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Integrated Surveillance System for Gas Lift

Greg Stephenson — Occidental
Alex Lach - Occidental

ALRDC Gas Lift Workshop
June 20-23, 2022
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Agenda

* Importance of Surveillance and Optimization

« Nexus Data Model: The foundation

» Well Modeling Capabilities

 Surveillance Tools in Nexus

» Well-by-well Optimization and Design using SNAP
» Related Work
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Surveillance and Optimization

Why do it?

 |[ncrease production
 Reduce Downtime
 Reduce OPEX
 Reduce CAPEX

Better surveillance enables:
* Faster problem ID

* Production enhancement
» Reduced failure frequency
 Better lift efficiency
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WELLBORE PROPERTIES

Wellbore Construction®

Fluid Properties

Reservoir Properties

System Properties
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GL Installation Report Template: The Easy Button
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GAS LIFT INSTALLATION REPDRT [VER 1L5)
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Step 1: Oxy PE fills out top three sections and sends to vendor with RFQ.

P %
0O2XCY Occidental Petroleum
h

WORLDWIDE OPERATIONS & ENGINEERING

ARTIFICIAL LIFT

GAS LIFT INSTALLATION REPORT (VER 1.5)

Business Unit:

Lease [Field:

Well Number:
Installation Number:
lob # [ Install Report #:
AFE #

Install Reason;

KB Core Depth

0.0
fin)
Casing 55
Liner Selecl...
Open Hole niz
Tubing 2 375
Tubing Select...

Lifting/Landing Sub[ft]

Prod. Ol Gravity: 44
Prod. Gas Gravity:  0.83
Prod. Water Gravity: 705
Prod. GOR: 2581
Bubble Paint Pressure:
Static Reservoir Pressure: 3800
Reservair Temp: 178
Productivity Index {Pl}:
Test Liquld Rate: 805
Test Flowing BHP: 1317

Permian Resources

Sand Dunes

Rig Number (1D):
Company Man:

OXY Witness:
3 Ops. Supervisor:
1020103
Shipper Area:
Crptimization
Weight 1D, Top Rattom
[L/FE) [IN] [Depth] [Depth]
20 4778 0 22971
nia
f 47 " 195 9 12695
Hof lts Total Tubing Tally

FLUID AND RESERVOIR PROPERTIES

[&P1] SPECIAL CONDITIONS
[5G] Corrosive Fluld; MO
[sa] Seale: N
|scf/STB] Asphaltenes: NO
[psial Paraffin: YES
[psia] Iron Sulphide: N
[F] Special Application: NG
[STB/d/psi]

[5TB/d]

[psial

na
nia
Zethais Mujics

Travis Johnson

San Angelo
WELL GEOMETRY
Top
[Ft]
Packer / EOT Depth 12694
DH Gauge Depth 12062
Top/Bottom Perfs 12114

PBETD
=

DESIGMN PARAMETERS

Flowing WH Press:

Wellhead Temp

Max. Avail. Injection Pressure:

Max. Avall. Injectlon Rate:

Operating Injection Pressure:

Operating Injection Rate:
Injection Gas Gravity:

Flow Type:

ALRDC.COM

Gas Lift Vendor:
Gas Lift Designer:
Fiald Technician:
Slickline Company:
Slickline Operator:
Previous Pull Date:

Previous Pull Reason:

Baltain
IFt)
12605
12070
2118
22212
OPERATING CONDITIONS
170 [psig]
100 F]
[psiel
[MSCFD]
1150 [psig]
1300 [MSCED]
0.77 (5G]

= Annular Flow

Priority
Danny Perez
Justin Bock

Schlumberger

1/22{2020

Lift Revision

Date of latest revisior

Gas Lift Start Date:

Gas Lift Start Time:

Problem Well:

Directional Survey Included?  YES

Total Liguid Rate
Water Cut:

Total Gas Oil Ratio:
CO2 Percent:

N2 Percent:

H25 Percent:

05 | [5TB/d]

()

2581 | [sch/STE]
0|l
0 [l
o |1l

1222020

1232020

12:08 PM

MO

= Minimum data for upload to Nexus

Clear
Input Data
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GL Installation Report Template: The Easy Button

Step 4. Once completion is installed, update as-run depths...

