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¢ |s my well completely unloaded?

¢ |s the well multi-point injecting?

e Whatis my lift depth?

e Am | optimized on gas lift?

e (Can | lift deeper?

¢ Is my wellbore hydraulic model a good match to actual well performance?
e How much will | have to intervene?

e Do | have enough gas?

e What should be my lifting life-cycle?
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Pressure (psi)

1200 2400

1000

e Narrow Operating Window.

e Design safety margins.

2000

¢ |njection depth limited.

e Difficult to assess lift effectiveness.

¢ [ntervention to optimize.

4000

e Sensitive to well dynamics.

5000

e Multi-point injection.

e Valve Chatter @
Perforations = 6500
.
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SOLAR POWERED MODBUS / RTU / SCADA

Low power for remote locations Remote Control and Monitoring o -rmo .
: * Variable orifice size at any
= depth
I » Deeper injection — through o _ _
use of full casing pressure to Eliminate intervention
H » bottom
1. TEC (% Inch)
INJEGTION WITHOUT © « No deviation limitation — Reduce OPEX
el l works in horizontal sections
. monionng asa N s « No well intervention Mitigate instabilities
required for gas injection
| [t et otk rate changes Enhance recoveries
DIAL IN-WELL UNIT
[l St tocton « Pressure and temperature
- 13 data returned to surface Optimise production
OJ O * Remote monitoring and _
control Reduce HSE risk
Digital Intelligent Artificial Lift « Intelligent field-wide
management
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Silverwell Surface Control V2.01
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ARTIFICIAL LIFT INTELLIGENGE

SCM Informatio

Total Auto Update
Target Time (Mir

Modbus Lock Status: OFF
date Due in: 1 min

|scMIdle

Number Of Mandrels 3

Mandrel Addr: 10

Annulus Pressure (psia)

07 10:12:08 10:19:08 10:26:08

Tubing Pressure (psia)

10:05:07 10:12

Tubing Temperature (Kelin)

10:05:07 10:12:08 10:19:08 10

PCB Temperature (Kelvin)

07 10:12:08 10:19:08 10:

10:33:09

| 24" March 2018

CompletionHistory ;
200 400 600
Completion Date xxx April 2018 | Days since Completion 28

Unloading Date xxx May 2018 Days since Unloading 12

Gas Injection

Gas Injection Pressure at Surface 1100 Psi
Gas Injection Rate at Surface 1100 Mscfd

DIAL Gas Injection Rate at Depth 1100 Mscfd

Pressure (Psig)
800

1000 1200,

CurrentProduction
on Rate (Oil) 2000bbl/Day

Water Cut 25%

Producti

T2021 it
® x| xxx °C
| xex Pt
35mm 5 0m
583 . MD
Y 1 xx Pl | xx C.
| xxx Psi

6.0mm 5.0mm 6.0

14124 . MD
| x0xx Psi | xoxx €

Optimization Recommendation

Increase rate by xxx by openingValve 3@ DIAL #4 or

1x0ex Psi
mm 5.0mm 5

14964
| x0cx Psi | xx

adjustsurfacechoke.

Water Cut 25%

1xxx Psi
6.0mm 5 0mm 5 Omm

M0

15100
[xxx Psi | xxx €
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C ase H Isto ry 1 Operting Trends - 17th April (Optimisation)

400 to 5S00MCEFD.

96

- - - e BHTP (psi) ==—=BHCP (psi) GL (msefd) =——=BHT [DegC)

Wel | O p t I m I Z at I O n 100 Approx. 2pm 17th April! l Approx. 5pm 17th April 1o

994Psigl 1 108

Through downhole gauge - w— T

measurement, the operator ’*"’-""‘—j\ :
recognised the opportunity to A Y U L
increase gas injection rate from : ; 00 &
5 1 E

Silverwell DIAL valves were opened,
decreasing casing pressure.

94

92

300 T S0

Net Oil Production increased 10%
from 217 to 239BOPD.

17-Apr-17
17-Apr-17
17-Apr-17
17-Apr-17
17-Apr-17
17-Apr-17
17-Apr-17
18-Apr-17

Time | Chk| FTHP | CHP_A | Gross |Net Qil| Gas GL |FLP | Sep P Remark
Prod Prod | (mscfd) |(mscfd)|(psi)| (psi)

(bpd) | (bpd)

18/04/2017 | 11:25:00 | 128 254 - 26543] 239.15 61 500 150, 165 GL 500 MSCFD
18/04/2017 | 07:45:00 128 251 - 252.7 227.68 596 500 150 165 GL 500 Mscfd.
17/04/2017 | 08:00:00 128 234 - 24779 217.87 521 400( 140, 152 -

A
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Operating Trends

1800 e BHTP (psi} ===BHCP (psi) BHT (DegC) : : 120
8/64th | 10/64th | 8/64th
.- . . . M 1 |
8/64 orifice size causing multi- = A i .
. . . . . oy - 115
point injection and well instability. ' ;/\/\/\
. 1,400 |
Upper IPO valve continuously ./
opening and closing. % 1o | [
Operator i'\«-\.n -
to 10/64 by opening an additional £ 100 Mo s
valve. Well stability achieved. i !
800 i t
Valve closed to replicate issue and i .
. . . + 100
confirm the DIAL action. . ! !
I I
! !
400 . . . . . . . ‘ 95
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Operating Trends - 28th to 30th Aug

—+—Downhole Casing Pressure (Psig) Downhole Tubing Pressure (Psig) Downhole Temperature (°C)
1200

V5 + V6 Open (18/64th) V6 Open (12/64th)

1000

Through downhole gauge
measurement, the operator
recognised the opportunity to
reduce the gas injection rate.

800

600

The valve combination was
changed from to :

Pressure (Psig) | Temperature (C)

The operator increased casing
pressure and increased Net Oil
Production by 18%.

. X . . . 2 Test Separator
. Total . Total Gas Lift Reservair ‘wiater Tubing Dwration | Casing Flowe-Line
Do SPTCode | pyjgpbie) | M1 | WA | GagMCF/D) | GasMCF/D) | GasMCF/D) | SOR | TOIGOR| pue) | PressuielPSIG) | (Hisl | Presswie | PresswelPSIG) | TS
stb/d sthAd sth/d mzcfdd mscfid mscf/d scifsth E4 psig psig psig psig
06/09/2017 o 81.36 81.36 .00 47212 356. 115.59 142073 5803.12 0.00 595.00 10.00 735.71 45.82 39.93 '
L
01/08/2017 o 63.19 63.19 .00 493.73 354.53 138.20 204123 724012 0.00 595.00 10.00 77580 4514 4011
23082017 0 sgaz ssa0f 208 591.11 110.22 166245 891600 444 99900  10.00 24903 4578 39.84
L
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More prOdUCtlon DIAL vs SPM monthly cash flow ($)

: : $3,000,000
® Accelerating return-on-investment
® increased well production from enhanced lift $2,500.000
efficiency
Less intervention $2,000,000
e Reducing opex & risk
. , . $1,500,000
¢ reduced well down-time from intervention-free
operation
$1,000,000
More data
¢ Informing production optimization $500,000
® increased insight from multiple in-well sensors
LeSS uncerta”’]ty $o 1 9 17 25 33 41 49 57 65 73 81 89 97 105113121129137145153161169177

. L. SPM Net cash flow  ===DJAL Net cash flow
e Enabling decisions

e reduced misunderstanding from integrated gas lift
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Thank you!
Questions?

graham.makin@silverwellenergy.com
+1 (832) 316-7190

Silverwell

ARTIFICIAL LIFT INTELLIGENCE




