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1. #TJF Builder
¥ GEM %4 2%, Field Units, DUALPERM, Gilman and Kazemi IR T,
KL FF LA 8] 2000-01-01, 5t ok.

Builder - Reservoir Simulator Settings

(Sml.hm] Whorking Unitz Parosity Shape Factor
(3) GEM Qsl () Single Porosity (%) Gilman and k.azemi

O IMEX (@) Field ] O DUALPOR ) warren and Foat

O STARS Lab (%) DUALPERM

HODSI WM
Advanced... SUBDOkAIM

Subdivizions for Matris Blocks

Mumber of subdivizons

“olume fractions |

[2 values expected)

Simulation Start D ate

Year( MDnth:|1 | Day: |'I| |]

L OF. J [ Cancel J

2. 1f Builder Ft[f, st Tools, £+ Microseismic Data Manager... 1 7 import
24

Nicroseismic Data Nanager g
B Display Properties Microseismic event display properties
Display Filters
Bubble size fram: |Unif0rm Size Vl 30 bubble size:
[+] shows bubbles [CIFilter by selected date
#ell Stage Show Color
Property Filkers
[CIFlip 2 location for all microssismic events
Expoart...
well; Mo microseismic data
“iew Original File...
% lncation: ‘ ¥ lacation: ‘ |
Delete
Create Grid... Animate microseismic E @ @ Apply
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3. miifi Browse %4, ‘T AL E £ S 2 MS_Data.csv.

Import Nicroseismic Data

Step 1: Choosge the file containing microzeismic evert data

For non-«ml 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 folloveed by actual data.

3. Columns must include Yl Name, Stage, Date, ¥, Y, Z. ( Time, Magnitude, and Confidence are optional. )
4. Years must be four digits since a two digit year is not accepted. Time must be formatted as HH:MM S5,

3. The data can be fixed wicth or delimited.

File zelection
Mame of the file containing mictoseismic evert data:

| | Browse

Data field type for non-xkL files
@Fixed ‘Wictth - Data is present in columns of fixed width.

ODehmited - Characters such as commas, spaces or tabs separate data fields. Columns can vary in width.

Mumber format for delimited files

Commas separate data
Commas for thousands [ Example: 5,000 = five thousand )

Commas &= decimals ( Example: 52 = five + 210

= Previouz Mext = Finizh

Look in: I |59 Shale Gas Exercise

SIS File name: IMS_D atacay Open

F

Cancel

i

Filez of wpe; I.-’-'-.II Files [*.*] et




CMG gz
MODELWNG

ST AT SR PR A A R T T S K ) TR S g GROUPLID.

4. &+ Delimited B EEAY, EFHERINK comma LT,

Imporkt Microseismic Data

Step 1: Choose the file containing microseizmic event data

For non-xmi files, please verify the following:

1. The data must be organized into columnz, with ane type of data in each column,

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

3. Columns must include Well Mame, Stage, Date, 2., Z. [ Time, Magnitude, and Confidence are optional. |
4 Yearz must be four digits since a two digit pear iz not accepted. Time must be formatted as HH:MM:S5.

8. The data can be fixed width or delimited.

~ File selection

Name of the file containing microseismic event data

[:ATraining'Shale Gas Exercize\MS_Data cav Browse |

i~ Data field type far non-<ML files

" Figed \Width - Data is present in columns of fixed width.

