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Project Objective

 History Matching for the Gas Field at Kansas Hugoton Flower Area.

* Future Prediction
* Determine the optimum locations for at least two new wells
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Initial Reservoir Condition

Gas Saturation 2015-01-01

File: producersadd
User: h1722207
Date: 7/25/2017
Z/X:12.00:1

The reservoir interested has 24x24 blocks in the
X and Y directions and has 25 layers, single
porosity. There are 29 wells and had been

1.00
perforated at different time.
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Well Location
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Chase TOWANDA 6
HOLMESVILLE 7
FT RILEY 8
L/FT RILEY 9
MATFIELD 10
WREFORD _ jlil
Al SH 12
Al IM 13
Bl _SH 14
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B2 SH 16
B2 IM 17
" B3 SH 18
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B4 SH 20
B4 LM 21
B5 SH 22
B5 IM 23
C_SH 24
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Table 1: Chase and Council Grove settings



i Builder - [producersadded _layerll.dat:1]

File Edit View IQControl Reservoir Componen
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Data Given — o

Builder 2014.10

Model Tree View - 3 X
' 1/0 Control |b
W Resevor
Table 2: Rock compressibility v Ws [»
v/ Rock-Fuid ||.
Value /' Initial Condtions »
Reference pressure 465 psi J v Numerical B
Rock compressibility  0.000002  1/psi = (assumed) ¥ Welks & Rocurrent |

@+ Grid

-+ Array Properties
Rock-Fluid End-Point Property Modification

Sectors
----- Aquifers
Lease Planes
¢ Rock Compressibility.
Table 3: PVT properties of the Hugoton gas field P~ Compaction/Dilation Regions
@~  Options
Flux Se
o
| Reference pressure 465  psi e
| Max Pressure 500 psi M | - ViscosityvsP
|_ | / Rock-fuid || & Rocktype 1
f . Rocktype 2
 Reservoir temp .90 F T B f_R yp 3
| Gas gravity (Air= 1.0) 0715 @-ocfype
‘ / Numeical P Rocktype 4
= | | Rocktype 5
Wells & Recurrent ’
| Water salinity ' 110,000 ppm % . Rl Bocitpeet
Ev Component Properties - Scale Deposit Tables (SCLDPS)
~ MODEL: GASWATER -~ Scale Damage Tables (SCLDMG)
E./ PVT Region: 1
‘‘‘‘ ' Reservoir temperature (TRES)
v/ PVTG Table
{ ./ fiac nhara dancibe (NENCITV RAG)




Data Given

SW
025
030

035 |

040
045
0.50

0.55 |

0560
085
0.70
075
0.80
0.85
0.90
095

1.00 |

KRW KRG |
00000 040 |
00000 031 |
0.0000 023 |
0.0000 0.16 |
0.0002 0.10 |
0.0006 0.06
0.0013 002 |
00024 000 |
00042 000 |
0.0068 0.00 |
0.0103 0.00 |
00152 0.00 |
00215 000
0.0296 0.00 |
0.0399 0.00 |
0.0526 0.00 |

Rock Type 1)

K £0.0001 md

0.0001 <K < 0.001 md

W KRW
012 0.0000
015 0.0000 |
020  0.0000 |
025  0.0000
030 0.0001 |
035 00004
040 00010
045 00020
050 00036 |
055  0.0060 |
060  0.0093 |
065  0.0140
070 00202
075  0.0283
080 0.03% |
085 00515
090 00673 |
095  0.0866 |
100 0.10% |
Rock Type 2)

sw KRW | KRG
006 | 00000 097
010 | 0.0000 | 088 |
0.15 | 0.0000 0.76
020 | 00000 | 065
025 | 00003 054
030 | 00009) 044
035 | 00019 035
040 | 00037 026
045 | 00065 019
050 | 00106 013 |
055 | 00165 008
060 | 0.0244 0.04
065 | 00350 002
070 | 0.0486 000
075 | 0065 000
080 | 00873 | 000
085 | 0M3%6 | 000
090 | 0.148 | 000
095 | 0.18% 000
100 | 02288 | 000
Rock Type 3)
0.001 <K < 0.01 md

