
Tl w ez
HiE pree e
= o = :
] 1 —e AENES -
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2) TR QBRSO IR, FTRL#AT AT A, st Well
Trajectories|Advanced Selection, LA 73 S IFIREIE, W F E Py
~, i OK, siifi Apply all, /5 siidi OK.

Advanced Well Trajectory Selection u
Well Choices: Selected Wells:
Well Name Start Da ~ | INclude Well Name StartDa “
FMO1 FMOBST#
Fuo2 g - FMO8STh
-
FMO3 FMOGY
FMO7 | Producers = | | FM11
FMOBSTE - FM115Td
| Injectors = |
FMOSSTh FM125Td
FMOGv Exclude | FM125Th
FMO9 FMA2v
FM10 18 FM135T# il
Ol e =
Special Selection
@ Select by name (wildcard ™ matches multiple
() Select by property | = |
|n1inimun1 for all times v| is |{= vl value: |0
[ AddtoSeecton | | Remove fromSelection |
[ ok | [ Cancel ]

3) fEefEtE A, VER FMO8 Al FM13 43 SO IR PR TR RS R TH, a0 R
BIFT/N . RATEAZ IEH PR iR, DB HHR R N T S

4) 7£ Wells& Recurrent IR & 1 gy Wells 2o~ I fids FMO8v i [H]
1 “+7 5, Xd“Trajectory FMO8Sth”, ¥]7F Trajectory Properties 7
[ (B FH 2 52350 Well | Well Trajectories | Trajectory Properties 1 77).
1. R 2 = ANEDIR Nodes:;

10
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2. i Tools 24, #RJ51%+% Set correction to KB elevation;
3. WINMBIEME 91.4 K, M OK.

B ' Trajectory Properties | 5 = |
Trajectory: FMOBSTh Wl FM08v Attach-to: FMOBST# - E]
D data Nodes | Perforations |
Correction to KB elevation: 0 m [ Mote... ] [ Tools  » ]
{command menu is available on right mouse click in the
# x (m) | ¥ (m) | z (m) | Measured de. .. | Hode type Per »
1 T44180. 78 1790805, 20 -271.58 0.00 Original N Ho | |
2 T44179. 26 1790807, 90 —1B6. 76 104. 85 Original N Ho
3 T44 Carrection to Kelly Bushing (KB) Elevation hECHE
4 T4 N He T
3 T4 Current correction: 0 m N Ho
& T4 N Ho
T Tad | New 91.4 Cancel A Ko
g T4 it W
Recalculate elevation of all nodes 1 °
9 T4 N Ho
10 T4 it N Ho
11 | T44163.92 11790803, 73 15128 423,29 inkmown N Ho
1z T44163. 92 1790803, 73 151.28 423,29 Elock exit N Ho
13 T44163. 73 1790503, 64 160. 43 432 44 Unlmown N Ho
14 T44163. 73 1790503, 64 160. 43 432 44 Elock exit N Ho
15 T44183. 71 1790803, B3 161.39 433. 43 Original N He
4 [ | T
Reset Page [ oK ] [ LCancel ] [ Apply ]
\ J

EE, B x, y, z AR C B [FAE R 7 75 8 HAth 70 52 FMOSST # , FMO8v,
FM13STh, FMI13ST# % FM13v % B AH[E ) KB & 1E .

53 SAwE
R EN )G, T BT L.
1) & Builder %0, #iidi Well|Well Trajectory|Trajectory Perforation
Intervals, it 7 2 MNIEIOR Jyik & A IS LB S «
2) i Quick Perf, 7E all grid layer ML, 0K EFR;
[ Quick Perforation () |

Date / Time

Simulation start date: 1987-01-01

Perforation date: 1887-01-01

[]iUse date of the 1-st operating constraint (if production or injection data exist).

Perforation options

Perforation status: [Perforated -]

@ All grid layers
() Selected grid layers: 1:6 K axis

() Entire well path

[ DK J [ LCancel

11
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3) s ANE T OK, e B LA -

5.4 M INE
S REOL T 0 9 T SE RS M A 01 T 26 0 b 1 T i e o 107
t, SR BELE R AT 85
1) 7£ Builder Jt1f, 1464 3D View %N 1-2DAreal, SRJ5 BoRMkE,
HERMESCN 8 CRARERIER 2% 1.2 15, i Edit Grid <
2) TEHBURHEHE S, LR —MET (), SRUE Sk OK;
[ Grid Editing Options e |

(@) Editing limited to grid refinement, splitting of grid planes,
combining layers and extracting sub-models. Most of the data
are PRESERVED.