MANDREL DETAILS

Installation Date: 5/29/2018 Type: Side-pocket Porting Configuration: Annular Flow ("EC Minimum ID: 1.901 [in.]

Number of Stations: 12 Pocket ID: 1 [in.] OD/Major OD: 4.240 [in.] :ixt. Test Pressure: 5 [psi]
Nom. Tubing Diameter: 2.375  [in.] Pocket Construction: Forged Minor OD: 2.91 [in.] rt/Model Number: 1732-XXX
Manufacturer: Weatherford Orienting? ‘es Overall Length: 81.75 [in.]
Series: SIFC-1EC
Mb SIZE MFG series | ocket!D Pocket Construction Orienting? Porting Configuration Major OD Minor OD Min ID ferallLen  Ext. TestPressure |/ Model Number

# ft inches inches inches inches inches

1 2,233 2.375 |Weatherford, SIFO-1EC 1.0 Forged 25 Annular Flo E 4.24( 2.910 1.901 31.75 732-XXK

2 3,620 2.375 |Weatherford) SIFO-1EC 1.0 Forged 25 Annular Flo E 4.24( 2 31.75 7 s

3 4777 2.375 |Weatherford) SIFO-1EC 1.0 Forged 25 Annular Flo E 4.24 2 31.75 7

4 5,639 2.375 |Weatherford) SIFO-1EC 1.0 Forged 25 Annular Flo E 4 24 2 5 7

5 6,434 2.375 |Weatherford) SIFO-1EC 1.0 Forged 25 Annular Flo E 4.24 2 31.75 7

6 7,228 2.375 |Weatherford) SIFO-1EC 1.0 Forged 25 Annular Flo E 4.24 2 31.75 7

7 8.023 2.375 |Weatherford) SIFO-1EC 1.0 Forged 25 Annular Flo E 4 24 2 5 7

2 8,785 2.375 |Weatherford) SIFO-1EC 1.0 Forged es Annular Flo E 424 2 31.75 7

9 9,578 2.375 |Weatherford) SIFO-1EC 1.0 Forged es Annular Flo E 4. 24 2 51.75 7

10 10,373 2.375 |Weatherford) SIFO-1EC 1.0 Forged es Annular Flo E 4. 24 2 5 7

11 11,167 | 2375 Weatherford] SIFO-1EC 1.0 Forged es Annular Flow ("E 4.24 2 51.75 7

12 11,996 | 2375 Weatherford| SIFO-1EC 1.0 Forged es Annular Flow ("E 4. 24 2 31.75 5 732-XXX
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GL Installation Report Template: The Easy Button

Step 5. Drag and drop worksheet into Nexus...

Surveillance

WELL INSTALLS

—+ Add Install 4 Import & Export CSV & Export Prosper

Well File

Install Mumber MOP Install Start Date Stop Date Run Days Pull Date Failure Failure Cause Failure Classificati
b SubCategory SpecificCause

Activity Logs
, i- 1 GASLIFT 03 Jun 2020 03 Jun 2020 161
Well Tests

Equipment

Wellbore Diagram

Job Histary

Downtime

Attachments

Well Data

Chemical Treatment

SUrvenrance

IMPORT NEW INSTALL

P E OCM () @ O F X

Well File

Activity Logs

Well Tests Click to browse for files or drag file here to upload
Equipment

Wellbore Diagram

Job Histary

BUpIoad eCan:eI & Return

Downtime

@ O F X

ALRDC.COM
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GL Installation Report Template: The Easy Button
Success!!!

