Clarke Valve
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(CIarke Valve

Product
Overview

Gas Lift Compressors
Use Case Use Case

Slurry Dump
Produced Water
Use Case
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No Hydrate Poc
Hydrates travel downstrea
And Melt!!

Hydrate Formation Pocket
Upside down Ice Cube Tray!!
Ideal environment for freezing

Impinging Flow Impacts Streamlined Flow

Via High Velocity Fluid [red] | Expensive Trims Thru Center of Valve Body

Causing Erosion To Minimize Cavitation Minimizing Cavitation Damag

Creating Noise To Reduce Noise Reducing Noise No Special Trims Needed
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Erosion Prevention, Low Noise
High Velocity Fluid [Red]
Flows thru the center of the Valve
Away from the Valve Body
Minimizes Cavitation Impacts

Faster Velocity & Pressure Recovery

/ Due to Expander downstream of Petals

'''''''''''

Nozzle Upstream
Creates Pressure Dro

P
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Small, Low Torque Actuator
Less weight and small footprint

Large Actuator
Heavy and large footprint

Higher GHG Emissions
Requires special packing to comply
with API641 & 1ISO15848

Lowest GHG Emissions
Exceeds API641 & 15015848

High Lifecycle Cost
Capital, installation, operation,

repair and maintenance Low Lifecycle Cost

Capital, installation, operation,
repair and maintenance

Straight Flow
Precise throttling;
Efficient design

Restrictive Flow Path
Inefficient design
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Customer:
ENI (Italy)

['r Industry:
e Oil & Gas
V)
g i Application:
Raw Qil
il A
L XN
o T Year:
i —h— |
e 4 2020
/ﬁ \} Fluid:
" il

Process Conditions:
Temperature: 122 F

Before After P (in): 290 psig
. P (out): 217 psig
Fisher ED DDV CV308
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SIGNIFICANT Planned Maintenance with G)
20 Planned Maintenance Events

Over 5 Year Horizon

Constant Stem R&ingTightening

Quarterly LDAR Inspections

v

REDUCED Planned Maintenance with DDV
Zero Planned Maintenanctr 5+ years!!
No Stem Packing Rightening

No Quarterly LDAR Inspections Needed!!

Clarke Valve
O Planned maintenence

required over 5 years

Globe Valve
Planned maintenence
Events required over 5

years

Tightening the stem packing and performing LDAR (leak
detection and repair) every quarter
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Zero Emissions [2 PPM]

Certified for 10 years

Patented Springnhanced Stem Seal
No packing or tightening

Valves: largest source of Upstream emissiof
Safety: For High H2S Applications

Flow Pushed Thru the Center
| AGK @St20A08& Ff dzA R3
LYLIZNAGASE R2y Qi KA
Cavitation is fluiebound

Minimal wear

Doubles flow for same size valve

- NJ| High CV Precise Contro

Y. Turn, Low Torque

Three interlocking petals

300-500 inlb to Open
500-2000 irlb to Close

Due to Perpendicular forces

Smaller actuation, lower cost

Per Valve Size| | Low Stiction

Small Footprint
Low Weight

Easier Field Maintenance
Rebuild entire valve in less than 60 minutes
Minimal tools

Minimal spare parts required

Larger Rangeability

Application Flexibility

10-100% Open Operation
+ SNAR dza Df 2-80% Rangd
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Clarke Valve
Overview Video
[Need on-line connection]
[0:57]

Clarke Valve
Emissions Overview Video

[2:08]

Clarke Valve
Operations Video
[Need on-line connection]
[0.19]
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https://www.youtube.com/watch?v=paXqhYsagpQ
https://www.youtube.com/watch?v=O4Cj17Aag4Q&t=7s
https://www.youtube.com/shorts/Xheix8fv2QE

VIDEOS e e
Assembly Videos VMZA“ET
Eagle®s

Clarke Valve
Assembly Video
[Need on-line connection]
[2.34]



https://www.youtube.com/watch?v=AgrS6510lb0

XTO
Testingthe valve for slurry dump application
Potential volume of +1600 valves/yr

Energy Transfer
Suction Control & Recycle CVs
Valvesinstalled in 2024

Chevron
Testingthe valve for slurry dump application
Potential volume of +1600 valves/yr

EOG & Permian Resources

Evaluating Hydrate formations Reduction

Verus traditional globe Valves

Doing sideby-side in gas lift injection
Same as Oxy

Oxy

Huff n Puff EOR

Suction Control

Gas Buster

Slurry Dump

Standardized on Gas Lift since 20:

INJ

Verdun
Suction Control valves
Installedin 2024
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Patented Springenhanced Stem Seal
Yellow Seal at Top of Spring Stack
Facilitates Zero Emissions [2 PPM]
No Packing or Tightening

Valves: largest source of Upstream emissior|
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Zero Emissions [2 PPM] for High H25
Resolves Major Safety Concern
Certified for 10 years

Patented Springgnhanced Stem Seal

No packing or tightening needed ever
Materials Uilized:

Stainless Steel Trims
Inconel Stem [avoids H2S pitting]

Valve Ste

Materials Wilized
Stainless Steel Trims
Inconel Stem [avoids H2S pitting

]

[A ]
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Typical Low Emissions Packing

22 Parts

Added Cost & Labor

Routine Adjustments required

API 624 [Rising Stem]: 5ppmvallowed!!
ISO 15844.: up to 100ppmv allowed!!

Competitorodos Low E Ki

Clarke ValveOut-of-the-Box

7 Parts

No Added Cost

No Adjustments Needed

API 624 [Rising Stem]: ppmvmeasured
ISO 15844.: 2 ppmv guaranteed!!
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No Solid Structures o Bstructions in the Flow Path

No Turbulent areas and areas of Differential Pressure within the Flow|Path
Due to Higher and Lower Velocity Zones
Will have a Negative Impact on CV
No Turbulent areas are created by solid obstructions
Such as the Over/Under Structure of a Globe or a Flat Disk in a Choke
V-ball has a Lower CV than a DDV
Because the Cavity of the Ball contains Turbulent Pressure Boundaries
That Impact the Fluid Trying to Go Downstream
Hnéol=x £ T mMndTpé 55+ LIR2NI 6AGK| HAné
Circular Port Shape in the Centerline of the Flow Path
Creates Ideal Pressure Boundaries Throughout the Entire Flow Path
Circular Port Diameters can be Increased/Decreased based on required CV
noupé I [/ £H _ _
nocué [/ +n g Narow Mechanism Retraction Sloter Petals
monné T/ +71 n Preventsthe Wetted Area of the Valve Body
uodonné ¢/ +o 4 FromhavingaMajor Impacton CV
nonné I/ +wmg Since the Fluid will take the Path of Least Resista
Which is Downstream

(N>
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Designed to Operate at 100% Ope
Much Higher quyv Rates
D+xQa YIFIEAYdzZY Aa
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1600

1500 Legend
1400 Clarke Valve s == mn m= = = -
1300 -

F|Sher ED =%

Equal % Valve
Most Similar to Fisher ED =% Trim
Linear % Option available

g ouUu i
© 700 !
$ i
5 600 i
500 i
[]
400 .
00 More Rangeability
200 From 10% to 100% Open
100 Globe Valves: 2090% Open Only
0 1
10 20 30 40 50 60 70 80 90 100
Valve % Open
= ==12in CV1345 Dilating Disk™ Valve (755 lbs) Fisher™ 12 inch ED & EU =% Trim (3215 Ibs) Fisher™ 14 inch ED =% Trim (3515 |bs)
Fisher™ 12 inch EUD Linear Trim (3215 |bs) Parcol 12 inch VeGA 1-6943 ST-E =% Trim (2260 Ibs) Parcol 10 inch VeGA 1-6943 ST-E =% Trim (1534 Ibs)
—— GE-Masonielan 10 inch 41005 Linear Trim (1502 lbs) —— GE-Masonielan 12 inch 41005 Linear Trim (1951 Ibs)
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Ideal Application Profile
Temperature Range40F to 500F
Single Stage Pressure Drop
Carbon Steel, Stainless Steel

Clarke Input Needed if:
Severe Service

Two-phase

Cryogenic

High Cavitation
Pressure Range: ASME 2500 &
Temperature Range: >500F
{ATSY BMHE
CV:>1345

CV2
Bore: 0.187”
Up  Size:0.25"-1” CVZO
CL150 - CL1500 Bore: 0.622"
Size: 0.5”-3”

CL150-CL1500

Shutoff Rating
Class IV: Metdb-Metal seats

Class IV: PTFE Soft seats

Hard Face Coatings Availabl

Nano Ceramic
Tungsten Carbin&tellite

e

Cv71

Bore: 1.049”
Size: 17-4”
CL150-CL1500

Cv308

Bore: 2.067” CV1345
Size: 2”-6” Bore: 4.026”
CL150-CL600 Size: 6"-12”