W
0.01
0.05
0.10

0.15

0.20

025

0.30
0.35

040

045
0.50
055
0.60
065

0.70

0.75

080 |

085
0.90

095 |

1.00

KRW KRG
0.0000 | 09803
0.0000 = 09331
0.0000 | 0.8632
0.0000 | 07913
0.0000 | 07182
0.0000 06449
0.0000 | 05723
0.0000 | 05012
0.0002 | 04323
0.0005 | 0.3666
0.0013 | 03045
0.0029 | 02470
0.0061 | 0.1944
0.0119 | 0.1475
00220 | 0.1066
0.03% | 00721
(0.0667 | 00444
01104 | 00235
01774 | 00095
0278 | 00019
0425 | 0.0000

Rock Type 4)

0.01<K<0.1md

W | KRW
001 | 00000
005 | 0000
0.10 | 0.0000
015 | 00000
020 | 00000
025 | 00000
030 | 00000
035 | 00000
040 | 0.0002
045 | 0.0006
050 | 00015
055 | 0003
060 | 00072
065 | 00140
070 | 00258
0.75 | 0.0459
080 | 00784
085 | 0.1297
090 | 02085
095 | 03266
100 | 049%9
Rock Type 5)
K>01md

KRG
0.9803

09331

0.8632
0.7913
0.7182
0.6449
05723
0.5012
04323
0.3666
0.3045
0.2470
0.1944
0.1475
0.1066
0.0721
0.0444
0.0235
0.0095
0.0019
0.0000

Table 4: Relative-permeability tables for respective rock-types used in single- and multi-section simulation studies.
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Results Graph

History Matching
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History Matching

Propery IMEX

| e

e

sroducersadded_layerll.plot

Grid Top (ft) 1997-10-01 | layer: 22

T T T T T T T T T
232,000 234,000 236,000 238,000 240,000

« (2] rropucer
| .. > & | General Property Specification
Perforations { Rel Pern Options Edit Specification
Add perfs with the mouse Only for Start Time. Goto | Pressure 'I I Use Regions / Sectors
o - . T — Net P: PVT Ty Pressure
scks: [ g Use trajeclony por intervale ] [ b Begn } - ~ UNITS = ft = psi
SPECIFIED: X X
erBock Addess  Connectto | Fomfactor FF | Status | Ref Layer |WI md*) [Lengh®)  [Bock Top #t) [Block Bottom ft) | HAS VALUES: X X
26 Suface V6 Open Y@ 1556.198 46.357 489325 -442.968 Wihole Grid 1 %
28 1 Vs Open YO 149214 365472 43063 395221 et
21 2 Vg Open YO 193,575 29102 237.961 -308.859 L_ Toyer3
215 3 N6 Open YO 9,025 11.084 232939 -221.845 ] hw;
217 4 Y6 Open YO 885.198 11.799 212059 -200.26 xs
218 5 Y6 Open YO 247 13.206 -200.26 -187.055 I Layer 7
219 3 Ve Open YO 2616 5.115 -187.055 -181.94 . x:
22 7 Y6 Open YO 32557 7.062 171328 -164.266 —|[= 5
20 8 Vg Open YO B7.73 30427 162793 132366 .| i ! l
I i
I I I I I I I [e=a—————=1 [ s ' ]

The ff-factor = 1 represents unfeatured well and ff>1 represents a well had been hydraulic fractured.
the initial reservoir pressure is 460 and can vary between 400-500psi.



History Matching

EEIR O g P kL R QDO D s w Yy

Specty Calcuate | | Vaidate Wih
19700601 -] [MI ‘“MJ ’ IMEX J
= ] Well Compietion Data (PERF) [
added_layer11.2D | producersadded_layerl1.plot |
Wel4Date: o CGBet 15700601 ~ [»] propucer
Grid Top (ft) 1970-06-01 | layer: 22 Goner Pefoons | FelPemOpians |
Add perfs wih the mouse
T T T T Use irajectory per intervals Stop ™ A E
238,000 240,000 o Le | | Eiine)
& | 7 [_[UserBoskAddess |Comectio | FomfaciorFF [Stalus | Refloyer [WiimdT) =
N | [ 226 Suface V6 Open " © 156,198
'K 2 |22 1 G Open YO 149214 EJ
3 |2z2n 2 A Open YO 193575
= 4 |n215 3 hi3 Open YO 9.028
N 5 |22217 4 A Open YO £85.198
6 |2z 5 [ Open YO 2423 o
€ |