NC-1H-5T1

illance

file

ity Logs

ests

ment

ore Diagram

story

time

ments

Data

ical Treatment

fon

e

Orders

(est Validations

[EC

Jatar @ Cwy Gaslift Dashbo. v

-~

Equipment

WELL INSTALLS

NN,

WELLBORE PROPERTIES

NS,

22 Jan 2020

NEXUS Test @ http

3 GASLIFT
2 GASLIFT
1 GASLIFT

Stephenson, Greg

System Migration

22 Jan 2020

22 Jan 2020

03 Mov 2019

15 May 2020

05 Mav 2019

23 Jan 2020

23 Jan 2020

035 Maov 2019

A o

Stop Date

* O

@ STEPHENSON.GREG + (T (@

+ Add Install 2 Import © Export

~+ Add Properties & Export

4778 12240 22115

4778 12240 22115
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GL Installation Report Template: The Easy Button
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Automatic Model Generation

Once data is populated in Nexus, models can be generated automatically through:

] PR - VLP (Bottom Hole Pressure vs. Liguid BPD)
* Prosper
« SNAP e
 NexusNodal R 5 3 T
i
| 0 0 120 4 0
| |

ALRDC.COM
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Nexus offers a wealth of gas lift surveillance tools, including:

» Screening tools / management by exception
* Trending
* Well Tests

© SIEPHENSON,GREG » (@ (@

» Fluid Level History .
 Job History -

Model Correlation: DR

» Activity Log i~

i
reatmen
° R °
. DOWI ltll I le e Ortll l EWD’:(Orders .
T <} 1,000
‘ Events Notifications - o
Gauge 400

Ed PVT Analysis

» Failure Analysis 8 e
* GL Analysis Dashboard

ALRDC.COM
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We've come a long way from Barton recorders...
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Gas Lift Diagnostics using SNAP

