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Agenda

« Standards 101

— Document Creation
— Structure

— Approval Process
— Use & Enforcement

« Documents available for Gas Lift

 Status of Documents under Development
* QRA
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Standards 101

* API/ISO Document Creation
» Structure

» Approval Process

« Use & Enforcement
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What responses to AL tenders seem like:
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End users:

Be able to compare
apples-to-apples for
optimal equipment /
vendor selection

N

Why use standards?
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Manufacturers:

Know their system is
being compared
fairly / correctly
against others
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Improving Artificial Lift Reliability

O Service Quality Meetings O System Analysis
Q Full-5ystem Health Checks O Component Selection
O DIFA REVIEW _ g DESIGN [ Material Evaluation / Selection
O KPI's O Performance Specifications
O API/Industry Standards
‘! Equipment

QA/ac

Technical Evaluations
Detailed Design Reviews
Manufacturing Audits
Contract Management

Reliability

[ Surveillance
O Analysis OPERATE
J Troubleshooting
d Optimization

PROCURE

uoodu

CINSTALL 0

Logistics

Handling

Running / Testing Guidelines
Competency Management

2
2
2
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Why are artificial lift standards developed?

« Help optimize operations, therefore improve bottom line.

 Lack of standardized performance ratings and function tests makes comparisons across
manufacturers difficult.

« Assurance that the equipment performs as advertised and supported with sound
engineering practices.

 Establish common nomenclature and definitions so that everyone is speaking the same
language.

»Further Reading:

1. http://www.api.org/publications-standards-and-statistics/standards/~/media/Files/Publications/FAQ/valueofstandards.ashx
2. http.//www.iso.org/iso/home/standards/benefitsofstandards.htm
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What a standard is NOT

* |t is not a contract with the manufacturer.
* |t does not guarantee or become an issue of equipment warranty.

* For ISO standards and API standards that adopted an ISO standard, manufacturers are not
required to comply unless required by an end user (i.e., the end user must invoke use of

the standard in contracts).
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What Makes a Good Standard?

 Clear objective based on sound technical principles
» Reasonable and practical
» Not restrictive of technology development

 Proven engineering practices — not necessarily “good” or “best” practices (terms are
subjective)

 |nput from all stakeholders

« Addresses those issues that make a difference
» Risk-based when necessary

» Performance-based, rather than prescriptive
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API vs ISO: Differences & Similarities
o~y
AP

« One company, one vote * One country, one vote

« Balance of user/purchasers and supplier/ manufacturers « Balance of user/purchasers and supplier/

« Approval process is a democratic vote by member company. manufacturers

« API members are corporations, ranging from producers to » Approval process is a democratic vote by member
service and supply companies. country — 2 rounds.

» Process from new draft to published standard can take 18 » ISO members are the national standards bodies of
months — several years. 165 countries

- Documents include Standards/Specifications, * Process from new draft to published standard can
Recommended Practices and Technical Reports. take 18 months - several years.

- Monogram program. « Only publishes standards, no recommended

practices or technical reports.

 No monogram program - enforcement through
company purchasing requirements.

ALRDC.COM
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APl Document Designations

° SpeCificatiOnS Mandatory 5-year Review Cycle
 Standards (combine elements of specifications & RP’s)
« Recommended Practices

° BU”etinS “One and done”
* Technical Reports

. 9
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APt Co-branding

 Certain standards drafted by one organization and “adopted back” by other.
—Example: APl SPEC 19G2, First Edition = 1SO 17078-2:2007

 Practice largely ended over past decade due to export compliance and IP
concerns.

—Example: APl SPEC 19G2, Second Edition has no ISO equivalent

P = AP
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How a Standard is Structured

» Clauses 1-9: Requirements
 Normative Annexes: Additional details for requirements in Clauses
 Informative Annexes: Related Guidelines
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API1/ISO Document Structure

1. Scope
2. Normative References
3. Terms and Definitions
4. Symbols and Abbreviated Terms 1ISO Only:
5. Functional Specification 8.Repair
6. Technical Specification 9.Shipping, handling and
/. Supplier/Manufacturer Requirements storage
Normative Annexes
Informative Annexes
22 . | RDC.COM
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Document Structure — 3 Main Components

Clause 5
Functional
Specifications

‘Operation conditions
‘Well
Fluids

‘Operational parameters

Clause 6

Technical

Specifications

*Q/C & documentation requirements ‘Design criteria
Validation procedures

-Other requirements

T

What the user

heeds

9

‘Equipment characteristics

ALRDC.COM

Clause 7

Supplier

Requirements

‘Documentation and data control
‘Product identification

*Q/C procedures

Design verification

f

How we ensure
this happens
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Usage and Enforcement

AP

» End-users reference in purchasing » End-users reference in purchasing requirements &
requirements & contracts. contracts.

« End-users select applicable grades for design » End-users select applicable grades for design validation,
validation, functional testing, quality assurance functional testing, quality assurance and environmental
and environmental service. service.

« End-users perform audits. » End-users perform audits.

« Manufacturers may participate in voluntary « No monogram program.

monogram program.

