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1. BLECE BRI

L BE ARG KRB AR, —2 8 LRAEEE, F—RAF £ kb ik
oAk, F#AregiE A F N Builder o 5K E N E A KA, & IMEX 4%,
HR SIS Andl, dFFIEA,

1.1 AU A5

WF AR E R, MBS IMEX BT, Jtot ek bk, i€ 0 FAF4 R %00
FRHEAL BRI R H HEE L.

1> J53h Builder ¥ % File, i%#¢ New.

2) &P IMEX L3S, SIH#AZ, Single Porosity, JFUAIFIA] 2015-01-01

3) Hii OK Bik.

' Builder - Reservoir Simulator Settings.

Simulator Working Unpits Porosity Shape Factor
I GEM @) 8l @) Single Porosity 1 Gilman and Kazemi
(@) IMEX T Field (_JDUALPOR Warren and Root
(ISTARS (Llab (") DUALPERM
) MODSI S
| Advanced | (©)SUBDOMAIN

Subdivisions for Matrix Blocks
Number of subdivisons 2

Volume fractions

{2 values expected)

Simulation Start Date

Year: 2015 Month: 1 Day: -‘1

1.2 A\ s 2

A 38 1F Builder 35 % b 3R 3k 44 32457 09 30 R AE A (Rescue 48 X)), 2@ 4T M4,
A AR F AR

4) *: A\ File & Import from another file > RESCUE/RESQML Model...7E

REQUIRED DATA %% {4 Heterogeneous Reservoir.bin. H.i7 Open.
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5) HILASKHERE, $RHEG X RESCUE SCIFIVE4EME B B OK.

6) £ F—, i%FF Import Global Grid , i OK.

7) F—#, S AN RESCUE #Aa] @ (Mg cae s, Wik
Builder #LE R I . fEHBLAIXTIEHES, BT PAE 2 RESCUE A7 (A %)
2D R T I EANRIE RE R . X AT AULE 34 & Fh CMG &

P

-

Direct import of RESCUE properties to CMG properties

Select RESCUE property to import: |

| Select CMG property to import to: |

MG
LY

(= CMG grid builder export from Step1_Vari Oil-Gas Surface Tension | - |-
=} Default Group(Time Step) Permeability | [ |
"NULL Blocks Permeability J
-Pinchout Array Eem;eatt)llty K
= inchout Array
-Permeability | (md) ; : -
‘Permeability J (md) i SR E|
-Permeability K (md) Pressure
Porosity Rel Perm Set Num El
< | T | b e -
Min: [0.0464784  Max: [0.0727415
| Add to Selected List
Selected List

Remove from Selected List l

8) fHiltn, ERANSLKREE, THHR AN Porosity IJENE, SR LEA I SERR

CMG EMEFRFEHE Porosity JEM:, A5 Hd7 Add to Selected List.

90 L IR R 20 BR UG B o e A 17 -

Permeability I (md)
Permeability J (md)

Permeability K (md)

to Permeability I
to Permeability J

to Permeability K
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Direct import of RESCUE properties to CMG properties ﬂ
Select RESCUE property to import: Select CMG property to import to:
(= CMG grid builder export from Step1_Vari Qil-Gas Surface Tension -
= Default Group(Time Step) Permeability |

NULL Blocks Permeability .
Pinchout .Array Arry
i Poisson Ratio Map (=]
-~ Permeability J (md) Porosity = |
- Permeabiiity K (md) i
- Porosity Rel Perm Set Num %

«| ] b < 1] | b

Min: [0.000235631 Max: [0.000380078

| AddtoSelected List |

Selected List

Porosity imported to Porosity

Permeability | (md) imported to Permeability |

Permeability J (md) imported to Permeability J
i imported to Permeability K

Remove from Selected List l

100 5ERUE, Hifi OK.

1) FAEHNRESFACTHET RESCUE BB 4. ERTHiAN S 3T
Hiifi Next, fEf¢)aPi/M P IR LH#E Finish.