& Delrted - Characters such as commas, spaces or tabs separate data fields. Calurns can wany inowidth

r~ 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)

Cancel | <F'rew0us| MNest » | Firisty |

5. WP NEXT %4, 2r . sfcamidls%, R Ad NEXT. SO
XIS . ZJaanledtBs A H, BE, MR85 xy.2)
WRRHEM R B (FERE R RAZFEABIR IR E A, EAAE B
).

impor Hirosesmecparg S
Step 2: Choose delimiters
[~ Tab [ Space ¥ Corima [
[~ Treat consecutive separators as one:
1 2 |3 4 |s [ 7 8 3 10
Well Name Stage Date Time ¥{Loordingte | Y-Coordingte | Z-Coordinate | Magntude Moment Corfidence
Well-1 1 1/1/2000 | 0:00:00 | 709.06 108573 356735 3903244839 69.05461735 1
1 1172000 00000 102873 102243 359485 5691061886 39.14183277 152783783
1 1/1/2000 | 0:00:00 | 914.85 33365 360252 6.498235201 1450730783 10.36485431
i 1/1/2000 | 0:00:00 |942.42 33754 158397 7701843836 1257124738 | 14.90463761
1 1/1/2000 |0:00:00 | 107357 | 93045 359565 5772529376 AD.S7TT32443 978712601
1 1/1/2000 |000:00 103088 93459 1557.01 3560672178 | 26.37244373 | 16.07510104
1 |1/1/2000 |0:00:00 |944.49 388.23 3592 71 1420293327 | 19.352042164 | 15.08564306
1 1/1/2000 | 0:00:00 |953.47 103747 356339 6.364141561 13.06130213 1379077536
1 1/1/2000 |0:00:00 100725 | 88924 355777 5257363508 26.38777444 916321714
1 1/1/2000 00000 101996 101541 959912 9.436515666 |23.07678762  16.26345816
1 1/1/2000 |000:00 106405 | 86027 158277 3.5970913493 |28.12917853  4.37391439
i 1/1/2000 | 0:00:00 |993.07 102428 353047 2450733394 4020214133 1681176618
1 [1/1/2000 D00:00 100815 94567 359867 4307125446 1538482054 14.52051502
i 1/1/2000 |0:00:00 |945.13 34154 3594.1 413778313 10.23831404 | 12.9513667%
1 |1/1/2000 |0:00:00 92251 918.18 956205 7553059382 | 2256247241 9.44967514
i 1/1/2000 | 0:00:00 | 94858 95239 359714 D.608501763 61.38646576 1391015348
1 1/1/2000 |0:00:00 | 998.12 57402 357128 AT773TI8E6 3031486165 | 17.5302932
Cancel < Previous Neat > Firitet
A
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6. MR¥ETE EIEFEIEIE, BEPE N “Month  Day  Year”, /g =%%
EFR IR “Include Column”.

Import Microseismic Data
Step 3: Choose column details and date format
Well Name, Stage, Date, XCoordinate, Y-Coordinate,and Z-Coordinate must be selected
Valid date delimiters include forward slash ( /), dash (- ), dot (. ), and & space.
Date format:
Well Name Iﬂ Stage H Date |L| Time |L| XLoordinate Iﬂ Y-Coordinate H Z{oordinate u Include Column |L| Include Column Iﬂ Include Column | ¥ 3
Well Name ‘Slage ‘ Date |'ﬂme |X-Courdmale ‘Y—Cuurdinme ‘Z—Ccurdinate | Magnitude | Moment ‘ Corfidence