» APl auditors enforce compliance with
monogram program through audits.

» API can withdraw monogram license.

9
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How do you purchase standards?

 API Publications Store

 ANSI WEBSTORE*

 |HS Markit Standards Store*

*Your company may have a subscription.
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How can you tell which vendors are licensed to produce monogrammed
equipment?

» Search the API Composite List:

’p American Petroleum Institute (
& N myCerts ®

CONTACT US | HELP

Composite List

Search

) ) Search for standards that are not included in the Menogram Program by clicking Advanced Search Options = Registration Scope Included > [specification
Company Name number]. Examples of Specification numbers include:
Certification « 16AR (for API Std 16AR)

= 20J (for API Std 20J)
« 1163 (for API Std 1163)

Specification/

Standard P TER

Advanced Search Options

Search Reset
Back
Company City State Country Certification(s) Status
)., Lid Shenyang City Liaoning People's Republic of China 19G2-0018 Active
Garin Buenos Aires Argentina 19G2-0009 Active
Gurgaon Haryana India 19G2-0022 Active
Luzhou City Sichuan Province People's Republic of China 19G2-0012 Active
Broussard LA United States 19G2-0023 Active
Kundli, Sonepat Haryana India 19G2-0026 Active
Petroleum hnology Company A.S Stavanger Rogaland Norway 19G2-0020 Active
Priority Artificial Lift Services LLC Houston TX United States 19G2-0017 Active
uction 8y Singapore Singapore 19G2-0002 Active
Noida Uttar Pradesh India 19G2-0010 Active
Broussard LA United States 18G2-0019 Active
Dist. Vadodara Gujarat India 19G2-0005 Active

*Note: Monogram licenses are per facility and non-transferrable.
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What's available for gas lift?

» Active:
— SPEC 19G1, 2" Edition — Side-pocket Mandrels (2019)
— SPEC 19G2, 2" Edition — Flow-control Devices for Side-pocket Mandrels (2020)
— SPEC 19G3, 15t Edition — Kick-over Tools and Latches for Side-pocket Mandrels (Reaffirmed June 2019)
— RP 19G4, 15t Edition — Practices for Side-pocket Mandrels and Related Equipment (Reaffirmed January 2019)
— RP 19GLHB, 1t Edition — Gas Lift Handbook (2020)

« Under Development:
— SPEC 19G15, 18t Edition — Conventional Gas Lift Equipment
— 19GLHB Addendum - Gas Lift Automation

« Under “Consideration”
— New Standard for Surface Controlled Gas Lift Equipment
— New Standard for Critical Well Environments
— SPEC 19G2, 3 Edition
— SPEC 19G3, 2nd Edition

. 9

ALRDC.COM




AS LIFT
ORKSHOP

SPEC 19G1: Side-pocket Mandrels

Table B.1—Design Validation Grades

Table C.1—Product Functional Testing Grades

Grade
Criterion
F3 F2 F1 F1H

Internal pressure test C.132 c142 C.1.52 C.162
External pressure test Mot required Cc143 C.153 C.1.63
ID drift test C133 C144 C.1.54 C1l164
QD drift test 134 C1435 C.1.5.2 C.1.65
Installation/removal method—KOT Mot required C146 C.1.56 C.166

ID = inside diameter; KOT = kick-over tool; OD = outside diameter

Grade

Criterion

va V2 Vi V1H
Documentation B.1.22 B.1.3.2 B14.2 B.152
Design review (burst, collapse, _ .
tolerance) B.1.2.3 B.1.3.3 B143 B.153
Burst and collapse validation B.1.34
pressure test to destruction at Not required or Not required Not required
ambient temperature B.1.46
Pressure testing at rated _ .
temperature B.1.2.4 B.1.3.5 B.1.4.4 B.15.4
Internal pressure cycles Not required B.1.36 B.145 B.155
Finite element analysis/strain Not required Not required B146 B.156
gauge
Failure mode and effect - . . .
analysis Not required Not required Not required B.15.7
KOT
Slick line operational test with Not required Not required B148 B.159
KOT
tF;r;dUCt validation internal drift C133 C133 C133 C.133
Product validation external dnft C134 C134 C134 C134

test

KOT = Kick-over tool

ALRDC.COM
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SPEC 19G2: Flow-control Devices for Side-pocket Mandrels

Table C.1—Testing Requirements

Table B.1—Purpose of Normative and Informative Annexes

Flow-control

Design Validation and Device Functional Test Requirements for Each Flow-control Device