12)  SERUbPIRIE, # BRI EEAN W 2 SR AR OC & L 5 A2 Builder
GEIS

1.3 f N & A A e 1k
B e N TP MANTR 858 G)R 4 R AT, ZRATRERNRR 8 5 4R 4 7
¥, % B)EY%E AL Specify Property — Rock Compaction Set Num — Whole Grid 3t &
fE EMNEGE LT, Bl
13)  # Pk, 7£ Builder AN E4E R EUF S o KRl 2 F: 5 A8 HIE 72 0 B4
%, XNii Compaction/Dilation Regions, #RJ5H.d » #&EHININHT A A B4
X1 SN LU TR ] R 46 15 S -
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-

# | Compaction i Dil&;ﬁbﬂ.
Rock Compaction Region: [ 3| V] E]
" (@) Compaction with single compressibility / reference pressure
(" Compaction madel using tables [ [lrreversible compaction behavior
(") Dilation model

Thermal Rock Properties

|| Rock heat capacity | |

| |Rock fluid thermal conductivity | |

Parameter (Keyword) Value
Pressure dependence of formation porosity / rock compressibility (CCPOR) 1.45038e-007 ...
| Reference pressure for calculating the effect of rock compressibility (CPRPOR) | 29992.2 kPa

14) il Apply, SRJEHE A, DRI —AVE A RS, %5 X
P TR S RGE I R SR i (5 R TR HIAE 33D . i%#E Compaction
model using tables. )\ REQUIRED DATA “C{f32 B )

CompactionData.xlsx 3CAF A Hl R R 46508, 5e 5 i Apply #1 OK

-

i | Compaction / D“éﬁb.’._}_

Rock Cempaction Region: ’ 2 'l E]

i ("I Compaction with single compressibility / reference prassure
(@ Compaction model using tables Irreversible compaction behavior

(") Dilation madel

Thermal Rock Properties

|| Rock heat capacity | |

| |Rock fluid thermal conductnity | |

Compaction Table: ’Ma_iﬂ Table -VI E]
press | por_mult hor_perm_mult | ver_perm_mult | Comment
kPa
1 [1316.9 0998691  0.61 0.61
2 |38956 0999065 0.77 077
3 |71225 09999533 0.9 0.9
4 |29993 1 £ E
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15)  f£ Options F15C[ T Depletion:

--/ Compaction/Dilation Regions
£ Options

g Depletion: OFF

16)  fE Components ¥~ H.d7 E] , SN IEFE Model.
17)  7E Option to Create a QUICK Model £=H1, &S - /KLY

GAS/WATER, i OK,

Option to Create a QUICK Model ﬁ

(" Launch Dialog to Create a Quick BLACKOIL Madel Using Correlations
(@) Launch Dialog to Create a Quick GASMATER Model Using Correlations

{7 None of the above. Launch detailed dialog

18)  WEMEIRE N 37.8C, & K& 1N 20700 kPa, S AKRLL H 2% I H
TR TEZH N 055, HERE NERIME.

r |
Quick Gas/Water model w

# | Description Opticn | Value

1 Reserveir temperature 37.8C

2 Generate data upto max. pr... 20700

3 Bubble point pressure cale...

4 0il density at STC(14.7 ps...

5 Gas density at STC(14.7 ps... Gas gravity (... 0. 55

B Reference pressure for wat... 101. 325 kFa

T Pressure dependence of wat...

8 Water salinity (ppm) 10000

[ ok | | cancel

190 B OK,

1.4 S NAHXS 538 A
Pt Ao AT LB P TR B 9488 i B S0 . B A2 31 B ARl R AT R LA A
CETET WS S 2B
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20)  Rock-Fluid, % Rock Types. 8 334, #NFIEHFAUS

Gl

21) %% Tools, %% Generate Table using correlation

22) HINTHIZE

SWCON 0.2
SWCRIT 0.2
SGCON 0.05
SGCRIT 0.05
KRWIRO 0.8
KRGCL 0.8
2Exponent for 2.0
Krw
Exponent for 2.0
Krgcl

23)  HERETE O AN N T RAE R s A RS BN DL B
Water-Oil table

Sw Krw
0.1 0.0
09 0.8

Liquid-Gas table

S1 Krg
0.1 1.0
0.95 0.0

1.5 S AN UE 2544

ISR R & -t e 77 X
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24)  FETRAEISEEARZ Fi%+% Initial Conditions, JRJ5 845 Initialization
Setting.