1 |Wel1 1 14172000 0:00:00 709.06 1065.79 3567.35 3903244885 69.05461735 1

2 | 1 141/2000 0:00:00 1028.73 102249 3594.85 5691061886 3914183277 15.2783783

Z 1 1172000 0:00:00 51485 53865 360252 6.458236201 1450730783 10.36485481

4 | 1 1172000 0:00:00 §4242 397.54 358392 7.701849836 1257124738 1430463761

5 | 1 14172000 0:00:00 1073.57 33045 359565 772523376 40.97732443 378712601

6 | 1 14172000 0:00:00 1030.88 53459 359701 8.560672178 2637244373 16.07510104

7 1 14172000 0:00:00 34443 58823 359271 1420293327 19.52042164 1508564306

Bl 1 141/2000 0:00:00 85347 103747 3569.99 £.364141561 18.06130213 13.79077536

Z 1 14172000 0:00:00 1007.25 28924 355777 5257368508 2688777444 516921714

10| 1 1/1/2000 0:00:00 101996 1M541 3599.12 9436515666 2307678762 16.26345876

| 1 1/1/2000 0:00:00 1064.05 860.27 358277 3970913493 28.12317853 457391433

12 | 1 14172000 0:00:00 333.07 102428 353067 2450733334 40.20214133 16.81176618

13 1 14172000 0:00:00 1008.15 54567 359867 4.507136446 15.88482054 1432251502

| 1 1A1/2000 0:00:00 54513 54164 35941 418778913 10.23881404 1296136679

E 1 1/1/2000 0:00:00 92251 518.16 356205 7553059382 2256247241 944867514

16 1 1/1/2000 0:00:00 348,58 952.39 3597.14 0.608501763 £1.88646976 13.91015848 ﬂ
[™ Event coordinates are relative to a reference point [~ Flip Z location for all microseismic events

Cancel | < Previous | Next > I Firiish | y
|
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@ ‘wiells & Fecurent I k -
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Grid
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8. F— LM% . 7E Microseismic Data Manager 7, /i Create Grid 1%

G

Nicroseismic Data Nanager

=-elA

4
2
()

. Display Properties Microseismic event display properties
= &l Display Filkers

Eubble size from: |Uﬂlfﬂfm Size

"‘ 30 bubble size:

Property Filkers

Show bubbles [CJFilker by selected date
ell | Stage | Show | cotar |
Well-1 1 [ ~
Well-1 2 [ e ~
Well-1 E [EGreen ~
Well-1 4 I Macenta ~

Export...

Wigw Original File

=

[CIFlip 2 lacation For all microseismic events

well; |Data is nok relative

In/0£E | Property Min Max Hide Limit
1 Magni tude 0.00... | 9.99238  abowve
] Homent 10,0019 73.8891  above
1 Confidence 1 19.B817T  abowe

| ¥ lacation: |

¥ location:
/ Delets \
——r— —— D=

9. riili NEXT B40F A . EFEMK SR IEZEREE AT A ATAT, TTHIR

FRIN<SHIFT>E{<CTRL>$E 1T R B A g4 .

Nicroseismic Grid Creation Wizard

Step2: Align Grid Direction

|Use the =CTRL= key + mouse to ratate the hounding box.

Uze the =SHIFT= key + mouze to mave the bounding box left, right, wp, oF dovwn.

[ Cancel ] [ < Previous ] l Mext = ] Firiish
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ﬂ Builder - [CMGBuilderd0. dat1] =B
3 File Edit View IO Control Reservoir Components Rock-Fluid Initial Conditions Mumerical Geomechanics Well Tools Window Help L
DEHI$BRBoISOE /I B were  -[@fEE fFL L s +QDOBOMH Y,
H x
I i vl J—————————— PFlane1ofl
H-2D Areal i ' it Specify Calculate W alidate with
[Bleckr = | = [woa 3] Froperty Fiopety GEN
i 3 x
Model Tree Yiew SO
10 Conirel ==
Q FReservair |b. B 1000 2p00 | [wec 1o
@ Components ]_’ _é B_|
€3 RockFluid M 1
Q Initial Canditions ]_' i 1
¢ Mumerical ]_’ - J
Geomecharics el 1
€9 Wells & Recurent [+]1[ ]
+-d Grid = J
Array Properties L 4
Sectors 2
Aduifers B g_
Rock Compressibility B b
CompactionyDilation Regions I 1
@ Options r 7
- SE000 el .
L q 7000 mekers i
1
| ] 100 2p00 7
L o b e e b
For Help, press FL |

10. 13 Next 1541, 4% T BN WK #-J7 [ RS E

Microseismic Grid Creation Wizard X|

Step 4 Set the Mumber of Layers/Slabs

Model Dimensions: 129894 ft = 100076 f » 414.83 ft

| Layers: |2E Grid Block width: 43.96 ft
J Layers: I2IJ Grid Block Wwidth: 50.04 ft
K. Layers: I‘l4 Grid Block width: 29.63 ft

Cancel < Previous Mext = Fimist
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11. & Next, 85 A Finisho 2E R .