Unrestricted editing. The following grid-related data wil be
- DELETED:

Property data

Well Completion Data

Trajectoy nodes and perforation intervalz that intersect grid
Sector data

Aguifer data

Lease planes

Grid fault information

@ MNOTE: Ifthe dataset contains well trajectories, please select
/.-' "Wel-=Well Trajectories-=Recalculate Intersections with Grid™ to
update the trajectories after exiting "Edit Grid' mode.

| oK | l Cancel ]

3) 7 Reservoir > #.4%$# Edit Grid | Refine Wells...
4) 7E LA Refinement Wizard X1 AE A ;

F1H: ik (Select Wells)
IRFEPT A 1L FE All Perforated Layers 12670, 485 mithi Nexto

12
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4 ™
Refinement Wizard Iﬁ

Step 1: Select Wells
Well Selection Tools

(@ Show Wells | Show Groups @ Producers
() Show Perforation Dates Lxpana injectors
-~

EI- b Wells i (71 Match namelwildcard:

FMO1

FM02 () Wells with perforations in current layer

FM03

EMOT Select | | Deselect

FMO3v

Fios Expand perimeter selection -

FM10 E around each perforation by * || block(=).
FW11

FM12v Apply Changes To:

FW13w () Only Perforations in the Current Layer

FW14
FM18
FM18 () Perforations in a Range of Fundamental Layers:
FM24

FM23 -

K from |1 to |1

Mumber of blocks to refine = 119 < Previous Finish

B2 MBS (Select Type of Refinement)

1EHE Cartesian, ZRJ5 midi Nexto
[ Refinement Wizard ﬁ-‘

Step 2: Select Type of Refinement

(@ Cartesian

Cartesian refinement specifies the number of equal block divisions in each

() Non-Uniform
Nen-Uniform refinement gpecifies the number and gize of block divizions. The
divizion is a percentage of the fundamental block width in a particular direction.

() Hybrid
Hybrid refinement refers to cylindrical refinements within a grid block and iz only
available in a Carte=sian grid sy=stem. It enables rectangular cells to model radial
flow parallel to the well direction.

[ < Previous l [ mext> | Finish
e

B35 8 UNE % (Specify Number of Block Divisions in Each Direction)
WH1=3, J=3, K=3, #J7niii Finish.

13
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‘V‘—

Refinement Wizard

|

Step 3: Specify Number of Block Divisions in Each Direction

1= 3 | 0
J= 3 | U
k= 3 |0

< Previous

Next >

| Finish

H Cancel J

5) sdi#%4H probe Mode » IR PR B B SO R A TR AL P (TK 2D X-Sec
8y, JK-2D X-Sec), KRBT R — L LAISUEF - WA In s

; 6 1(50 260 3(50 460 560 660 760 8(50 960 8j
;o o—
= 2
E o

3 37
g EN o 7
8 §3
F e -E
c B B - ]
£ 0 81 161 242 323 404 484 565 E
E 2 0.00 360.00 720.00 feet
£ ° 000 | 11000  220.00 mete
; 9 190 290 390 490 590 690 790 890 990 ;

55 EHEMMLR (VFP)
CMG A THE R LT ARIE i 2h 2804 e AR 26%  (Well | Tubing

Tables|Calculator), 7] LM EA CMG B Eclipse (VFP) #& 2L S04

I EE R R .

14
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1) 1t Builder 5t[f, xid Well | Tubing Tables ...

2) riii New Table;

3) MIANZSHEIRE (Reference Depth): 914.4 m, Flow Rate Type EH Oil;

4) i)\ Flow Rate, GOR, WCUT, LFG Lift Gas f1 WHP (i =%,
TR

5) siili Update BHP table;

(& Tubing Performance Tables EEl)

#  Table Type Original Tubing File: (Mot Specified
1 PTUBE1 Edit Calculated Tubing Data
Table Type: FIUBEL Table# 1 Reference Depth: 9144 m

Flow Parameters:

@ Producer  (7) Injector Flow Rate Type:

Row | Flow Rate... | Gaz Fraction. .. | Water Fracti... | Additionsl (... | WHE Well Hea. .. =
GOR Gas/Dil .. Y WCUT Water-Cut Y LFG Lift Gas.. . ¥
T m3f day m3fm3 m3/ day kFa E
1 | 158087 17. 81076 0.0 0.0 1378 9514
2 |15 @oaT3 &9, 0538 0.3 3447, 3785 b
3| 3179746 175. 1076 0.6 £894. 75T
4| 7949365 267, 1614 13789, 514
5 | 158.9873 356, 2152
6 | 317.9746 5343228
i :
4 1 | »
o]