1970-06-01

Block: 22,226
| Grid Top: -491.7, -490.2, -487.0,
B'well: cGBet (Producing)

-488.4 ft (1937-06-01 !}

-465
-526
-586

000 025 050 075 @l ca6 mile

0.00 025 050 0.75 1.
T 1 -707

238,000 240,000



History Matching

CGBet Case10_CGZim.irf
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Well Bottom-hole Pressure (psi)

History Matching
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History Matching
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History Matching
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History Matching
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History Matching

CGBet

CGBet

Before

After

# |UserBlock Address | Connectto |Fomfactor FF |Status | Ref Layer | WI(md%) L
1 (22213 Suface Y6 Open YO 1.936 4
2 (22214 1 V6 Open YO 1.585 1
3 (2215 2 Ve Open YO 9.025 1
4 |22216 3 V6 Open YO 0.328 9
5 |2217 4 Ve Open YO 885.198 1
6 (222218 5 Ve Open YO 2423 1
7 |22219 6 g Open YO 2616 5
8 |22 7 g Open YO 0367 1
9 |22n 8 g Open YO 32.557 7
10 (222 9 Ve Open YO 0.077 1

11 (222 10 A Open YO 387.731 3
I 1

After
Wel3Date:  ® CGBet 1970-0601 ~ [»] propucer
General | Perforations | RelPemOptions |
Add perfs with the mouse

Peforated g blocks: I& Use trajectory perf intervals.. ] [b Begnl P ¥ A=

o | #  |UserBlock Address  |Connectto |Fomfactor FF | Status | Ref.Layer | Wi nd) [

o* |1 |2228 Suface Y6 Open Y@ 1556.198 .
x 2 |2228 1 Ve Open YO 149.214

3 |2211 2 g Open YO 193575

4 |22215 3 b Open YO 9.025

5 |22217 4 [ Open YO 885.198

6 |222218 5 Ve Open YO 2423

7 |222218 5 h[ Open YO 2616

8 |222 7 Y6 Open YO 32557

*5 |222 g Ve Open YO 387.731

| [T ] »
ok [ Concel J[ Aoy [[ Heo |
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History Matching
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2.00e+5+

0.00e+0

Time (Date)

Gas Rate SC Case1_Pres_CGBet_volume_multi.irf
Gas Rate SC Case1_Pres_CGBet.irf

Gas Rate SC case1.irf

Gas Rate SC flower_production.fhf

Gas Rate SC Case10_CGZim.irf

Well Bottom-hole Pressure (psi)

Error

CGScho case1.irf

600
400 ..........
2004 -
G [=]
-200 T T
1970 1980 1990 2000 2010
Time (Date)
Well Bottom-hole Pressure case.irf
o Well Bottom-hole Pressure pressure_data.fhf

—————————— Well Bottom-hole Pressure Case1_Pres_CGBet.irf
-- Well Bottom-hole Pressure Case1_Pres_CGBet_volume_multi.irf
-------------------- Well Bottom-hole Pressure Case10_CGZim.irf




ZNWZUU'I ;;IYEI?ZI[I)BU%JUU 8 3 user. h172z20
i +12.00: 1 |Date: 7125201
CGscho Clg { ti ks: s Unis: i |
i 5 112/Y: 12.00:1
i i i CGScho CCq 7 Axis Units: ft
= . c_:
BN o I116 T &
¢ M09 ]
= | -0 5 B I e * !0‘186
080 , , Sl 37 M0.173
l T = % o z
91070 T 1 F40.161
B 5 o S g
060 97 140.148
§ — 69 ]
'1 1050 1 0135
— 58 =
: 1, 1 =040 =
g ]
O I — 46 ]
E— "1 8% o 1 Hormo
] = — 35 ]
000 124000 2480(30f 2 0.084
014000 28000f iy g0 , %1 B
000 025 050 075 100 000 124000 2480001 B 49 000 124000 246000 %e [lly 074
—0.00 000 025 050 075 100 000 025 050 o5 o[l
200 241000 242000 243000 244000 245000 3 0 ﬂ 0.059

Gas Saturation Permeability Porosity



Future Prediction

e —.