[ Builder - [CMGBuilder0. dat] x|
: File Edit View IO Control Reservoir Components Rock-Fluid Initial Conditions Mumerical Geomechanics Well Tools Window Help -aX
NEEI BB (GOS /1100 «weree -l JfFhLiflesQooBm o=y,
; x
I B I f—————————— Planelof14
1-2D Aveal Bl R Specify Calculate Validate With
[eockrt =] [ GidTop 2 I | Froperty Fropetty | | GEM
( 3 x
flodelres ien - W0001-01 K layer: 1
v\ Cortl Bl e
- 2 Vi 1. 001
£ Reservai P = = 1 \w‘
€9 Comporents ] L -'ﬁ %—'
€3 RockFlid M ]
- Lo 8]
€3 Initial Conditions O e
¢ Mumerical | ¥ I il
g i
Geamechanics v
€3 wells & Recunent > L g
- Grid | B
Q Array Propetties _
Sectars ‘§ b
Aquifers L J
1\, Rock Compressibility.
; Compaction/Dilation Regions 8 #
- Options g R
] &4
_g 45000 Re] g_
Ly 14000mekers g
1
& i i 1
I
For Help, press FL | Rendering 7280 grid blocks, 0 view blacks, 0 exterior faces.

12. 7€ Builder 4TIF X347 5E L. ridi WELL-New Well e 35381y
“producer”, & LK%M, STG surface gas rate, MAX, 2E06 scf/d,
CONT REPEAT; BHP bottom hole pressure, MIN, 500 psi, CONT REPEAT,

I Yell Events |;IIE”X]

displaved wells 1 of 1 2000-01-01 vi Tell: “¥ell-1° at  2000-01-01 (0.00 day)
\:alr;n: Loee Erer ID & Type [#] Constrairt defintion previous date: <none=
ll-
2000-01-01 WELL Constraints # Constraint | Parameter Limit/Mode Value
PRODUCER 3
; # 1 | OPERATE STG surface gas rate Y max ™ zo00000
constraints Wultipliers 5 N
OFERATE EHF bottom hole pressure NIF 500 psi
fellbore zelect new ﬂ

Injected Fluid

Workover
. < | >
Options <
————————— G % Max. number of continue-repest allowed (MACNRPT) \ il 1
Laper Gradiemt K =~ ¥ £ < :
Gas Lift
= constraint modifiers =
Guide Rat .
e [[]change current primary constraint (ALTER) [[] St nesw or chiange old constrairt (TARGET)
v C i
i TG | # Parameter Walle
zelect neww

Alter:  previous date: =none=

Target: previous date; =none=
@Name
art by Obate Tools  » Reset Page [ suto-apply [ oK ] [ Cancel Help
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13. X well-1 SEAT5EH 5 E . A Well > Well Completion (PERF), s

Completion - Add New, £ FET 8] 5574 2000-1-1, 8 )5 OK. 7 General F[if,

PEER IR 7 0] 250K T axis
data”i% % None.

I ¥Yell Completion Data (PERF)

“Use layer 1JK directions or XYZ geometric

X

Well & Dater: | ® el 2000-01-01 Vl [I] PRODUCER
General | Perforations Rel Perm Options
Tell index type GEOA caleulated from geome. ™V
Caleulating well index method Directional Weighting b
Geometry:
direction I axiz b
radins (ft) 0.25
geofac Wik (computed)
wirac 1
skin ]
Use I for twbulent skin factor [ TuEE
Use guadratic zas inflow [0 auan
Usze pseudo-pressure gas inflow [0  ESEUDCE
Use layer IJK directions or XYZ geom. .. | Home |v|
.