BHP Parameters:

Row | Flo | Gfr | W#fr | Add | BHP(kFa) at... | BMF(kPa) at... | BHF (Fa) at... | BHF( »

@ BHP (0 WHT 1 1 1 1 1 0.0t 0.01 0.01 oot |
. 2 1 1 2 1 0.01 0.01 0.01 0.01
UHEE SRR 3 |1 1 3 1 0.0l 0.01 0.01 0.01
4 1 z 1 1 0.01 0.01 0.01 0.01
5 1 z z 1 0.01 0.01 0.01 0.01
5 1 2 3 1 0.0t 0.01 0.01 0.01
Tubing Plot ... T 1 3 1 1 0.01 0.01 0.01 0.01
8 1 3 2 1 0.01 0.01 0.01 0.01

q 1 3 3 1 0.01 0.01 0.01 0o T
o - 4| 1 | 3

ok [ cancel ][ ey |[ Hem

%

6) i Calculator.

BAH A CMG IR 1ZR IR S fE .

FEFHEE R E DA AL E (Fluid Gravity), & 24F (Tubing
Conditions) FIjHI%E B ¥#E (Tubing Segments Data), U1K Effix.

15
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-

Tubing Pressure Calculator

B

Original Tubing File: |Not Specified

Edit Calculated Tubing Data

Oil FWF: @) Standing ) Vazquez-Beggs

(") Beggs And Brill

Table Type: FTUBE1 Table#: 1 Reference Depth: 914.4 m

Flows Parameters:

@ Producer () Injector Flow Rate Type: |OIL v]
Raow RATE GOR WCuT LFG WHF -

m3/ day m3/m3 m3, day kFPa |t‘

1 1. 58987 17. 81076 0.0 1378, 9514 [
2 15. 89873 55, 0538 3447. 3TSS
3 31. 79746 175 1078 BE94. TST
4 T9. 43365 ZBT. 1614 13759, 514
5 155. 9873 356. 2152
B 317.9746 534. 3225 -

PVT Methods: Pressure Computation Methods:

Pb/Rs: (@ Vazquez-Beggs () Standing/Lasater @ Aziz et. al (1972) () Mechanistic Mode!

() Mukherjee And Bril

() Drift Flux () Simplified Mixed Density
Fluid Gravity: Tubing Coenditions:
Gas: 075 BH Temperature: 104.44444 C Water Salinity (PPM): 10000
ail: 0.e WH Temperature: 37.77778 C WD at Measured WHP: 0.0 m
Water: 1.0 Max. Pressure: 244737.85 kPa Lift Gas Dissolvability: 1.0
Tubing Segments Data (Missing Data Iz Red):
# | Diameter Length T¥D At The End | Rel. Roughness Gas Injection -
m m m |_|
1 0. 05334 914. 4 914. 4 0. oooo1 Hone A
2
3
4 L 1
=1
B =
Input (*.whi) and Output (* who) File PTUBE1-1 C]
|:| Make Calculation Log File (*.whbl) and Pressure Profile File (*.wbp)
Reset Calculate ] [ oK ] [ LCancel ]

- At Calculate;
- fiidi Clese, #RJ5 OK;
i Tubing Plot, & x-y Kl E45E,

16
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-
[ Tubing Performance Plot @&u

Edit Calculated Tuking Data

K-Axis Variable: Tubing BHP
— ] at GOR 17.8108 m3/m3 and WCUT 0.0 and LFG 0.0 m3/day
20,989 = =

Group Parameter: '_'_'_'_!"'"'_%_'".'_ = =

[wrp -]

GOR, m3/m3 2| lbescesenseacdooamensassesdbanasessesaaalaseasoamaamedasoamannasos

[17.8108 - : : : :

WeuT : : : :

[ﬂ.ﬂ v] o 15,709 bceemecammfeananssnnsnsd foscccessessafeesssoesssed frocoomasnnmss
o H H H H

LFG, m3/day .