ﬂ SNAP 2.867 5/27/2022 -

— X
File Edit Inputs Calculate Graphs Reports Utilities View Window Help & User Info
D||E| & |B|w] S| 2] ¢ [we|o|n|x| |ELelslo]le] el &l ]|
: —r=
| o | = JLE W Gas Lift Surveillance Dashboard
— . Wel Test Details / Sensitivities Display Options Recent Welltests
— 5 : ) 20 Retrieve recent wel tests from database Load CSV > | C:\programdata\SNAP\WELLTESTS_GLD.CSV
Rate = 107 stbfid @ 78% H20 PSurfaceClosing Bottom Bellows = $90-Jun-22 18:45:09 Hressure = 183700 psia Inected 3as Hate = 40U WH Uepth (MU 1t }= 2280 Production Pressure (WHP): 154 psia Measured Fluid Level: 0 ft M ¥ Pre-oad weltests [crag il =
GLR = 5454 scfistb @ 7800 fmGOR Orifice DP = 0 Depth (MDj= 8280 WHPres: Lift TVDepth = 7645 WHPres (psia j= 154.00 Wellhead Temp (WHT): 80 = ¥ ShowUnloading Gradient | 045 psia/ft A
SNAP IPR SBHP = 1837.00 (psia ) OpPrs=1150.0 psia (@ 400 msci/dTubing ID = 2.441 + Tubing LD = 2.441 (1) -
Displayed Hydraulice:107.0 stbf/d  Wellbore Corr: HagedornBrown Injected Gas Rate = 400 J Injection Pressure (Pio): J 584 psia Show Static Fluid Profie 51 & o 05/15/2022:0
0 ,]7107 [ Show Produced Fliid Profi 962 040820220 | 173 | 80 32 118] 9] 150 187 672 1193 1837]
welBore L1 _I'- i} 2400 [ R g R o0 | Sl il i L 0300820220 | 158 80 30 113] 79| 143 170 4325| 450 sea| ess| 1a9s] rear|
= Production pressure Water Cut (WCPCT): 7 % [ ShowDD @Perforation Depth | 8280 | 8233 ft 0307/20220 | 157 | 80 3] 108 78] 138 178 4518| 450 se4| e8| 1185 [ 1837
——  Unloading gradient 03006720220 | 155 | 80 30| 107 78| 137 1m0 4529| 450| o4 | 688| 1.196| 1837
e ; ™ PlotF 55 5: 51 5
s Lift Detai — Injection pressure o 2000 Reservoir Pressure (P_Res): 1837 psia P e 01/28/2022:0 | 143 | 80 24| 100 81] 124 235 2863 | 120 se2| 701 1.197| 1837
a2 Lift Uelalls [ ] Valve depths @ L —#—— Hydraulics Base| a = ow B s Show GLD plot J Show ¥PC plot J r ol o/s2022:0 | 155 80 31 101 7| 132 185 4083 | 344| 563| TOO| 1.196| 1837 | v
[— CasingPres @valve b —#— PR Base = < >
1000 W Open Valve Spread £ 1600 & IPR Test points Formation Gas Rate: (QGF): 187 mscfid 'mppm:;msmﬁ | oeomusy | AR
redict L jon = i
mmm— Closed Valve Spread @ TG R0, J—W- i s ¥ prod Tubing & casing gradients imply lft from as low as 7681 MD, 7644 TVD
—#—  Operating condition o ftGasRate (OG1); o - ]a_ ]—oﬁ— ,7;.;53 || | 442 mscf total through 1 valves (42 high)
- % 1200 Total Gas Rate (QGT): W mecHd Lift Station: iliiis using Valve Performance Clearinghouse
[ Qzyr DrawDown At Perfs = s e
" o Valve Model PresTha @ Orifice T a0 Formation GOR (GORFm): 7800 scffsth Lift Valve depth:| 7581 7645 g
= Actuzl Data 2000 O Welbore Model PresThg @ Orifice| -~ |- - - e g Total GLR (GLAT): 5488 scfisth I™ Fixed Injection depth
) bl . 4 Survey Prz Data & =
"2_302 2303 —-—-  Mandrel locations ot o 400 CEGPRS
____________ ! o
Packer Depth 5 i \)—‘ oS
Complete \Computed
D15
0 Store This Test I Retrieve SturedTestI HagedomBrann = r | APPLY (F5 or Enterkey) | | message
| | | = | e= 4717 1 NS DU SN ) N P M 1 IS S CEPEE: 0 10 20 30 40 50 60 70 80 90 100 110 120 ~Valve Details - -