#*  -no keyword data exists on this date (t can be deleted)
# | Date & Time (day) | set STOP | Comments
913 2015-10-01 (28611.00) O
914 20151101 (28642.00) O
915 2015-12-01 (28672.00) O
916 2016-01-01 (28703.00) 0
917 2016-02-01 (28734.00) O
918 20160301 (28763.00) O
919 2016-04-01 (28794.00) 0
920 2016-05-01 (28824.00) O
921 2016-06-01 (28855.00) O
922 2016-07-01 (28885.00) O
923 20160801 (28916.00) O
924 2016-09-01 (28947.00) O
925 2016-10-01 (28977.00) O
926 2016-11-01 (29008.00) O
927 2016-12-01 (29038.00) O
928 2017-01-01 (29069.00) O
929 2017-02-01 (29100.00)
< n
1365 | #* 2050-04-01 (41212.00) O
1366 | * 2050-05-01 (41242.00) O
1367 2050-06-01 (41273.00)

-

LI

lo )=

Add a range of dates:
Delete selected empty

dates:

Add a new date:

Delete all empty dates: @

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

Do not limit grid output -
Dﬂernoveeﬂsl‘ngkeywotds
(WSRF) to limit grid output

[ Focomentsions |

displayed wells 29 of 29
Name / Date Event 2
20150701 ALTER T
2015-08-01 ALTER Tl
20150301 ALTER
2015-10-01 ALTER
20151101 ALTER
20151201 ALTER
20160101 ALTER
20160201 ALTER
2016-03-01 ALTER
2016-04-01 ALTER
2016-0501 ALTER
2016-07-01 ALTER
2016-0801 ALTER
2016-03-01 ALTER
2016-10-01 ALTER
2016-11-01 ALTER
2016-1201 ALTER
2017011 ALTER
2017-02:01 ALTER
CGFulk
1970-05-01 WELL
PRODUCER -
@ Name
Sort by: © Date Tools

o [[®=
20160601 - Well: ‘CGBet' at 2016-06-01(28855.00 day)
ID & Type [] Constraint definition previous date: 1570-06-01
Constraints #  [Constmint |Parameter [ Limt/Mode | Value Action
T #1 |OPERATE  STG suface gasrate MAX 1710666719 ft.. CONT
2 |OPERATE BHP bottom hole pressure MIN 28 psi CONT
Wellbore select new
Injected Fluid
Workover
Optionss < | n | »
,  Max. number of continue-repeat alowed (MXCNRPT) 1
loyerGrdent X~ ¥ ¥ @
Gas Lift
< int modifiers >
Guide Rates A s
[¥] Change cument primary constraint (ALTER)  [7] Set new or change old constraint (TARGET)
Frscturs Fry s1G 5176319922 #3/day # |Paameter |Vaue [
Comments select new
Alter:  previous date: 2016-05-01
Target: previous date: <none> ><
STV, =




Future Prediction

T T T T

[ Well Events [ &@]=]
agﬂammmzs Well: 'CGBet' at 2016-06-01 (28855.00 day)
Neme /Date  Event ID & Type [7] Constraint defintion _ previous date: 1970-06-01
20141001 ALTER
SHeE  ATER Constraints # |Consimint | Parameter [ Limt/Mode [vae Action
20141201 ALTER #1 |OPERATE  BHP bottom hole pressure ¥ MIN Y 905 psi CONT
20150101 ALTER Ml et )
20150201 ALTER Welbors
20150301 ALTER
20150401  ALTER Iniected Fluid
20150501  ALTER
20150601  ALTER Workover
20150701  ALTER o i '
2015-08-01 ALTER Options . y .
= Max. number of continue-repeat allowed (MXCNRPT) 1
20150901 ALTER Layer Gradbert X av e
20151001  ALTER | it )
20151101 ALTER Gas Lt
20151201 ALTER _ Cconstmntmodfen>—
20160101 ALTER Guide Rates ) : = -
Siie0a0n e — [VIChange cumrent primary constraint (ALTER) "] Set new or change old constraint (TARGET)
0160301 ALTER ol BHP 51763.19922 psi #  |Poometer | Value |
20160401  ALTER P
20160501 ALTER St ]
20160601 PRODUCER Ater:  previous date: 2016-05-01
:cg_s;:vts E| Target: previous date: <none> }"
@
S S [ Pest e | Do o