0.0 - T

[ I & 13,069

Note:

The tubing plot allows modification of : : : :

data by dragging points with the : : : 1 -

mouse. After a plot has been modified 10,429 i'—'i:i':"—'{:l:':;'%"—;'*'“"r'—_"“"ir'm' """ =

click Record. 1 1 1 1

After all plots have been modified click ' ' ' '

OK to write the data back to the Tubing 7780 = 2 2 2 ="

Table. 2 65 255 318

128 191
| Record | | Reset | OIL Rate, m3/day

[ ox | [ canca |

- Bk OK SERAA .«

5.6 FHLRFME XL
LR E TERUG, 1T IR
1) 7E Builder Ft[fi, it Well|Well Events;
2) &~ Shift BEEFEAE MFIR PR BTA IR, DMEA T S F 112

WA, W B ATR
[ well Events [EEETS)
displayed wels 16 of 16 Well: °*FM29° ot 1987-01-01 (0.00 day)

-
ot £ ID & Type [¥] well gefinition  Previous date: <nonex
FMOGv —

1987-01-01 WELL Constraints

Name: T | Edit

M09 [Fu2e |

1987-01-01 WELL Multipliers
FM10

1987-01-01  WELL D Type: [undefnea -

Injected Fluid Group: 3rd or 2nd level group with no

WELL - . [{an other groups attached to it
Workover
WELL
Options
1987-01-01 WELL |
FM14 Layer Gradient
1987-01-01 WELL
Gas Lift
WELL
uide Rates

WELL
: Fracture Proxy

WELL

Comment=

WELL Reset Page
1987-01-01  WELL

Sort by: :?:;:?: [] Auto-apply oK ] [ Cancel ] | Apply | [ Help

17
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CG

3) 7EIETIFR ID & Type Li%#¥ Type: PRODUCER,

SN s Apply;

4) V]#:3 Constraints £, Ff Constraint definition § i 2 IEHEFT £
5) Al FH“select new” (HEEASCA) WNhN 2 NMEAEZKARA 1 NI, Bik
WEW T E R,

B Well Events | =l P
displayed wells 16 of 16 1887-01-01 - Well: °FM29’ at 1987-01-01 (0.00 day)
Name / Date Event ke D & Type Constraint definition ~ previous date: <none=
FMO1 - - -
198001 WELL N 2 [ Constraint Paraneter [ Lin .. [value hetion
PRODUCER 1 | OPERATE ST0 surface oil .. Y MAX Y 79 49385 CONT
constraints L Multipliers # 2 DPERATE WHE TWPLICIT we... Y MIN | 1378.9514 COKT
FM0Z 1 Vel 3 | NONITOR GOR gas—oil ratio | 200 n3fn3 SHUTIN
ellbore
1987-01-01  WELL select new 7|
PRODUCER
Injected Fluid
constraints
FLIE | Horkaver a| = .
1987-01-01  WELL
PRODUCER [piems Max. number of continue-repeat allowed (MXCNRPT) 1 K & Lﬁn IE’
constraints History Matching (OPERATE-HIST)
FMO7 Layer Gradient
1987-01-01  WELL O
PRODUCER Gas Lift
constraints < constraint modifiers =
Fu0gy Guide Rates |:| Change current primary constraint (ALTER) |:| Set new or change old constraint (TARGET)
1987-01-01 WELL Hreaioo Brey STO 0 ma3/day # Parameter Value
PRODUCER
traint Alter:  previous date: =nonex select new
constrainis < Comnemis
FMOS Target. previous date: <none=
1987-01-01 WELL Please, provide required data: Wellbore
PRODUCER parameters for WHP constraint.
constraints I
(@ Name
Sort by: - Af
Iy © Date DAutn apply r

6) SERE, R Apply;
7) VI#:%] Wellbore %15, ¥ Wellbore model i [ 2 i%HE T 44, 7E Tubing

Table number %+ Table 1 (PTUBE 1), Depth of the well: 914.4 m,

J& s Apply.

(5] [ |

m,

17 Well Events
displayed wells 16 of 16
Wame / Date Event
FHD1
1987-01-01 WELL
PRODUCER
constraints
wellbore
FHQ2
1887-01-01 WELL
PRODUCER
constraints
wiellbore
FMO3
1987-01-01 WELL
PRODUCER
constraints
wellbore
FHO7
1887-01-01 WELL
PRODUCER
constraints
wellbore
FMO08w
1887-01-01 WELL
PRODUCER
constraints
SO © e
L

Well: “FM29° at 1987-01-01

(0.00 day)

ID & Type We\lhure model ‘Wellbore is required for WHP constraint.
Constraints 4
Type of pressuwe loss caleulati... | TABLE (tubing head .. |
Multipliers Tubing Table number Table 1 (PTUBEL] D
Depth of the well 914.4 m Calculate
fellbore
Injected Fluid
W orleower
Optioms Controls for pressure calculation in well completions

Layer Gradient

Gas Lift

Guide Rates

Fracture Froxy

« Comments

Control | Add/Remove | Type / Value Pre
User-set reference depth for | |  EHPDEETH 0o
User-zet presswre gradient £... [ |  BHPGRAD 0 Kafm
Well cross or back flow modsl [ ] XFLOW-MODEL  FULLY-WIYED
Pressure drop between perfor . | ] HEAD-METHOD  GRAVITY
Elow model (optional) {default>

relative roughness (op...
gas—liquid surface ten

hydraulic radius (opti...