S— ;Y. ) Al Vaives / Mandrels Refresh Design For Valve Grid Changes | Detalled Temp Options | _Interpolate Temps @vivs_| Plot Qg for oll @Pcse Dep = |[713
Prev Page Mewt Page Pt ! s R W07 Total Liquid Rate (stbf/d)
g g i o oot o e Depth | Fiwg| Ppd| Ptros0| Pod| Piod| Force| vawe| ThHi| wec| wmk Po| Pue| Pvcd|a
e i #| wo | ™vo Type U“DE Model PortSize | Ruval | Ptroso P‘;; ToLR | - ik JS&‘:NE P“' ot ™D ™| Pres pres | pres| pres | Balance pos qgi| GPsg Qgi| opres| pres| pres
A 'E £ | | # ()| @dpth | @dptn psia | @dpth | @dpth psia| Oorc| mscF| wmsck| wscF| @surt| @surf| @dpth
B Complete Computed 1| 1] 2303[ 2302 [BwsPO _=[10 ={McMurry C-1 _-[[3r6:12i64 =] 00940 | 1235| 200 200 g9 0 A 1] 2302 99| 275| 1235| 24| 1308 685 | Closed 1211 1114 1212
a fodd 2 | 2| 3252 3252 |BiwsiPO _=[1.0 _~fMcMurry C-1 _-|[3r16:12i64 i 0.0840 | 1245| 200| 200[ 107 0 2| 2| 322 07| 33| 1245 41| 1336 694 | Closed 1191|1087 | 1241
10/ 3 2 503 1 = e e R 3 | 3| 4007 | 4005 [BiwsPO <]1.0 _riMcMurry C-1 _-l|3r16:12i64 =] 0.0940 | 1245| 200 200] 114 0 s| 3| 4oos| 114 3ss| 1245| es4| 1348 694 | Closed 1168 1078 | 1258
0e/10/22 >>> SNAP 2.867 5/27/2022 <<<<< 18:44:44 = T . . s . - = pekry. L = = = N =
&t e ot Aa Tt et Fraamam -2 095 o05E o li“ T - e - el E@ 4 | 4| 4761 4750 [BiwsiPO _=[1.0 ~{Mchurry C1 - [ar6:12064 -1 0.0840 [ 1225| 200 200[ 120 0 4| 4 4750 20| 43s| 1zes| e8| 1337 669 | Closed 1123[ 1038 | 1253
¥ iy g BT L 5 | s| ss4s| ss27 [BwsiPO =l10 ~lMcMurry c1 _-[3r6i12i64 = 0.0940 | 1205| 200] 200] 126 0 s| s| sser| 26| a9s| 120s| es1| 1324 642 | Closed 1075 998 | 1248
= Valve Performance Clearinghouse - s 6 | e 6302] 6275 [BiwsiPO _-1.0 _~[Mchurry C-1 - |[3n6:12i64 -1 0.0940 [ 1180 200] 200[ 133 0 6| 6| e2rs| 133 ss7| 1180 ess| 1307 612 | Closed 1027 96| 1236
Engineer Stephenson o Camco_BKO-3 Current DP across valve = 43 psia 10-Jun-22 18:45:11 7| 7 BlwsPO _~|[1.0 y_ 3161264 - 0.0940 | 1155| 200 200 0 7l 7] 7oz 139 61 1155 [ 708 | 1288 575 | Closed 976 | 913 1224
Datascst . T X, i Injection Pressure = 719 psia PtroS0 used =0 Valve Depth = 7644 ft 8 8 Orifice 0 |[1/4:16i64 gl 0
Title Extra Pressure = 0 peia 5| k|
S000 = 1 Total 443 442 497
- 1000 = t
= 1
F T I e —&— ValvePerfClearinghouse 7681 ft Camco_BKO-3| 13 - 1
P - § = Operating production pressure at this valve 14 =l =l o U]
Complete Computed S 800 Pressure to open valve above this station
6000 £ Cancs P 14 ibfotindeic = 6 Valve Performance Clearinghouse (tm) Method v | OK (Retain Changes) | Cancel (Discard changes)
ol [EEr=] =
''''''''''''' 600
Prev Page I Mext Page Print o
o
[
~ S 400
TR = = e e e e e a
@
06/10/22 >»»>> GSNAP 2.867 5/27/2022 B8:44:43 £ o
: w
System Nodal Analysis Program C 19 7644 - 7681 144 8 200
o
Engineer Stephenson
Dataset BOODT - - - A e e 0
Title F 0 200 400 600 800 1000 1200
0 200 400 00 800 1000 1200 1400 0 100 200 Production pressure Ppd (psia )
v - Temp (7
Pressure (psia ) ° (F)
< >
Complete :"C;:rmputed 7 | Complete Computed ¥y: 1270, 492 Computed
Cormputing Base IPR case NUM
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Using Valve Performance in Design

