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Gas Lift Production Optimization is Difficult

* Is my well completely unloaded?

* Is the well multi-point injecting?

 What is my lift depth?

* Am | optimized on gas lift?

 Canllift deeper?

* Is my hydraulic model a good match to actual well performance?
e Should I run a well test and production log?

* How much will | have to intervene?

Do | have enough gas?

* What should be my lifting life-cycle?

SHALETE




Silverwell

IIIIII CIAL LIFT INTELLIGENCE

Overcome limitations of existing gas-lift technology

Improve life-of-well production economics

TECHNOLOGY & APPLICATION
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Legacy Technology Challenges

Narrow Operating Window. I
Design safety margins.

1000

Injection depth limited.

2000

Difficult to assess lift
effectiveness.

3000

Intervention to optimize. .

4000

Sensitive to well dynamics.

Multi-point injection.
Valve Chatter




Digital Intelligent Artificial Lift - DIAL

* Variable orifice size at
any depth

- Deeper injection Eliminate intervention

* No deviation Reduce OPEX
limitation
« No well intervention Mitigate instabilities

* Pressure and
temperature data

* Remote monitoring Optimize production
and control

« Intelligent field-wide Reduce HSE risk
management

Enhance recoveries

Sillverwell

ARTIFICIAL LIFT INTELLIGENCE

‘ il Up to six actuated
iSll variable injection

SOLAR POWERED

Low power for remote locations

CHANGE GAS
INJECTION WITHOUT
INTERVENTION
Pressure, temperature
and condition
monitoring data

l

DIAL IN-WELL UNIT

valves
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MODBUS / RTU / SCADA
Remote Control and Monitoring

TEC (% Inch)

SURFACE CONTROL SYSTEM
Integrated with DIAL Control Room Software




DIAL Unit Specification

*  Multiple tubing deployed DIAL units per well.

* Controlled by a single %” TEC and SCS.

*  6,000psi Collapse rated Pressure.

. 10,000psi Burst rated Pressure.

e 2-7/8”,3.5” and 4.5” tubing configurations.

*  125°C Max. rated Temperature.

* Binary Actuation, real time gas injection rate.

. Max. choked Flow Rate 6MMscfD.
*  Fully MR0175 /ISO 15156 compliant.

. Electron Beam Welded construction.

Silverwell
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Electrical Connection
Metal-to-Metal Seal

Actuator Housing
Binary Actuator Systems
Annulus and Tubing Sensors

Electronics Housing

Downhole Control System (DHCS)

Valve Housing
6 x Gas Injection Valves and Orifices

SHALETECH




Actuator & Valve Technology

Bellows =

// Actuator
) Orifice
A/Venturi option

Actuated Valve

Reverse Flow Check Valve
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Operating Envelope

Flow Comparison - Silverwell vs. Standard Gas Lift Valve
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Efficient Production Optimization
DIAL User Interface — Concept to Reality

& Sitverwell Surface Control V201 o
Pressure (Psig) Temperature (C) History
(CasingP / Tubing P / Tubing T/ Injection Q)
P T/aQ
DIAL #1 | 2021 ft. TVD
. 4.0mm 5.0mm _— -
P Timeline T/Q

DIAL #2 | 3083 ft. TVD

5.0mm 5.0mm 5.0mm

DIAL#3 | 4124 ft. TVD Timelne  T/0

50mm 50mm 5.0mm

Depth (ft.) TVD

DIAL #4 | 4964 ft. TVD

5.0mm 5.0mm 5.0mm

[ Timeline T/a
PCB Temper
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|SCM Idle Number Of Mandrels 3 Mandrel Addr: 10
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Silverwell

IIIIII CIAL LIFT INTELLIGENCE

Enhance life-of-well business case
Field proven technology

JUSTIFICATION & OPERATION
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Comparative Performance Testing

Improved Lift Performance Throughout Well Life in Permian

* Inall three reservoir pressure cases,

the Silverwell DIAL installation yields Barrells Ol per Day

500

a higher production rate through o 417
deeper injection. g "
* DIAL technology eliminates ® 0o 125 = 48
. . - . 0
multipoint injection. Early Mid Late

« DIAL remote control technology Flapsed Time (Years)

enables Gas Assisted Plunger Lift
(GAPL) in late life.

Siverwell — IPO/Conventional

T 7 N T R T N B

Early life 50% 3456 16.5%
Mid life 60% 2112 313 125 519 208 66.4% 83
Late life 80% 1500 156 31 246 48 54.8% 17
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Early-life Performance Comparison

Deeper injection | More production | No multi-pointing | Less stations

Silverwell

Gas Lifting from DIAL
unit at 8056’ MD —
Station 6.