25)  #F¥ VERTICAL DEPTH_AVE iE&T0, #JAALMEAIRE,

26)  EFE WATER _GAS ENEZEH IPIGGR A, DLHAT I BLIRE Y

H - BE P .

rInitial Conditions w1

Perform Gravity-Capillary Equilibrium of A Reservoir Initially Containing
Water, Oil, Gas ERTICAL DEFTH =R Ol GAE

L/ EWWATER O EASECUIL )

Water, Oil (VERTICAL DEFTH AVE WATER OIL EQUIL )

(@) Water, Gas ( VERTICAL DEPTH_AVE WATER_GAS EQUIL NOTRANZONE )

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

Reference Pressure and Depth Phase Contact Depths

Pressure ( REFPRES ) 29993 kPa

itact { DWYOC )
sot ( DEOC ) u

Depth { REFDEFTH } 350 m
Water-Gas Contact [ DWGC ) 32918
|
Datum Depth for Output Pressure
Note: This item is optional.
Depth { DATUMDEFTH depth )
Pressure will be corrected using the initial equilibrium For;;:aricoep{‘ﬁnntz;;ceethe |

pressure distribution { DATUMDERTH depth INITIAL )

|
|
Bubble Point Input Format Advanced U

|
| Reservolr initially saturated (PB=F ) :]
Constant Bubble Point Pressure ( PB )
|
oK ] | Cancel ‘ | Apply ‘ | Help ‘ 0
|

27) M Apply 1 OK.
28) BB dE A4 5 474 Tight Gas Base Case.dat.

2. M R B LR R R R R R AR

A F AR AR ARGR, — R G RA B A R 5K A6 3D MK, MET RIF
AR GE R, B A MM KRR R AT AR E R ER TR AT R, ARR B
W R RAB AT AR AR . CMG 34T AR E 238 CER. 148, TTIRA) 124

HAREHTEE,
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2.1 S A E (MicroSeimic) %dE

FANMMEHRESEFANGEFKIET EEM, TUAEF N excel X, OLNEHR: #

L. ER%H. B, BE, XYZ FeAin, ER. HEEARTIEE.

W

29)  HREHTIHSE AR Tools 325, i£#E Microseismic Data Manager...

30)  Hidf Import JEH Browse 1441, % B R EE S

MicroSeismic 4Stages DeepWell.csv -

({E Files of Type T &t All Files (*.*) LMEREWSE B304

31)  i&#F Delimited {FNEHRTBEEM, FRRHZ SRR B ONERIME -

-
Import Microseismic Data

Step 1: Choose the file containing microseismic event data

For non-xml files, please verify the following:

1. The data must be organized into columns, with one type of data in each column.

2. Column names must be the first line of the file followed by actual data.

3. Columns must include Well Name, Stage, Date, X. Y. Z. ( Time, Magnitude, and Confidence are optional )
I 4. Years must be four digits since a two digit year is not accepted. Time must be formatted as HH:-MM:SS.
5_The data can be fixed width or delimited

File selection

MName of the file containing microseismic event data:

DA2019\Lecturetunconvention\MicroSeismic_4Stages_DeepWell-Sl.csv

Data field type for non-XML files

-j | Fixed Width - Data is present in columns of fixed width.

(@)Delimited - Characters such as commas, spaces or tabs separate data fields Columns can vary in width |

Number format for delimited files

(@ Commas separate data

() Commas for thousands ( Example: 5,000 = five thousand )
- | Commas as decimals ( Example: 5,2 = five + 2/10 )

32)  Hiili Next $%4]
33)  BADRONIEFARATRIE D BEAT, AR5 i Next 154l

Import Microseismic Data

Step 2: Choose delimiters

E\Tab E| Space Comma Iz| Semicolon

@Trsa{ consecutive separators as one

10

1 |2 13 [4 |8 I i |8 ] [10

WellName Stage Date Time X-Coordinate  Y-Coordinate Z-Coordinate Magnitude Moment Confidence

Well-1 1 01/01/2000 206661.2153  1680684.574 3220.92628 3903244889 69.05461795 1
1 01/01/2000 206758.6507 1680671.376 3229.31028  5.691061886  39.14183277 152783783
1 01/01/2000 206723.9401 1680645.821 3231.648096 6498236201 14.50730783  10.36485481
1 01/01/2000 206732.3435 1680663.771 3225978816 7.701849836 1257124798 1490463761
1 01/01/2000 206772318 1680643322 322955412 5772523376 4097732443 978712601
1 01/01/2000 206759.3061 1680662872 3229 968648 8560672178 2637244379 16.07510104
1 01/01/2000 206732.9744 1680660933 3228 658008  1.420293327 1992042164 | 15.08564906
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34) 1% & Date Format

Month Day Year, FREFIPRE B E AE = KIE#.