ik
us

I®

400+

200+

Well Bottom-hole Pressure (psi)
o

-200+

Well Bottom-hole Pressure,

CGBet, Case9_CGVer.irf
Closest data point :

Y: 90.4882 ( psi )

X: 2016-6-1 (28855 day)

-400

1970

T
1990
Time (Date)

T
2000

Well Bottom-hole Pressure pressure_data.fhf
Well Bottom-hole Pressure Case10_CGZim.irf




Future Prediction

CGFulk case.irf CGFulkR casel.irf

600 : : : 400

300

400+ e e

N
o
<

Well Bottom-hole Pressure (psi)
Well Bottom-hole Pressure (psi)

2004 1004

0-

0-
-100-- peraaanes e
H i i -200 T T T T T
-200 T T T 1970 1980 1990 2000 2010
1970 1980 1990 2000 2010 Time (Date)
Time (Date)
Well Bottom-hole Pressure case1.irf
Well Bottom-hole Pressure case.irf . o Well Bottom-hole Pressure pressure_data.fhf
- \Well Bottom-hole Pressure Case10_CGZm.irf) ... sessrannasan Well Bottom-hole Pressure Case10_CGZim.irf




Future Prediction

Default-Field-PRO
2.00e+11
e
g i { : Cumulative Gas SC,
= ; Default-Field-PRO,
o : : i / til2050.irf
(0T [0 - o f | . SRR AVRUNDS U WONUN SU " NN WU NS NONGE . SN— Closest data point :
® E E /./ Y: 1.38613e+011 ( ft3 )
= X: 2047-1-1 (40026 day)
= i i ; ; ;
2 ; ;
S i
o ;
L B M 1 s e e S R Sunss e e s
0.00e+0-= . : .’ . ;
1940 1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070
Time (Date)
[ Cumulative Gas SC til2050.irf |



Future Prediction

Gas Saturation 2050-06-01

A T A T

File: case10_final_|]
User: h1722207
Date: 7/25/2017

Z/X:12.00:1

Y

Results 3D
2014.10

From CMG result 3D



New Wells Optimum Locations

Gas Saturation 2050-06-01

File: producersadd
User: h172z207
Date: 7/25/2017

ZX:12.00:1

Perforated to layer 9



New Wells Optimum Locations

Gas Saturation 2050-04-01 | layer: 20 Gas Saturation 2050-04-01 | layer: 16
T T T T T T T T T T T T T T T T T -— T Py ) ~— P
231,000 233000 235000 237,000 239,000 241,000 243,000 245000 © | [File:p " 231,000 233,000 235000 237,000 239,000 241000 = 243000 = 245000 * | [File: producersadd
& o | |User: h1722207 o o | |User: h1722207
L8 S [Date: 7/25/2017 -8 & [Date: 7/25/2017
Scale: 1:29296
| & =8 | @ g | [2/Y:12.00:1
s @ S @ is Units: ft
. IFulk CGFukR g : 9
rg ?1 8 57
A o A (=]
k 20500001 #] ks | 20500401 F o
2050-04-01 4
-8 Block: 20,162 g | & N BBl 16162 e
2 Bl < - 2 g | : k2
=my Gas Saturation: 0:9495 = Gas Saturation: 0.8411 =
L& may Well: Producert (Producing) | 8. L& e e e et - VU €11 “Producer2 (Producing) §_
= Sector: Entire Field J e | sector: Entire. Field
s == | S e o \ == DR T T
L8 3 | L8 g
5] < 5] 9
L o s o
LS =3 B =@
2 B =] -
o o =] o
000 025 050 075 1.00 000 025 050 075 100
rs 0.00 0.25 0.50 0.75 1.00 km -3 0.00 0.25 0.50 0.75 1.00 km
I w— | I —
LS 231000 233000 235000 237,000 239,000 241000 243000 245000 l F8 231000 233000 235000 237,000 233000 241000 243000 245000 l