CL150-CL600
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.25" NPT ASSM 5" NPT ASSM 5" SW ASSM 1" NPT ASSM 1" SW ASSM
[2-kg] 3-Ibs [2-kg] 3-Ibs [2-kg] 3-lbs [2-kg] 3-Ibs [2-kg] 3-lbs

[210]
8.25

[184] [197]
7.25 7.75

[131]
5.16

1" RF150 ASSM 1" RF300 ASSM 1" RF600 ASSM

[4-kg] 8-lbs [5-kg] 11-lbs [6-kg] 13-lbs

[s18] .
12.50 ‘

1" RF1500 ASSM

[11-kg] 24-Ibs

CV2 PRO DU CT FAMI LY DIMENSIONS ARE SHOWN IN: [MIIII'GICI:VIHEETSERS] @ ClarkeValve

W s Mose Compace & Eficiaae Concrol Vabrs
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0.5" RF150

[9-kg] 19-lbs

. [191]
7.50

0.5" RF300

[9-kg] 20-Ibs

e [203]
8.00

0.5" RF600

[10-kg] 21-Ibs

CV20 PC 150/ 300 /600 PRODUCT FAMILY

0.75" RF150

[9-kg] 20-Ibs

0.75" RF300
[10-kg] 22-Ibs

0.75" RF600

[11-kg] 23-Ibs

[170]

0-5" U NV 6.69
[8-kg] 17-Ibs

1" RF150

[10-kg] 21-Ibs

1" RF300

[11-kg] 24-Ibs

«—[210]
8.25

1" RF600
[12-kg] 25-Ibs

1" NPT ¥

[8-kg] 19-lbs

1.5" RF150

[12-kg] 26-Ibs

.« [235]
9.25

1.5" RF300
[14-kg] 31-Ibs

—[251]
9.88

1.5" RF600

[15-kg] 33-lbs

[8-kg] 17-Ibs

2" RF150
[15-kg] 32-lbs

[267]

10.50

2" RF300

[16-kg] 36-lbs

[286]

11.25

2" RF600

[18-kg] 39-1bs

1.5" NPT

[8-kg] 17-lbs

3" RF150

[21-kg] 45-Ibs

[318] |
12.50

3" RF300

[24-kg] 53-Ibs

[337] ol
13.25

[118]

4.51

3" RF600

[27-kg] 59-Ibs

1.5" SW

[8-kg] 17-lbs

DIMENSIONS ARE SHOWN IN:

[MILLIMETERS]
INCHES

@ ClarkeVaive
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0.5II UNV 1-5ll NPT 0-75" RF1500 2" RF1 500

[14-kg] 31-lbs [14-kg] 31-Ibs ISA - LONG ISA - LONG
[21-kg] 45-lbs [38-kg] 84-Ibs

L) e v ‘

" " 1" RF1 3" RF900
1" NPT 1.5" SW ISA-LOﬁC? 0 ISA - LONG
[14-kg] 31-Ibs [14-kg] 31-lbs [23-kg] 50-Ibs [48-kg] 105-Ibs
L [130] [292] " [333] . [4s0]
513

.
11.50 13.12 18.12 ‘

1" SW 0.5" RF1500 1.5" RF1500 l 3" RF1500
[14-kg] 31-Ibs ués.ﬁ ',"4°2“_‘.‘st ISA - LONG ISA - LONG
g [29-kg] 63-Ibs [59-kg] 129-Ibs
DIMENSIONS ARE SHOWN IN:
CV20 PC 1500 PRODUCT FAMILY MLUMETERS]
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1" RF150 1.5" RF300 2.5" RF150 4" RF150
[12-kg] 25-Ibs [17-kg] 36-Ibs [19-kg] 42-lbs [29-kg] 62-Ibs
. [197] [254] n [298] [3s8]

7.75 10.00 11.75 14,50

1" RF300 2" RF150 3" RF150

[13-kg] 28-lbs [16-kg] 35-lbs [22-kg] 48-Ibs

4" RF300

[37-kg] 80-lbs

[267] f [318]
10.50 12.50

[473]
18.62

. [222]
8.75

1" UNV 1.5" RF150 2" RF300 3" RF300 6" RF300
[10-kg] 21-Ibs [14-kg] 31-Ibs [18-kg] 39-Ibs [26-kg] 57-Ibs | [58-kg] 128-Ibs
DIMENSIONS ARE SHOWN IN:
CV71 PC 300/150 PRODUCT FAMILY [MILLIMETERS]
INCHES @ ClarkeValve
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11.25

1" UNIV 2" RF600

[13-kg] 28-Ibs

o« [210]
8.25

[24-kg] 52-Ibs

[337]

[394] .