)5 3 HRiARiEA Include Column:

Import Microseismic Data -__—- m-i m :' | 4 Y = - -;
Step 3 Choose column details and date format
‘Well Name, Stage. Date, X-Coordinate, Y-Coordinate and Z-Coordinate must be selected
Valid date delimiters include forward slash (/ ), dash ( - ), dot ( - ), and a space.
Date format: [Menth Day Year
| Vell Name |+ Stage || Date [~ Tine || T-Coord... |v| V-Coord... |v| Z-Coord... |v| Include... |v| Tnclude... | Include... ¥
| ¥elllane | Stage ‘ Date ‘ Tine | E-Coordinate ‘ Y-Coerdinate ‘ Z-Coordinate ‘ Magnitude | Moment Confidence
1 [¥ell-1 1 [ or/or/z000 ] o:00:00 [ 2086612153 | 1680684.57¢ | 3220.92828 | 3.903244889 | 69.05461795 | 1
I T UT7 U7 2000 EHIE UETHE. Bau? TEEUETI STE IRy . GUIUEIEEE ERTI ki TEZTasT
T 1 01/01/2000 0:00:00 206723, 9401 16806485, 821 3231, 648098 6. 498236201 14, 50730788 10, 36485481
T 1, 01/01/2000 0:00:00 206732, 3435 1BB0BBS. T71 3226. 878816 7. 701848836 12. 57124798 14. 30463761
? 1 01/01/2000 Qs 206772, 318 1680643, 322 3229. 55412 A. TT2529376 40. 97732443 9. 78712601
6 | 3E 01/01/2000 0: 206759, 3061 1680662, 372 3220. 5A0A4B 8. 560AT2170 26. 37244379 16. 07510104
7 | 1: 01/01/2000 0: 206732, 9744 1680660, 933 3228. 653008 1. 420293327 19, 92042164 15. 08564806
E_ | 1 01/01/2000 0: | 206735, T115 1680675, 942 3221. 732952 6. 364141561 | 18. 06130213 13. 79077536
‘3_ | J: 01/01/2000 0: 206752, 1036 1680630, TA1 3218. 008296 5. 267368508 2B, BETTT444 9.16921714
T | 1 01/01/2000 0: 206790, 9776 1680663, 218 3230. 811778 9. 436010666 23. 07878782 16. 26345818
T 1 01/01/2000 0: 206769, 4183 1680621, 931 3220. 628298 3. 970913493 28.12917802 4. 97391439
T 1 01/01/2000 0: 206747, 7816 1680671, 921 3228. 036216 2. 400733394 40, 20214139 16.B1176E18
T 1 01/01/2000 Qs 206752, 378 168064 7. 361 3230. 474616 4. 307186446 15. BB4B2054 14. 92251502
EE| 3t 01/01/2000 B 206733. 1655 1680646, T33 3225. 08168 4.18773913 10. 23881404 12. 96136679
Ea 1 01/01/2000 0: 206726, 2749 1680638, 576 3219. 31284 7. 563059382 22. 56247241 9. 44867514
|| Event coordinates are relative to a reference point | IFlip Z location for all microseismic events
Cancel | [ <Previous | [ Next> Finish

35)  WEFEIANAE, Sl Next 4.

H5f Finish $41.

T AR LA R I ) Cn SR S 75 B 5 — AN SO b R ANEED, i 4
i Microseismic Data Manager # /& & H1 i) All, Z8)5 87 Export #%4H. #d%
A AL E, ARG H Save. BEICAFRTLLLL CMG HEE#% 20

(.emgseis) I A .xml #% 2.

36)
37)