Perforated to layer 9



New We

1.40e+11
1.40e+11

1.39e+11

Cumulative Gas SC (ft3)

1.39e+11

1.38e+11

lIs Optimum Locations

Default-Field-PRO
: Cumulative Gas SC, |
Default-Field-PRO,
5 producersadded.irf
e Closest data point :
Y: 1.40102e+011 ( ft3)
""""" A X: 2050-6-1 (41273 day) NN
| i
|
. i i T T i
2047 2048 2049 2050 2051 2052 2053
Time (Date)

Cumulative Gas SC til2050.irf
rmmr s Cumulative Gas SC producersadded.irf

...............

X: 2047-1-1 (40026 day)

Cumulative Gas SC,
Default-Field-PRO,
t112050.irf

Closest data point :
Y: 1.38613e+011 ( ft3)



New Wells Optimum Locations

Gas Saturation 2050-06-01

File: producersadd
User: h1722207
Date: 7/25/2017

ZiX:12.00:1

Perforated to layer 11




New Wells Optimum Locations

Gas Saturation 2050-06-01 | layer: 20
T T T T T T T T T T T T T T T T T T = [Fie:
231,000 233000 235000 237,000 239,000 241,000 243000 245000 247,000 — ||File:producersadd
* | |User: h172z207

o S | |Date: 7/25/2017
-8 8

& o
.8 8_

L (=]
_§ '9.‘_

& o
_g i g-

. 2050-06-01 -
La S

=] Block: 20,16,2 b

, Gas Saturation: 0,9495 o
§ Well:" Producer1 (Producing) =l

Sector: Entire Field

L& =

o ?

y o
_§ a_

2 o
| = o4

o 1
Fa (=5

2 000 025 050 075 100r

© 0.00 0.50 1.00 km
-1

© 231000 233000 235000 237,000 239,000 241,000 243000 245000 247,000

Gas Saturation 2050-06-01

| layer: 16

j6- 009 00/~ 008~ 006-

0 00k 00Z- 00S- 00b- 005

00Z 00}

T
231,000

_._.-————-1

T T T T
233,000 235,000

231,000

233,000 235,000

T T
237,000

T T
239,000

Producer2

2050-06-01

Well:
=]

237,000

Sector: Entire Field

IR ENE Biock- 16,16,2
Gas Saturation: -0:.8411

241000 ' 243000 245000 247,000 '.c’-
(=]
(=
s
o
(=8
%
[=]
o 4
L
o
(=
=
o
o4
9
Producer2 (Producing) 8]
e A
e S (=3
‘C';_
| g e e e e !
o
(=11
L
(=]
o4
(=B
000 025 050 075 100r
000 050  1.00km

239,000

241,000

243,000 245000 247,000 1

Perforated to layer 11

User: h1722207

File: producersadd

Date: 7/25/2017




New Wells Optimum Locations

Default-Field-PRO
B —
.:—"'a : l ; :
T Cumulative Gas SC, -
I Default-Field-PRO, Cumulative Gas SC,
- /,.u——"’a R producersadded_layer11.irf Default-Field-PRO,
g I e S bt 2T & Closest data point : £i12050.irf
Q S St sl Y: 1.4044e+011 ( ft3) Iné «
@ R X: 2050-6-1 (41273 day) Closest data point :
P ek : : Y: 1.38613e+011 ( ft3 )
s . , , X: 2047-1-1 (40026 day)
21390+ S o i _ :
E i : ! 5 : 1 \ : :
=
E
=
o i
1.39e+11 ---------------------
1.38e+11 i f 1 .‘ i ; i
2047 2048 2049 2050 2051 2052 2053
Time (Date)
Cumulative Gas SC til2050.irf
—————————— Cumulative Gas SC producersadded_layer11.irf
e Cumulative Gas SC producersadded.irf