Production Rate =
833 BFD

The well is injecting
as deep as possible,
with the 1100 Psi
compressor
discharge at surface.
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IPO

Gas Lifting from 11t
IPO at 6827’ MD.

Production Rate =
718 BFD

The well is multi-
pointing as 4 IPO
valves are open, and
capable of passing
gas.
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Cross-functional Business-case
Development

Life of field finance model

Enables case-by-case assessment
when coupled with well
performance modelling

Coarse but directionally accurate

Captures delta due to production
up-lift, intervention OPEX
reduction, CAPEX & optimization

Reservoir Engineering “lens”
under development

$3,000,000

$2,500,000

$2,000,000

$1,500,000

$1,000,000

$500,000

$0

DIAL vs SPM monthly cash flow ($)

1 9 17 25 33 41 49 57 65 73 81 89 97 105113121129137145153161169177

e SPM Net cash flow  e==D|AL Net cash flow
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Operting Trends - 17th April (Optimisation) _I__Igpegﬂng_z?nds .

e i : Operating Trends - 25th to 30th Aug
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15% Oil Gain Mitigating Instability 25% Gas Savings
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Case History 1 - Well Optimization

Through downhole gauge
measurement, the operator
recognised the opportunity to
Increase gas injection rate
from 400 to 500MCFD.

Silverwell DIAL valves were
opened, decreasing casing
pressure.

Net Oil Production increased
10% from 217 to 239BOPD.
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Operting Trends - 17th April (Optimisation)
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Time |Chk| FTHP | CHP_ A | Gross |NetOQil| Gas GL | FLP |Sep_P
Prod Prod | (mscfd) (mscfd)|(psi)| (psi)
(bpd) | (bpd)
18/04/2017 | 11:25:00| 128 254 26543 239.15 610 500/ 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| 128 234 247.79 217.87 521 400/ 140 152 -
silverwell

ARTIFICIAL LIFT INTELLIGENCE
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Case History 2 — I\/Iitigating Insta blllty

8/64t" orifice size causing
multi-point injection and
well instability.

Upper IPO valve continuously
opening and closing.

Operator increased the port
size to 10/64 by opening an
additional valve. Well
stability achieved.

Valve closed to replicate
issue and confirm the DIAL
action.

Sillverwell

ARTIFICIAL LIFT INTELLIGENCE
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case History 3— Gas Management

Throu g h downhole gauge Operating Trends - 28th to 30th Aug

m e aS u re m e nt ’ th e O p e rato r oo S tlsjs;)—nownhole Casing Pressure (Psig) —-—D:ow::\;;::inli:;e:;:)ﬂ’sig) Downhole Temperature (°C)
recognized the opportunity to '
reduce the gas injection

rate.

1000

The valve combination was
changed from 18/64 to
12/64ths.

The operator increased casing .
pressure and increased Net e ——— o p Wt S T L L o

Oil Production by 18%. °

Test Separatar

- Tatal . Tatal Gas Lift Reservoir W ater Tubing Duration Cazing Flow-Line
SRz SFTCade | pigblyd) | 91 | Walel | GogMCF/D) | GasMCF/D) | GasMcr/D) | BOR TotalGOR| oyer | prossrelPSIG) | His) | Presswe | Pressus[PSIG) | [ 1essue
sth/d sthid sth/d mecf/d macfid macf/d schdsth b4 psig psig psig psig
06/092017 o 81.36 81.36 0.00 47212 356.54 115.59 142073 5803.12 0.00 999.00 10.00 78571 45.82 3993 '
01082017 o 68.19 68.19 0.00 49373 354.53 13820 204123 724012 0.00 559.00 10.00 775.80 45.14 40.11
230812017 o 69.38 66.30 3.08 591.11 480.39 11022 188245  B8918.00 4.44 5599.00 10.00 44503 48.78 39.84 '
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- R G a5 LiftOptimization
From Months to Minutes

Collect Report

|

Prod. Eng Prod. Ops make
GL System & well o : Prod. Eng. model Eng. changes
test data collated ::vgarvtvss data and analyze make to GL

P decision System

DIAL-It-In™ Continuous Process

Splverwel SHALETECH




Eliminate production uncertainty, instabilities and
operational costs with continuous, intervention-free,
artificially lifted well optimization.

More production

Less intervention

More data

Less uncertainty

Graham Makin | Vice President

Accelerating return-on-investment

increased well production from enhanced lift efficiency

Reducing opex & risk

reduced well down-time from intervention-free operation

Informing production optimization
increased insight from multiple in-well sensors

Enabling management decisions

reduced misunderstanding from integrated gas lift system

graham.makin@silverwellenergy.com@silverwellenergy.com

Silverwellenergy.com

ARTIFICIAL LIFT INTELLIGENCE
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