11

Microseismic Data Manager
Microseismic event data
Well Stage Date Time X Y Z Magnitude | Moment Confidence
Well-1 1 2000-01-01  0:00:00 67802238 551405700 1056735 390 69.05 1.00
Well-1 1 2000-07-01  0:00:00 678342.00 557401350 10594.85 569 39.14 1528
Well-1 1 2000-01-01  0:00:00 67822813 551393000 10602.52 650 1451 10.36
Well-1 1 2000-01-07 0:00:00 67825575 551398900 1058392 770 1257 1490
Well-1 1 2000-07-01  0:00:00 678386.88 551392150 1059565 577 4098 979
Well-1 1 2000-01-07 0:00:00 67834419 5513986.00 10597.01 856 2637 16.08
Well-1 1 2000-01-07  0:00:00 67825781 551397950 1059271 142 1992 15.09
Well-1 1 2000-01-01 | 0:00:00 678266.75 551402850 1056999 636 18.06 1379
Well-1 1 2000-01-01 0:00:00 67832056 551388050 10557.77 526 2689 917
Well-1 1 2000-01-07 0:00:00 67833325 551400650 10599.12 944 2308 16.26
Well-1 1 2000-01-01 | 0:00:00 67837738 551385150 10582.77 397 2813 497
Well-1 1 2000-01-07 0:00:00 67830638 551401550 1059067 245 4020 1681
Well-1 1 2000-07-01 | 0:00:00 67832144 5513937.00 10598.67 491 15.88 14.92
Well-1 i 2000-01-01  0:00:00 67625844 551393300 10594.10 419 1024 1296
Well-1 1 2000-01-07  0:00:00 67823581 551390950 1056205 755 2256 945
Well-1 1 2000-07-01  0:00:00 67826188 5513943.50 10597.14 0861 6189 1391
Well-1 1 2000-01-01 0:00:00 67831144 551396500 1057128 478 3091 1753
Well-1 1 2000-01-07 0:00:00 67826838 551399400 1059897 192 3625 1588
Well-1 1 2000-07-01 | 0:00:00 67821313 557393550 10589.99 307 3244 948
Well-1 1 2000-01-07  0:00:00 67830163 551402300 1057668 784 3622 1595
Well-1 1 2000-01-01  0:00:00 67820838 551308250 1045390 808 1848 350
s
MINIMUM MAXIMUM
X-Value 678022.38 679060.81
Y-Value 5513704.50 5514765.00
View Original File. Z-Value 10380.75 10795.58
: =
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38)  f£ Builder F1, IAENIZEAKE 4 K BRI BAIROBRESE . 2%
MEFIEL, HEE 3D LK IR RS 3% B BB E A -

Permeability | (md) 2000-01-01

< T b o
“ B

0.00075
0.00073
0.00070
0.00067
0.00064
0.00062
0.00059
0.00056
0.00054
0.00051

0.00048

11 R

PAE BB R BARAIR, & BE Y A @IBIE . IRF DB F AR — L HEFL
MRERE Tk, EAFHF, RET =AEM, Z2EMH A2 EZ (Magnitude). 7
4 (Moment) #= %1% & (Confidence). T VAARIEIX 3k B M b H e E B 43R 55 F0 5T 12 5

39)  FIRFEE| Microseismic Data Manager FFAR4E DL T =A@ M2 — H ot

f& G bubbles ) K/

Microseismic Data Manager ‘ = ‘ ﬂ
Display P[peﬂigs Microseismic event display properties
Al ek Display Filters
= Wel =
1 Bubble size fmm:l IM"mE"t ! >4 ‘ 3D bubble size: 10 %
i Show bubbles [ Filter by selected date
4 Well | stage | show | color
Wel-1 1 R
Well-1 7 | B
Well-1 3 Il Green
Wel-1 4 Il Vagenta
S

12



5 81 1. B BRI —A I ot iR Hohe i B A R4

MG
p= LIS

400 ERTRABETUERS, DA 5 S B/ B BB B 2 2R B I

Ig/\o

Microseismic Data Manager

Display Properties Microseismic event display properties
B"P}“ Display Filters
[=-Well-1 n =
1 Bubble size [““‘fo"“ Size '] 3D bubble 10 5
g Show bubbles D Filter by selected date
4 Well ‘ Stage | Show |Cutur
Well-1 1 B R=d 2
Weil1 2 ¥ I N
Well-1 3 I Green ¥
Well1 4 ] ElMzgent b

Property Filters

e a I I T e

2 ' Lol g | | \ 1]
Confidence 1 196917  below |1
Magnitude 0.00237661 9.99239 below LIZO

Moment 10,0019 738891

|| Fiip Z location for all microseismic events
Export S . -
i Well: | Data is not relative -
View Original File - >
X | ¥ location:
Delate

41) IR AT, A EIRPIAP IR, R DR A SR A

FEAREE 2 T ORAFSCAT

13

i

Y= S

==
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2.2 M I R s 1) 8 B R A AR 4%

it Builder 49K BB iTAZ ) $, AR ERE ST E L L0 % £H 4 BB %,
22.1 EHKE

42)  BAKCPBSMEERRARIGER, B, AP AZ LT
TFo BEMBNX — 5, R T EAZ T Wells 1445 Well Trajectories =
Trajectory Perforation Intervals...

43)  EHBINEOH, BE<Quick Perf” LUZEE BANFIRE, RIGHE T —4
AT OKe Kt A IHIRPUE, OB . A5 EHERE

BB FL. Hifi Apply I OK B H ] .