New Wells Optimum Locations

Porosity 2050-06-01

IMus|
CGFulkR [l Fulk Mus
Fulk
CGFulk COMUs
1 Trot24 | Trot25
PTrot24 PTrot25
CGTrot24 CGTrot2s et
PCox
Perroduceri
roducer2)
CGPer! CGScho
Perf

CGVre

PZim

CGZim

CGBef

PBet|
Bet!

\/re

\/re)

ILigh

|Olsn

File: producersadd
User: h1722207
Date: 7/25/2017

Z/X:12.00:1

.0.58
Bl 0.53
—10.47
—(0.42
—0.37
I (0.32

I 10.27
—10.21

0.16
0.11

0.06




New Wells Optimum Locations

Porosity 2050-06-01 | layer: 4 Porosity 2050-06-01 | layer: 3
— = — — =

" 231000 | 233000 235000 237,000 239,000 241,000 243,000 245000 = | [File: producersadd 231000 | 233000 235000 237.000 239,000 241000 243000 245000 = | [File: producersadd
. o | [User: h1722207 i User: 1722207
Fra S |Date: 7/25/2017 F3 Date: 7/25/2017
s Scale: 1:29818 || = Scale: 1:29818
& =] Z/Y: 12.00:1 & Z/Y: 12.00:1
ra 7 |Axis Units: ft = is Units: ft
Ly CGZim Prodeer1 Q L Producer2 =l

= v 0.58 = &

& &
re 000-06-0 re

o =]

Blo

L Poro 0.539 937-06-0 L& i Porosity:

(=] o

B Prod Drodte Iy Well:| Pr

L& 0 d L& i

8 8

5 o | 037 &

i 3 '8

' 0.32

[ r a2 [

8 ] 0.27 8

i 2 A

-3 S 0.21 g

o o 0.16 ro

” 000 025 050 075 1.00 B8 q 14 = 000 025 050 075 1.00 B[ ¢4
ra 000 050  100km [8 000 050  1.00km

. 0.06 L -_— 0.06
S, 231000 233000 235000 237,000 233000 241,000 243000 245,000 4 '8 231000 233000 235000 237,000 239,000 241000 243000 245000 4




New Wells Optimum Locations

Default-Field-PRO
ey N IR R i B S
—————————— i —
________________ Ll : ' Cumulative Gas SC,
& e e i e Cumulative Gas SC, Default-Field-PRO,
%1-409” g i e Default-Field-PRO, | : £i12050.irf
b4 | (e R e producersadded_layer11_2nd.irf : o
e | g Closest data point : I Closest data point :
3 Y: 1.40207e+011 ( ft3 ) ' Y: 1.38613e+011 ( ft3 )
T L e CRNENERR PR S e X: 2050-6-1 (41273 day) [ X: 2047-1-1 (40026 day)
E H | | | i ' H H
= .
£
-
(&)
1:39e# st nasmi et
.
Jrrs—
e
1.38e+11
2047 2048 2049 2050 2051 2052 2053
Time (Date)
Cumulative Gas SC til2050.irf
—————————— Cumulative Gas SC producersadded_layer11.irf
oo Cumulative Gas SC producersadded_layer11_2nd.irf
e Cumulative Gas SC producersadded.irf