.
13.25 ‘

1" RF600 3" RF600 | 4" RF600
[17-kg] 34-Ibs [34-kg] 73-lbs [53-kg] 117-lbs
[251] | [441] y |

2012

511
.88 17.38 ‘ L]

[279]
10.98

1.5" RF600
[21-kg] 46-Ibs [47-kg] 103-Ibs r—

3" RF900

4" RF900

[67-kg] 147-Ibs

DIMENSIONS ARE SHOWN IN:
[MILLIMETERS]
INCHES £ ClarkeVaive

14 Mo Compact e Bt CersratVabra

CV71 PC 900/600 PRODUCT FAMILY
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11.50

[460] f
18.12

1" RF1500

[30-kg] 66-lbs 10,51

1" UNIV Lass] ' E 3" RF1500
[20-kg] 45-Ibs [68-kg] 149-lbs

[s30]

1.5" RF1500

[37-kg] 81-Ibs

[375]
14.75

4" RF1500
[93-kg] 205-Ibs

2" NPT

[23-kg] 49-Ibs

2" RF1500

[47-kg] 103-1bs

DIMENSIONS ARE SHOWN IN:

CV71 PC 1500 PRODUCT FAMILY [MILLIMETERS]
INCHES @ ClarkeValve
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2" RF150

[34-kg] 75-Ibs

L [267]
10.50

2" RF300

[38-kg] 83-Ibs

2" UNIV 2" RF600

[40-kg] 87-Ibs [49-kg] 107-Ibs

CV308 PRODUCT FAMILY

3" RF150
[40-kg] 87-lbs

. [318]
12.50

3" RF300

[46-kg] 100-Ibs

. [337]
13.25

[367]

& REIGH 6" RF150

[45-kg] 99-Ibs

[60-kg] 131-Ibs

[473]

14.44

18.62

4" RF300 6" RF300
[55-kg] 122-Ibs [78-kg] 172-lbs
(394] [508]
15.50 20.00

3" RF600 4" RF600 6" RF600
[58-kg] 127-lbs [77-kg] 170-Ibs [113-kg] 248-Ibs
DIMENSIONS ARE SHOWN IN: [M'LlhngEETSERS] eggf,,’f?!ﬂ,',‘,’f

©2023 by VanZandt Controls. Confidential. All rights reserved.



4" RF150 6" RF150 8" RF150 — 10" RF150 12" RF150
[117-kg] 256-Ibs [142-kg] 312-Ibs [168-kg] 370-Ibs [208-kg] 458-Ibs [246-kg] 542-Ibs
—lais] i e ' eal ' o

4" RF300 6" RF300 8" RF300

10" RF300 12" RF300

[131-kg] 287-lbs [164-kg] 361-lbs [200-kg] 441-lbs [250-kg] 551-lbs [302-kg] 665-Ibs
o [394] [508] ' [s10] y [752] " [819]
15.50 20.00 24.00 29.62 32.25

4" RF600 6" RF600 8" RF600 10" RF600 12" RF600
[147-kg] 323-Ibs [201-kg] 443-Ibs [243-kg] 535-Ibs [326-kg] 717-Ibs [372-kg] 819-Ibs
CV1345 PRODUCT FAMILY DIMENSIONS ARE SHOWN IN: [MIIIIKIE"HEJSERS] (@ ClarkeValve
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Permian Producer

Experience:
400+ Installed

Application:
Gas Lift

Year:
2021

Service:
Injection Control Valve

Production Rate:
2000 BPD

Process Conditions:
Temperature: 70 F

Flow Rate: 1200 MCF/Day
P (in): 1200 psig

P (out): 1100 psig

» Fisher D4

Clarke Valve
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Young 12I:|7i

Injection Target v Actual

1000 - '
500 Good Control

0» . 2 fgl UQqé ot %éwéx%ot S

A LA A L LA L L A N A
R AR R R R R

e |nj Gas Inj Target = |nj Gas Inj Target
Clarke Clarke Valve
Valve Precise Flow Control
Zero O&M Costs, No Freezi
100% Uptime
_ YOU”Q 12H _ No Shutdown Events _ YOU”Q 83H
Oil v Total Fluids Production Minimizes Methanol Usage Oil & Total Fluids Pr

8000 ; 8000 (
6000 No Downtime 6000
4000 100% Uptime 4000
2000 2000

0 0

IRV AR VIR IR R (LR AR LR VRGN USIRUIR USIR UIR IR S
(o\,g) Cb\q:b \9\’9) ,\;\,\’& '1,\{9 v\q?) b\’{}’ %\'g) \9\’9) Q\{b ’»\'g’ ,\;1,\%& f»\'»v v\q’v b\,y %\,y ,\9\%& Q\,\y '»\%b‘