F|Perforations Fi1fi. EFH BFES 116 F)20 11 6 /A& AT S FLERE .

14, I8 In— B AUt Ta] . MA2000-01-01, £12005-01-01. ££2005-01-01%4b % ESTOP.

15. T HF 25 Tools, £ Microseismic Data Manager, %% Import $%4[, &
Browse f] - _F ARG R £ SCfF, iy Next #8)5 Finish. i OK 1B H
Microseismic Data Manager 5[ff .

16. [ 2] Well 25, %4 Hydraulically Fractured Wells. 1% # [7] 2000-01-01,
Rii7 Tools, %$ Add New SRV Stage.

Hydraulically Fractured Well=s

Fractures

=3

Mon-Darcy Option

X

welliDatesF racture TU ols »
Well-1 SES———
2000-01-01 MHumber of refined blocks in each direction

Stimulated Beservoir ¥olume: 0O £i3

=3 |
W=z |
Tell: *Well-1° at 2000-01-01
~
d
< ' >

HODEL and HONDARCY not defined

Cancel ]
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Hydraulicrlly Fractured ¥ell=s
Frachaes Mon-Daancy Opltion
wioliDate#racturo Toaks  » LA new fractore
el-1
20000 <O Musmkeer o1 1afl
w3 [
d=3 [
wa [T
Fell: “Well-1° at 20O00-01-01
e
— _— — £
4 >
Stimulated Rezserveir Volmms:
WODEL smd NONUARCY mot dsfined [ o | [ Canced ]
=%ih

17. AR B2 0 5 5L H (Create SRV Blocks from Microseismic Data)
Nexto. ¥SINEE— BOARAR 24503 .

Create SRY Stage Wizard. Step 1 of 4

Stimulated Ressryoir Yolume Block Crestion

Choosze the mechanizm to creste hlocks for the SRY stage. If microzeismic data iz loaded, choose the
firzt option. Micrazeizmic events will automatically form the stage (you can alza include additional blacks
interactivelyl. If no microzsizmic dats iz loaded, choose the zecond option.

lze Microseismic Data
@?Create SRY Blocks from Microseismic Data
v

Wil / Stage iiell-1 71

|ze house

O Create =RY Blocks using Mauze

el Mame |

“tage Name |

Stage Date |

l Mt = H Cancel ]

= Back

10
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18 G R wME, WTHE. oAl vREEN TR, BiER. M5 sl Next.

Create SE¥ Stage Wizard. Step 2 of 4

Fracture Propetties

Primary fracture width |o.001 ¢
Primaty fracture permeshility 1.000e+004 md

Secondary fracture width

Secondary fracture permeakbility
Gridd cell wickh for primary fracture model 2.00000 1t

Mumber of refined blocks in each direction

The number of refined blocks inthe | and J directions cannat
he less than three.

’ = Back ]’ Mext = ][ Cancel

19. F—PH T ik mobZE5E, BN d Nexto

20. i%#¥% Select Perforation(s) for Fracture Source %41, &+ 4 N FLEFER )G
Rt OK.

B Select Perforation(s) [5_<|

el weell-1

User Blacl Address |
S 116

B 11
T 11
g 11
9 11
10 11
11 11
12 11
13 11
14 11
15 11
16 11
1T 11

|

&
&
&
&

m M M m m M mm

]DDDDDDDDD@!!!@;

54

[ Select Al ][ Clear Al ]

[ 04 H Cancel ]

11
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21. i%&#¢ Attach disconnected blocks to SRV %X )5 Finish.