File Edit Inputs Calculate Graphs Reports LUtilities View Window Help & User Info
) b, B . -,
D[] 2o &2 ¢ |o=|eo]min]| Lfee]|.C| ClE[E]LIL] k] &S] oo
8 ' Gas Lift Design Dashboard X I‘;
~Background Data STEP 1: Flow Parameters STEP 2: Gas Lift Design Parameters STEP 3: Mandrel Spacing Options [ Data
StaticBHP:| 542 o \Wellhead Pressure : ’—120 psia (¥ MewDesign { Existing Mandrels Transfer Pressure Options | 5
PI: ] 0.3697  gipf s Wellhead Temperature : 80 oF Max Available Lift Gas Supply Pressure: 1200  psia Round-off Valve Depth (MD): 50 ft
T [ 185 : [ 100 b 0
Water Cut (average) : 0.62 | gac Solmon 1 108 |{{anhd Design Gaslift Pressure: 1100 psia dp btween transfer pres and tubing press 100 peia
W i TGLR scffs Gi mscfid i : Production pressure
Form. GOR. (average] : 1556 scffsth o 413 Q| 672 Ogf 542 Qgi 1500 — "f_ - Q i Minimum spacing between mandrels {TVD): 500 f Unloading gradient
Other | 2052 Injection Gas Rate _j | i | 1500 MD ™D Injection pressure
Fluid Levels Rates DeepestMandrel: | 10873 | 10850 Valve depths
Revise PVT Data sthif Unloading Gradient: 0.45 psifft i it 2000“_ CasingPres @valve
et dl el [l e bt i Unloading Gradient below: 0 R 0 psifft PackerEOT Depth: | 10917 [ 10834 g Open Valve Spread
— == ) s scflsth) | (Frac) osed Valve Sprea
il S | | S SRR | ; [ 2 efin Perforation Depth: | 11417 [ 11393 & . i Operating condtion
¥ Prod E3 R R 2 Psc Dp between Valves:l 25 psia v Evegif Fogopbos;i.lsle w]iih c:ﬁjsign Saramehters, keep placing E 4000 Revr DrawDown At Perfs
mandrels 0’ m OT wellDore descripton. = i
3] Injection Gas Gravity (hydrerbn_sg, CO2%):| 0.7799¢ 0 P =3 \..fal\.'e Model PresTbg @ Onﬁc?
= | L —_ o Wellbore Model PresTbg @ Orifice
STEP 4: Valve Detall Options / Data STEP 6: QC / Review [ Refine | Survey Prs Data
E i O iSinds Temperature Options [ Gas Passage - o = = T T E — i e
. : : iq - e Te: ravlics = 4
ﬂ 5 Detailed Temperature Options | | Valve Performance Clearinghouse (tm) Meihodli a Lift Station: j 9 _ 1= Packer Depth
Manfct /Model | Wfd_R-1 - : ; Refresh Qgi Avail = L
= = Qgi o ’70 i g
¥ Use Orifice Future options Use kickoff simulator to Determine TGLR 2 A ot [
and Qgi {req) at PpTran z TGLR o =
Manfct [ Model | Other - r - 8000 ([l M View Warnings 8000
5 [
= 8576 ft TVD iew i
Port Size ¢ 24 f4thin : \iew Design Report
Drop Psc at Orifice to match requested hd i S = 3 e E
Valves Below Operating Depth | P d Qg —i Row 1 selected, x: 1089 y:562,
{+ AT f S dats 1:173,r:1226,t:507,b: 734,513, 3605456 L
| W Use Dummy Valves | Camco b 10000m
STEP 5: Valve Placement and Properties L .
ot s e [ lodiPesti Vs ‘Calouzts ProgD | PlotValve Qg @Pinj = || 1176.2 +[50  psia  advanced i ~ : ol
Calculate Valve Detta Flow Choke Valve Qs 2 0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 0 100 200
" L g Qg
MEW Mandrel # MD VD Type Wodel Port Size Rval Ptrog0 TGLR 3 T F
il oD PRS Temp 164ths Prime Rgd | Awvail Pressure (pswa } emp ('F)
1 0 235 438
g : 797, 13328 C ted
2 a7 49 BlwsiPO ; E 0188 1245 107 0 284 | 407 s : i i
Refresh & 3 4850 4949 |BlwsIPO =10 _~llwd_r 141684 | 1.168 1240 116 0 323 a6 o
d‘lanzggli‘; et 4 5900 5887 |BlwsIPO =10 =lwfd R1 _~[14:16084 ] 0.168 1230 123 0 349 | 250
5 8500 5580 |BlwsIPO 1.0 _TiWfd_R-1 _xA[1/4:16/64 Bt | 0158 1215 129 14 368 344 =
[ 7100 7085 |BlwsIPO 1.0 _Wfd_R-1 _Ti[1/4:16/64 Bt | 0158 1185 132 14 392 370 %
T 7500 7580 |BlwsIPO 1.0 _TiWfd_R-1 _xA[1/4:16/64 Bt | 0158 1180 136 14 415 347 g
8 2100 8075 |BlwsIPO _=i1.0 _TiWfd_R-1 _Ti[1/4:18/64 Bt | 0.168 1160 140 14 436 363 ; 400
) B600 8576 |Orifice 1.0 _~||Other _7 || 3i8:24/64 L7} 143 o 1499 | 1498, O
10 9100 5076 |Dummy _xl1.0 {ix] _xinia S | 147 %
11 9500 9576 |Dummy 1.0 s | _Tilnia Bl | 15 o —&—  ValvePerfClearinghouse 2200 ft Wfd_R-1
17 10100 10076 [Nummy ~il10 hd ~linia ha 155 s - = Operating production pressure at this valve
i Ao 8 - o 200 Tubing transfer pressure (PpTran) at this valve|
v Synchronize TVD to MD Wfd_R-1 3/16:12/64index = 35 Rounding To ’_5 psia OK (Retain Changes) ] Cancel (Discard changes) | @
o
w
2 > = =
Q
Engineer
Dataset 0
Title 0 200 400 600 800 1000 1200
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Using Valve Performance in Design
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Using SNAP to Evaluate Completion Options
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Using SNAP to Evaluate Completion Options