1

18
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EE, WERAEAMBIR S 1T, W _EIRE SCHFH29RA A A R
FTIXEeH . AT, A R E SCT RMHLR A midi OK, KH]
H

<

i

Sy

BE, BRI 10 SRR E], [BIREy 1 4F, JRERE — NN S
I 1847 dr 4

7t Builder 1, fiifi Wells&Recurrent, #XJ5X(i; Dates, X5 fiidi Add a
range of dates, W1 T Efix.

8 Simulation Dates | E] PG |

# - no keyword data exizts on this date (it can be deleted)

# Date & Time (day) | zet STOF | Comments | Add a new date:

1 1987-01-01 (0.00) ]
Add a range of dates:
i ™y
Select a range of dates M Delete selected empty

dates:

From  [1987-01-01 (0.00 day)

To: [1997-01-01 (3852.00 day)
Step: 1 Delete all empty dates: @
= -

Selected dates in the range: 11 To limit output file size, limit grid
output (with WSRF) to:

—— Do not limit grid output -

D Remove existing keywords
(WSRF) to limit grid output

[ Recommendations ]

Close

L

SeJE R OK, $&zsiisin 1 10 ANBrH L, SiliiiE, Eids— 1 Hi

/.1997-01-01 % & STOP, Wl FNE AR, f/5 i Close, FRAFAE.
Irl Simulation Dates —m|n=] g1

%  -nokeyword data exists on this date (it can be deleted)

# Date & Time (day) I set STOF Comments Add a new date:
1 1957-01-01 (0.00) ]

b3 # 1855-01-01 (385,007 O Add a range of dates:
3 # 1989-01-01 (731.00) ]

1 # 1900-01-01  (L056.00) O Delete selected empy
5 # 1991-01-01 (1461.00) ] '

3 # 1992-01-01  (1826.00) [

7 # 1993-01-01 (2192 00) J

8 # 1994-01-01 (2557.00) ]

9 # 1995-01-01  (2922.00) O Delete all empty dates: @
10 # 1995-01-01  (3287.00) ]

11 ]

To limit cutput file size, limit grid
output (with WSRF) to:

Do not limit grid output -

D Remove existing keywords
(WSRF) to limit grid cutput

[ Recommendations ]

19
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6 FUEZEHIAZBIT

BUE TR 73 By 2 s B AR g (.
T A kRS @ WA AR v RN GRS 2R, R

Yo% e e, WGBS 4 IMEX BB A T e .
JHId J5 4b#E Results Graph 1 Results 3D 7 B iUl 45

25 T T T T T T T [ T 3.00e+6
I I I I I I I I | |
-
l l l l l l l —_ ="
I I I I I I | Pl I
I I I I I I P I I
-~
b T T
l l l l ~ l l l l
I I I I I // I I I I I
o l l l ol l l l l l [2:00e+6 &
AT R S S 4 R R S N SR RS =
° I I i /4 I i I I [ [ O
s | | /4N | | | | | | ]
© I I I I I I I I I I =
L I I 4 I I I I I I I o
> I I /4 I I I I I | | 2
o | | 74 | | | | | | | =
3104 ———L1____I_ /28 L O e O N ®
o | I I | | | | I | | F]
< I y/4 I I I I ! ! I I £
x I I I I . STTNTN I I 1.00e+6 3
5 I i I I || — R (% I I
© 4 | | e B (m3) | | |
I I I I I I I I I
I I I I I I I I I I
I I I I I I I I I I
I I I I I I I I I I
I I I I I I I I I I
0 t t t t t t t t t t 0.00e+0
1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
Time (Date)
B AR AR h R
[ T ‘ T T ‘ T il
744,000 745,000
L . i
L : l16,943 g1
[ I o —
L 16,529 R |
[ 116,114 )
L —115,700 4
I 15,285 ]
;
- ! 3 {14,871 8
L P i
. H —14457 o |
—3 'w‘\iiw B 8’7
L 8 SPRRRRERRERE| 114,042 Ef
= EE:— o i 13,628 4
I 2 13,213 1
L g i
r ] 12,799 7
. SR ]
[ 744‘,000 745‘,000 )
&1 E
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