Annex Annex Title Purpose of Annex 3
A AP Monogram Prowvide guidance to AP| Licensee on the application of the AP Monogram.
- Design validation and device functional | List purpose of each annex
testing requirements List all required design validation and device functional test requirements
o ‘alidation and device functional testing | Table summarizing the design validation and device functional testing
OV ETViEw requirements
O Interface testing requirements Design walidation testing of all interfaces between flow-control devices and
’ ’ gr=q other related devices such as ZPMs=
— Insertion testing requirements Diesign walidation testing of insertion and retrieval of low-control devices
= e r=e into and from SPMs
- Probe and travel testing and load rate Diesign validation testing of maximum travel and load rate
determination Device functional testing of maimum travel and load rate
& Dynamic flow testing and flow Design validation testing of flow and flow coefficent, T,
coefficient, C, . caleulation Device functional testing of flow and fiow coefficent, C,
Design validation testing of back-check devices
H Back-chack testing
Device functional testing of back-check devices
Design validation testing of opening and closing
| Opening and closing pressure testing
Device functional testing of opening and closing
Bellows actuation life cyde testing Design validation testing of bellows life cycles
K Erosion testing reguirements Design validation testing of effects of erosion
Shelf (bellows integrity) testing Design validation shelf (bellows integrity) testing
L requirem=nis for nitrogen-pressure-
charged flow-control devices Dievice functional shelf (bellows integrity) testing
M Conducting portiseat leakage rate Design validation testing of port'seat leakage rates

festing

Device functional testing of port'seat leakage rates

The purpose of the normative Annexes B to M is to define design validation and dewice functional test requirements for flow-control dewvices.

Devics Group | yjidmten Test Grade
and Type | andior Device | ANMeX [ y3 vz Vi Vo F3 F2 Fi FO
(See 6.1.2) Functional Test Eifﬁi InteErrrnaE;;iatE HGigrg;:t g:;ﬁ :31::; Integ:ﬁaeﬁdeiate HGiEEEEst E:m
Interface D D21 D21 D22 | D22 — — — —
Inserticn E E2 E2 E.2 E2 — — — —
Probe or travel F F2 F.2 F2 F2 — Fa.2 FB3 | Fas
B Load rate F F3 F.3 Fa F3 — F72 F73 | F73
Balanced | Flow G — G22 323 | @23 — — — —
Pow | Back-check H H22 H23 H24 | H25 | H21 H.31 Haz | Ha3
cheke | open and close | 112 12 112 11.2 2 12,121 12131 | 12131
Actuation Ife cypcle J — — J22 J22 — — — —
Erosion K — K.2.3 K23 | K24 — — — —
Shetf L L.2.1 L.21 L21 | L21 | L3z L.3.2 L32 | L3z
Portiseat leakage | M.2 M.2 M.2 M.2 M.3 M.3 M.3 M.3
Interface D D.2.1 D.2 D232 — — — — —
Insertion E E2 E.2 E2 — — — — —
Probe or trawsl F F2 F2 F.2 — — FG.2 F6.3 —
Load rate F F3 F3 F3 — — F5.2 F5.3 —
Flow G — G22 G.2.3 — — — — —
i leeo Back-check H H22 H2.3 H.2.4 — H.31 H.3.1 H.3.2 —
Open and close 12 11.2 112 — 12 12,132 [12133] —
Actuation e cycle J — — 2 — — — — —
Emsion — K22 K22 — — — — —
Shelf L L2.1 L2. L2.1 — L32 132 132 —
Pomiseatleakage |y M2 M.2 M2 — M.3 M.3 M.3 —

ALRDC.COM
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SPEC 19G3: Kick-over Tools and Latches for Side-pocket Mandrels

« Annex A (normative): Requirements for running and pulling tools

« Annex B (normative): Requirements for kick-over tools

« Annex C (normative): Requirements for latches

« Annex D (normative): Side-pocket mandrel tool interface evaluations
« Annex E (informative): Figures

« Annex F (informative): APl Monogram Program

9
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SPEC 19G15, 15t Edition: Conventional Gas Lift Equipment

« Annex A: Requirements for Flow Control Devices
* Annex B: Back Check Testing Requirements

« Annex C: Flow Assembly Testing Requirements (FCD & Back Check)
« Annex D: Requirements for Mandrels

» Status: 95% Complete

* Focus of change: The initial document is finished. We will be reviewing the document for
any errors referencing from annex to document before proceeding to the next steps.

» Discussion: Once we have finished QC on the document to ensure reference graphs, and
tables align in the document and are sure that all the necessary content is covered, we will
be ready to move forward to a comment only ballot.

22 . \|RDC.COM




. RP 19G5 (2019):
+ RP 19G6 (1999):

)
)
> 11V7 (1999):
> 11V8 (2003):
> 19G9 (2015):
> 19G10 (2018

> 0 0 0 0 O

* The above were superseded by RP 19GLHB, The API Gas Lift Handbook
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Withdrawn but available for purchase

Operation, Maintenance, Surveillance, and Troubleshooting of Gas-lift Installations
Recommended Practice for Design of Continuous Flow Gas Lift Installations

v

Using Injection Pressure Operated Valves

Recommended Practice for Repair, Testing, and Setting Gas Lift Valves
Recommended Practice for Gas Lift System Design and Performance Prediction
Design, Operation, and Troubleshooting of Dual Gas-lift Wells

): Design and Operation of Intermittent Gas-lift Systems

. 9

P 19G11 (2018): Dynamic Simulation of Gas-lift Wells and Systems
P| Vocational Book 6: Gas Lift, Book 6 of Vocational Training Series (2007)
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Question Time
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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
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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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