44)  BETOR, B RITISE B A2 TR Wells 3154 %] Well Completions
(PERF) ..., #AJ5% 3 Perforations TR, 7EiX 8, AT 15 H449L, I
T -

r - —
8] Well Completion Data (PERF) L gL T MY POl ——— - M
Well & Date: & Well-1 2015-01-01 - B PRODUCER
| —
General | Perforations | | Rel Perm Options |
Add perfs with the mouse
Perforated grid blocks: l & Use trajectory perf intervals... ‘ [ © Begin ] s
% # User Block 4d... Connect to ‘ Form... ‘ Status ‘ Ref. Layer ‘ ¥I (nd#n) | Leng... | Eloc... | Block Bott... -
¥ 1)]28211 Surface i Open @ 0. 005 4. 262 3157.53¢ 3161796 |:|
2 28 21 2 1 N Open o 0. 005 4. 262 3161. 796 3166. 058 :
3l|2@az 2 S Open O 0. 005 4. 262 3166. 058 3170. 321
4 28 21 4 3 e Open e 0. 005 4. 262 3170.321 3174. 583
a 28 21 5 4 Wl Open NO 0. 008 4. 262 3174. 883 3178. 845
6l(23 2186 g e Open o 0. 005 4. 262 3178. 845 3183. 107
i 28 21 7 B S Open AN 0. 008 4. 262 3183.107 3187. 363
gl|2z218 7 R Open hl=] 0. 005 4. 262 3187. 360 3191.632
9 28 21 9 k| N Open bz 0. 005 4. 262 3181. 632 | 3195. 894
1 28 21 10 9 gt Open O 0. 008 4. 262 3195.894 3200. 196
119 28 21 11 10 Ny Open ] 0. 005 4. 262 3200.156  3204. 418
14| 28 21 12 il T Open bl 0. 008 ¢. 262 3204. 418 5208. 68
13|28 21 13 12 et Open 3 O 0. 005 4. 262 3208.68  3212.942
14|28 21 14 Open 0. 005 4. 252 3212. 942 | 3217. 205
T [ s | O D '
Reset Well OK ‘ ‘ Cancel | Apply I | Help

45) Save R4
222 Bl E 5%
X —, el R, FEERmE, SEBATEGRE L, KEFE

e
e

46)  FUEERITESEHRAH I Wells, 285 2] Hydraulic Fracturing

47) B Non-Darcy Option &I, #A/51%4% General Correlation.

14
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48)

B A H . SR)5 #d New Complex Fracture Stage 1241 .

New Planar Fracture Stage ‘

This is a group of one or more planar
fractures on a well. All fractures have
the same direction, spacing and
perforation settings, which determines
the number and location of the
fractures.

New Complex Fracture Stage ‘

Hydraulically Fractured Wells
Fractures |Templates| Non-Darcy Option
Collapse ‘ ""
Well-1
82015-01-01
+4
+
49)

Filter 241 8 it 72 04 -

i Complex Stage 1 FFEFRAE S 1 BB T = 20

A complex fracture stage Is a group of
intersecting fractures in one or more
gridblocks. The location of the
gridblocks can either be manually
specified, or determined by importing
microseismic data.

i

Hydraulically Fractured Wells

Fractures | T [ Non-Darcy Option|
Use Microseismic Data :
Well-1 | 1l ] Stag (Well-1 /1 = ! | = |
[=/2015-01-01
=Complex Stage 1 Block Selection

*. Complex Fracture 1 l

Add Selected blocks from view l

l Delete Selected blocks from view l

Connection Options

|| Layers above: 0

|| Layers below: | 0O

[ Select Perforation(s) for Fracture Source

|| Attach disconnected blocks to fracture

50)  BifE, WRALWET

MG, wf LU W R P it g ss,

15

| |Tgnore disconnected blocks if this far away

0ft

SRR, DU AR o 7% S 1) o FEE R BT B k4% i) SRV
SR #.id5 Apply:
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Filtering Options
Number of microseismic events inside a block is greater than | u |

Froperty Min ‘ Max | Include Limit
Magnitude 0.00357581 999239 above L‘ 1
Moment 100066 738294  above ¥ |15
Confidence '1 '19.691? .above L‘

Mumber of events: 1585
Number of blocks: 325

Microseismic Data Filtering Hp'ﬁdns : ﬂ

51) it BT Select Perforation (s) for Fracture Source, %352 —/ N

B ORERII I FL
52) CNE—BYEREHE (8,18,16) F| (13,19,17) HI1L, i OK.

Select Perforation(s) ﬁ

Well: Well-1

Include | User Block Address -

] 6.18.15

O 718,15

O 718,16

8.18.16

918,16

10,18,16

¥ 101916

11.19.16

11,1917

12,1917

131917

] 141917

O 151917

] 16,1917 =
| selectal | | Clearal |
ook | [ coneel |

16
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53) H %% Attach disconnected blocks to fracture e =] SRV F &%
B —E.