Data Set Comparison - Pressure vs. Rate
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Other Related Surveillance Activities

 Closed-loop GL Optimization (see SPE 209756-MS)
» Realtime Diagnostics

* Dedicated AL Team

 Failure Reviews

* Well Reviews

* Vendor Audits

* Corrosion Management

* Emissions Monitoring and Reduction

9
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Copyright

Rights to this presentation are owned by the company(ies) and/or author(s) listed on the title page. By submitting this
presentation to the Gas Lift Workshop, they grant to the Workshop, the Artificial Lift Research and Development Council
(ALRDC) rights to:

Display the presentation at the Workshop.

Place it on the www.alrdc.com website, with access to the site to be as directed by the Workshop Steering
Committee.

Links to presentations on ALRDC's social media accounts.
Place it on a USB/CD for distribution and/or sale as directed by the Workshop Steering Committee.

Other uses of this presentation are prohibited without the expressed written permission of the company(ies) and/or
author(s) who own it and the Workshop Steering Committee.

9

ALRDC.COM




S GAS LIFT
~ WORKSHOP

Disclaimer

The following disclaimer shall be included as the last page of a Technical Presentation or Continuing Education Course. A similar disclaimer is
included on the Gas Lift Workshop webpage.

The Artificial Lift Research and Development Council and its officers and trustees, and the Gas Lift Workshop Steering Committee members, and
their supporting organizations and companies (here-in-after referred to as the Sponsoring Organizations), and the author(s) of this Technical
Presentation or Continuing Education Course and their company(ies), provide this presentation and/or training material at the Gas Lift Workshop "as
is" without any warranty of any kind, express or implied, as to the accuracy of the information or the products or services referred to by any
presenter (in so far as such warranties may be excluded under any relevant law) and these members and their companies will not be liable for
unlawful actions and any losses or damage that may result from use of any presentation as a consequence of any inaccuracies in, or any omission
from, the information which therein may be contained.

The views, opinions, and conclusions expressed in these presentations and/or training materials are those of the author and not necessarily those
of the Sponsoring Organizations. The author is solely responsible for the content of the materials.

The Sponsoring Organizations cannot and do not warrant the accuracy of these documents beyond the source documents, although we do make
every attempt to work from authoritative sources. The Sponsoring Organizations provide these presentations and/or training materials as a service.
The Sponsoring Organizations make no representations or warranties, express or implied, with respect to the presentations and/or training
materials, or any part thereof, including any warrantees of title, non-infringement of copyright or patent rights of others, merchantability, or fitness or
suitability for any purpose.
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