— | Total Fluid e )| Total Fluid
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Availability [94 10
Availability [Days] 36 5

Revenue [$$/ yr $6,424,000

Average Production [BPD] 2200 Plus Repair Costs
Gude Oil WTI [$%/ BPD] $80 Must Pull the Well
Repair Qosts $ 50,000 $50-100K




Customers:
Repsol, Verdun, Energy
Transfer, Western Midstream

Industry:
Oil & Gas Onshore

Application:

Suction Control Valve

Start Year:
2021

Fluid:
Natural Gas

Process Conditions:
Temperature: 50 F (10 C)
P (in): 90 psig (6.2 barg)
P (out): 87 psig (5.9 barg)
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Gathering
Lines

NGL
Fractionation
Facility

Compression
Station

Natural Gas
Treatment
Facility

» Compression
Station

Metering
Station

-

Gas

Scrubber @

2

=
=

\

Compressor

/

~

Natural Gas
Storage

LNG
Receiving
Terminal

Application

Suction Control Valve |

Suction Scrubber Level Control
Anti-Surge Valve
Compressor Export Control Valve

Recycle Valve I
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COMPRESSOR STATION USE CASE

Discharge Back Pressure Control Valve
Eagle\”

AUTOMATION

- i Downtime B Shutdown Report #/ Power Chart v Alerts v Utils dashboard &

BU

Back Pressure Valve
for Gas Compressor o

= Wells Ranch Section 20 EDR-2612 (11630) % ~ User: dashboard v Profile: default v

P reCiSion CO ntr0| Wells Ranch Section 20 EDR-2612 (11630)
Very Low Stiction e
Fast ReSpO nse Times :tion Pressure Discharge Pressure Flow Rate E
Minimizes Compressor Trips 2opel 910psi 6500 MCF
And Stabilizes Discharge Pressu Not Optimized () SWAT (® Optimized

Initial Shutdown Count: | 19 Current Shutdown Count: 27

MCF Per Blowdown: | 10 MCF Reduced: -80

WITHOUT Back Pressure ¢ WITH Back Pressure CV

. .. Notes .
Dynamlc Load COHdItIOI’]S Thu Bth, 12 AM Thu 6th, 12 PM Fri Tth, 12 AM Fri 7th, 12 PM Steady Load Condltlons

Poor Compressor Performance 239095 B4500 1 3109025 84195 Good Compressor Performance
Numerous Shutdowns Suction Pressure Minimal Shutdowns

Mon 3rd, 12 PM Mon 10th, 12 AM

Sun 28th Sun 2nd

12-17-2024 12:45:00 to 3-10-2025 9:41:33
Discharge Stage 3 Pressure Discharge Stage 2 Pressure Discharge Stage 1 Pressure




Restricted Flow
Limits the maximum gas
that can flow thru the valve

High Pressure Drop
High DP thru the valve
More power is used to draw the gas

UJ

Reduces Compressor efficiency

Lower Rangeability
Cannot adapt to fluctuating flows

from well easily
20-80% Open Recommended

Larger Actuators Needed
Requires more Compressed A
Higher O&M costs

ir

Higher Stem Emissions
Continuous Stem leakage
500 PPM or more

Product Loss + GHG Emissions

&
l

Pressure

o

Discharge valve
loss power

Suction valve
loss power

g

Volume
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Valves Continuously Lea
Field Gas to Atmosphereg
Environmental Risk
Operational Risk

Zero Emissions in the Field
OXYinstalledbase off 350+ valves
After 5+ years installed

14.6k PPM!!
Segmented Ball Valve
Highly flammable!!
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Straight Thru Flow
Maximizes the Flow Rate
Increases Throughput

Higher Compressor Efficienc)
Lower Pressure Drop across a DDY

Less Work for Compressor

NSNS

Higher Rangeability
Easily adapts to fluctuating

flows from well
10-100% Open Range!!

Low Torque Actuation
Requires Less Compressed A
Lower O&M costs

ir

Zero Stem Emissions
Zero Stem leakage
2 PPM or less, out of the box

Environmentally Friendly
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Repsol

Application:
Compressor Suction Control

Year:
2021

Process Conditions:
Flow Rate: 29 MMSCFD
Temperature: 50 F

P (in): 115 psig

P (out): 112 psig

CVS Globe
(Before)

Dilating Disk Valve CV308
(After)
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