54) M Complex Fracture 1 i N\ N oI & 4R e% w1, i Apply:

Hydraulically Fractured Wells >

 Fractures | Templates | Non-Darcy Option |

Well: Well-1

Date: 2015-01-01

Well-1
[£2015-01-01 Fracture name: Complex Fracture 1
1. Complex Stage
Fracture ¥idth 0. 000305 n -
Intrinsic Permeability 10000 md
Fffective Permeabillty b omd -

B Refinements

Number of refinements in the I d... 5

Number of refinements in the J d... §
T
Q

T NTMBET of Terincments 1 the E od. ..
Grid Cell Width (INNERWIDTH)

11

55) i OK, HERCAFEIFMALE, MESREMHE. WRAWE, &
0 BRI EHATIEM, 1 Results 3D 1, l AR AAR AR LR .

Permeability | (md) 2015-01-01

56) M TFHAB=AMEL, BEE 423 34210 (5%, x5 T Al AES A R AE
&, #i OK.

17
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,/=

-

= e F B
Builder - 2017.10 , e

B A - —
'Q Any blocks that:

1) already contain refinement

2) have grid cell width encompassing more than one-third of the
block dimensions

will not be included in the fracture.

S

57 FHIRSEALAT DUH &AL

e 2vgtage: (15,19,17) to (17,19,17)
e 3dstage: (21,20,17) to (22,20,17)
o 4hgtage: (24,21,17) to (27,21,16)

58)  SERERPIRIE, ATLAS R BRI SRV % B R RSB RT Aot R
Ha W BRI ES, JFRYE “moment™HEF TR

Permeability | (md) 2015-01-01

18
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59) B SCHERAE N STUDENT SOLUTIONS U443 H1 1) Gas Condensate Base

Case Complex Fracs.dat.

2.3 WEMABER (SRV) XUk E &

ARl X EATHERRENA AT X, —H2EEATH 2K (Templates) F 75 Aa,
XA Kag A “NFFRF 9 iR builder £F|Z KRR G F7; B — A RABTmEF N XTF X
e, AR BE SR R R4 75 ik b A TR 48 OB IRAE B 1 .

BRI AT KL 44, WARFE R, A28 B 4578 & tx, LR R % —F 7 ik Lk met,
FE T VAE T X 4549 77 Ko
231 BWHEANX

60)  ER|THSE AT Tools, #4515+ Formula Manager... .

61)  BHIFWANAN, —MHTERETRE 1 “implicit flag”, 57—

TREEP S AR 2 B E R4 .

Formula Manager =

= @ Builder Syntax | Options|
[=-*_Gas Condensate Base Model_Complex Fri

i4 Implicit Flag) Formula Name: | Implicit Flag

7 Rock Type Independent Variables
Variable Name Component Time File
X0 Forchheimer Equation Beta Correction 2015-01-01 D:\New Shale Gas and Tight Oil Tutorials\MicroSeismic Data With Cong
< [ I »
| | Add independent Variables | [ Insert Selectedinto Formua | | Edit Selected J | Delete Selected J

”IE(xD>D)THEm(3)ELsE(0)| |
T

Formula Manager @

(=il Builder Syntax | Options|

[-» Gas Condensate Base Model_Complex Fri
v Implicit Flag Formula Name{ Rock Type
e Independent Variables
Variable Name Component Time File
X0 Forchheimer Equation Beta Correction 2015-01-01 D:\New Shale Gas and Tight Oil Tutorials\MicroSeismic Data With Con¢
<] 1] | »
“ Add Independent Variables.. ||| Insett Selected nto Formula | | Edit Selected. . J | Delete Selected J
“IE (X0 > 0) mHEN (2 ) ELSE (1)
I

62)  f#F#%4 Add Independent Variables ¥s /1.5 Forcheimmer Equation Beta
Correction FHRHIA .

63) gy OK #3% Specify Property $4iX £330 /0 Bl 48 & & 1.