New Wells Optimum Locations

producersadded_layerll_3rd00.3D

Permeability | (md) 2050-06-01

File: producersadd
User: h1722207
Date: 7/25/2017
Z/X:12.00:1

r CGZim
pm

[ ’ .116

104
|93
— (81
69
158
|46

(35

23

12

0




New Wells Optimum Locations

Permeability | (md) 2050-06-01 | layer: 20 Permeability | (md) 2050-06-01 | layer: 21
T T T T T T T T T T T T T T T T T 1 [File: d ad| T T T T T T T T T T T T T T T T T = R
231,000 233,000 235000 237,000 239,000 241,000 243000 245000 = | [File: producersa 231,000 233000 235000 237,000 239,000 241,000 243,000 245000 =7 | [File: producersadd
) o | [User: h1722207 ) User: h172z207
] 8 |pate: 712612017 L& 2| |Date: 7/25/2017
< " | [Scale: 1:20818 2 " | [scale: 1:29818
i g ZN 12.00:1 o o | [2/Y: 12.00:1
rg @ | |Axis Units: ft rs & |Axis Units: ft
[~ Producer1 CGFukR & | [~ Producer2 =
8 5 .116 8 L 116
, - g
-8 = 21 M104 8 104
) 2050-06-01 - , 2050-06-01
rg Block: 20,17,2 21 ] 9 = Block: 21,12,2 - 93
Permeability I: 78.1821 md (1937-06-01 !) Permeability I: 99.4722 md (1937:0
L 5 ol| — 81 : : 81
f§ Well: Producer1 (Producing) =X L& Well: Producer2 (Producing)
Sector: Entire Field Y. 69 = Sector: Entire Field 69
Le =i |2
=3 w 8
B 58 58
LR 8| i
8 S B 46 8 46
2 5
r w1 3% g 35
L e 23 I - 23
N 0.00 025 050 075 1.00 12 . 000 025 050 075 1.00 12
re 0.00 0.50 1.00 km r2 0.00 0.50 1.00 km
(8 231,000 233000 235000 237000 239000 241000 243000 245000 { LS 231000 233,000 {

235,000

237,000

239,000

241,000 243,000

245,000




New Wells Optimum Locations

Cumulative Gas SC (ft3)

Default-Field-PRO
1.40e+11-
Cumulative Gas SC,
Default-Field-PRO,
1.40e+114—& producersadded_layer11_3rd.irf
" Closest data point :
Y: 1.40399e+011 ( ft3 )
X: 2050-6-1 (41273 day)
1.39e+11+
1.39e+114-- ------------------------------------------
1.38e+11 : T i T T T T
2047 2048 2049 2050 2051 2052 2053
Time (Date)

Cumulative Gas SC til2050.irf

—————————— Cumulative Gas SC producersadded_layer11.irf
~~~~~~~~~~~~~~~~~~~~ Cumulative Gas SC producersadded_layer11_2nd.irf
------------- Cumulative Gas SC producersadded_layer11_3rd.irf
T s Cumulative Gas SC producersadded.irf

Cumulative Gas SC,
Default-Field-PRO,
t112050.irf

Closest data point :
Y: 1.38613e+011 ( ft3 )

X: 2047-1-1 (40026 day)



C O n CI u S i O n Default-Field-PéRO

1.40e+11
Gas Saturation 2050-06-01 el e
= —_ producersadded_layer11.irf
Fie Pmducersadd £ 1.40e+11 2 e e e Closest data point :
D o o Y: 1.4044e+011 (£3 )
e vy G X — g B X: 2050-6-1 (41273 day)
I L]
} 1t T £ 1.39e+11
0 :
— = i J'L = E
T 1.00 3
51 - 666 1.39e+11
=F =l 3= 1
e — - e
= ‘ 0.80 |
- ——- i! - 0.70 1.38e+11
- [ ; 2047 2048 2049 2050 2051 2052 2053
= ] ‘;* = 0.60 Time (Date)
Az i Cumulative Gas SC i2050.irf
‘l B 0.50 ——— Cumul Gas SC pre |_layer11.irf
[ ' e Cumulative Gas SC producersadded.irt
U 0.40
L [l :
ot 0.30
= . — == - 0.20 5 . 1
- = : —=— - : i Cumulative Gas SC,
s el Default-Field-PRO,
0.00 1i12050.irf .
. Closest data point :

Y: 1.38613e+011 ( ft3 )
X: 2047-1-1 (40026 day)

Perforated to layer 11
Total Production Increased: 0.01827 e+11 ft"3

Total percent of Production Increased: 1.3009%



Thank You for Watching

Especially thanks for Dr. Esmail Ansari for instructing the course during the summer.

Wish you all have a good rest of your Summer.