Create SRY Stage Wizard. Step 4 of 4 [:“El@

Selection of SRY Blocks using Mouse
Layer Options

Extend the SRV to layers above and below the displayed layver. Displaying different layers vis the plane
slicder will allowy you to change the reference layver each time you add additional blocks to the SRV .
your layer options hefore adding selected blocks fram view.

|:| Layers ahowve: |:| |:| Layers below |:|

Caonnection Cptions

If you attach dizconnected blocks to the SRV, all perforations will be patt of the fracture unless you
specity otherwize. If you do sttach dizconnected blocks, you then have the option to ignore any blocks
by & specified distance. Select your connection options before adding selected blocks from

lSeIect Perfarstioni’s) for Fracture Source..

i,i\ﬂach disconnected blocks to SR D lgnore dizconnected blocks if this far away:l:l

Mumber of blocks: 252 Stimulsted Reservair Yolume: 2 69957e+007 13

Add Selected Blacks from Wisw | | Delete Selected Blocks from View |

l = Back l[ Finish ][ Cancel ]

22. B 13-18 AR [FIRE I 5258 A = BoiA AR IR 458 4%

Hydraulically Fractured Wells

X

Fractures | flan-Darcy Option
WelDateFracture
WiEll-1
2000-01 -0 Mumber of refined blocks in each direction
Wil - SRY 1 =7 | —
WiEll-1 - SRY 2
Wil - SRY 3 J=7 | —
Wiell-1 - SRY 4
k=t |

Tell: “¥ell-1" at Z2000-01-01

Hame of Fracture fell-1 - SEV 4
Date of Fracture 2000-01-01
Fracture parameters:
primary fracture width 0.00100 ft
primary fracture perm... 1.000e+004 md

secondary fracture width

secondary fracture pe. ..

SEY properties:
wolume 1.67135e+007 £13
number of blocks 156

< |

|

Stimulated RBes. ¥olume:

HODEL and HONDAECT not defined ok l [ Cancel

12
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23. SERZJE MRS R IS I R B, RE=4EKIT.

I Builder

[shale ga: delling

File Edit View 10 Control Rock-Fluid  [nitial Conditions

NEEEREYIEIO S 153wl Pue -|FElBO . e L L4

Besemoir  Components Humerical  Geomechanics Well Tools Window Help

& 2Qn|o B e s Y.

“"'QDA’%' "‘ i Daenids Specity Calcuiste Validate Wi
|k Fil v| oot v mmoe vl Praperty Praperty GEM
Hodel Tree Vier > X
1 Certrl s Grid Top (ft) 2000-01-01 K layer: 3
¥ o Cortral
e — I L B L I B L L B L B B = reerp e
Samreds iC 500 00 1 000 1,100 1,200 | |User. zhengl
€ Rechi WIE 7 |pate: 2014-1-28
- | | [Scale: 1815
Q Initial Concitions T T v 10041
o Numerical I3l — Autis Units: ft
Geomechanics L 7| [ERACTURE
W/ Wiells & Recurrent el —
~ Separators [ 3,770
 Tubing Tables (0 - =
< Groups () - = 373
B o Mells (1) e i 5
o fell-1 G o
[ < Dates (1) L= - 3,592
< Triggers ) L i
< Mell List (Open/Shut) ; ; 3I653
B 7 {3614
- - 3575
C ] 3536
[ 5 3497
i - 3458
: 55,00 110.00 feet 3419
= 2000 40.00 me
3,380
[ 900 1,100 1200
I | | O I I I

Hydraulically Fractured

Fractures:

Well-1

iell-1 -
iell-1 -
Wl -
Wl -

WellDateFracture

2000-01.01

SRV
SRV 2
SRY 3
SRY 4

BODEL and NONDAECY not defi

-8 X

Hurmk

Stimu

xemogv=ty

¥ Builder

[D:120131218shalegasishale gas modelling. dat:1]

File Edit View 10 Control Initial Conditions
BRI BRSO S 21K wmole Pge - |@(BB @ HE K 23
?7. Plane 1 of 1

Resenvoir  Components Rock-Fluid Humerical  Geomechanics Well Tools

b2 Qe @ e =

Window  Help

D iew v

Specify Calcuate | [ validate win
‘B\uck Fil vl o rid Top | ‘mnn.m at v| Property Property GEM
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