19



5 81 1. B BRI —A I ot iR Hohe i B A R4

MG
LY

2.3 2 A XN REE T BL IR I

64)
£
65)

7E General Property Specification % 1 #1%% | Rel Perm Set Num J&

A4 5 1 JB T 7E Whole Grid %R A%, SRGIEFE A

Formula:
- P =@
| General Property Specification
Edit Specification
Only for Start Time, Go to Property- | |Rel Perm SetNum | ] [ Use Regions / Sectors ]
Qil-Gas Surface Tension Poisson Ratio Map Pressure I Rel Perm Set Num hock Compe ~
UNITS (dynelem) psi L g
SPECIFIED: =
HAS VALUES: fl
Whole Grid | i
Layer 1 (Lone Unit)
yerL( ) Cut Ctrl+x
Layer 2 (Lone Unit) Copy Ctrl+C
Layer 3 (Lone Unit) Paste Ctrl+V
Layer 4 (Lone Unit)
5 Y 5:L o ; Edit Spedification
ayer 5 (Lone Uni
Layer 6 (Lone Unit) Eo":tﬂ'.ﬂ \l/:;ue N
eological Map
L 7 (L Unit)
Epara (i ST Import / Upscale Erom RESCUE
Layer 8 (Lone Unit) | Formula
Layer 9 (Lone Unit) EQUALST
4 L »
o ] [ o | |

66)
67)

N—, B Formula %41 .
1P A 7 Rock Type, Hii OK FiiX:

Formula Manager - Selection Mode

=/ Builder Syntax | Options|
=* Gas Condensate Base Model_Complex Fri
+ Implicit Flag
iR ock Type) Independent Variables

Formula Name: Rock Type

Variable Name

68)
GEIEENE 7S (o
69)

Implicit Flag,

X0 Forchheimer Equation Beta Correction

Component Time

File

2015-01-01 D-\New Shale Gas and Tight Oil Tutorials\MicroSeismic Data With Con¢

[

{5 FAHE ) 2 7 Rock Type X Rock Compaction Set Num J& 34T

XfJ@PE Implicit Flag, FE R (HRZX KA H Al A X

[# ] General Property Specification

Edit Specification

Only for Start Time. Go to Property:

Grid Botiom

g |

Use Regions / Sectors

70)

FES T R 2

° /lf_:_(i':_l“ OKO

20

Implicitflag Rel Perm SetNum Rock Compaction Set Num
UNITS:
SPECIFIED: X x X
HAS VALUES: X x X
Whole Grid Formula: ImplicitFlag Formula: Rock Type Formula: Rock Type
Layer 1 (Lone Unit)
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3. FERETIN

FRMAL 0T ik B Hrdn b, ASAEM S —324) &4 STG 2 /E A 141584m°/d, % =454

Z

Z1% BHP 14 % 5516 kPa; R itiAe— & ubia], st 2 F0m e g, kA 10 5,

3.1 WE R AR

71) X Wells & Recurrent F1[] Wells (1), JHRAEE N

Producer-

72) K, WEAURERISAE, AR D Apply M1 OK:

r -
|1 Well Events . -ee, @E‘ﬁ
Y | displayed wells 1 of 1 2015-01-01 hd Well: *Well-1’ at 2015-01-01 (0.00 day)

s:'::mate Evest ID & Type | || Constraint definition | previous date: <none>
ell-

2015-01-01 WELL c A # Constraint ‘ Parameter Linit/Mode Value
onstraints - -
PRODUCER E=—————— | * 1| OFERATE STG surface gas rate MAX 141584, ..
o | " 1 3 .
Multipliers 4 | OPERATE BHF bottom hole pressure HIN 5516 kPa
select new =
Yellhore — —i
Injected Fluid
Yorkover < | 1 | 3
. Max. number of continue-repeat allowed (MXCNRPT) 1 LI
Options

T History Matching (OPERATE-HIST)
Layer Gradient
Constraint Type:

Gas Lift
e < constraint modifiers >
Guide Rates || change current primary constraint (ALTER) || Set new or change old constraint (TARGET)
STG |0 malday # | Parameter Value |
Fracture Proxy
——— Alter: previous date: <none> select new

Comments

Reset Page }
EJ ”
(@) Name

Sort by: i DAuta»apply ‘ oK ] [ Cancel Apply

Target: previous date: <nonex

3.2 B E T H A
73) X HE Dates (1), FFCE HEAVEHE 2015-01-01 2 2016-01-01,
K —H
74)  WEZHR STOP 7ERT [A] 55 2015-05-01.

75)  Save A, RunizATHAUIFHTEi R, W LAE HEEE I E] (K92
R RIS IR s P I R A R SR IR L
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Well-1 tight gas base case-complexfrac.irf

2.00e+5

1.50e+5

Gas Rate SC

1.00e+5

Gas Rate SC (m3/day)

5.00e+4 \

0.00e+0

~—

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Time (Date)
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