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Preface

This is the First Edition of the ANSI/CAN/UL/ULC 1389, Standard for Safety for Plant Oil Extraction
Equipment for Installation and Use in Ordinary (Unclassified) Locations and Hazardous (Classified)
Locations.

UL is accredited by the American National Standards Institute (ANSI) and the Standards Council of
Canada (SCC) as a Standards Development Organization (SDO). ULC Standards is accredited by the
Standards Council of Canada (SCC) as a Standards Development Organization (SDO).

This Standard has been developed in compliance with the requirements of ANSI and SCC for

accreditation

This ANSI/G
approved in
Developmen
date of publig

Annex A, ide

In Canada, t
and English.

markings andl/or installation instructions to be in both official languages.

This First Eg
now supersg
C1389-19.

Comments d
Proposals s
Developmen

Requests fo
worded in su
concerned.

UlL's Standa

should be alfered in any way. All of UL's Standards and all copyrights, ownerships, and rig

those Stands

Ol'a oldahnddrdas beveloplrient urganiAdlion.

IAN/UL/ULC 1389 Standard is under continuous maintenance, whereby eaq
compliance with the requirements of ANSI and SCC for accreditation of
Organization. In the event that no revisions are issued for a period of four y
ation, action to revise, reaffirm, or withdraw the standard shall be'initiated.
htified as Informative, is for information purposes only.

here are two official languages, English and French:"All safety warnings must

Attention is drawn to the possibility that some Canadian authorities may requ

ition Joint American National Standard and National Standard of Canada is b
des, the First Issue of UL 1389 Outling, of Investigation and the First Edition

r proposals for revisions on_any part of the Standard may be submitted to UL
hould be submitted via aCProposal Request in UL's On-Line Collaborati
| System (CSDS) at httpi//csds.ul.com.

interpretation of this Standard should be sent to ULC Standards. The reque

rds for Safety are copyrighted by UL. Neither a printed nor electronic copy ¢

rdsyshall remain the sole and exclusive property of UL.

h revision is
a Standards
ears from the

be in French

ire additional

ased on, and
of ULC/ORD-

L at any time.
e Standards

5ts should be

ch a manner as te‘permit a "yes” or "no” answer based on the literal text of the¢ requirement

f a Standard
hts regarding

To purchase

UL Standards, visit the UL Standards Sales Site at

http://www.shopulstandards.com/HowToOrder.aspx or call tollfree 1-888-853-3503.

This Edition of the Standard has been formally approved by the UL Standards Technical Panel (STP) on
Plant Oil Extraction Equipment, STP 1389.

This list represents the STP 1389 membership when the final text in this standard was balloted. Since that
time, changes in the membership may have occurred.
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International Classification for Standards (ICS): 29.260.20
For further information on UL standards, please contact:

Underwriters Laboratories Inc.
171 Nepean Street, Suite 400
Ottawa, Ontario K2P 0B4
Phone: 1-613.755.2729

E-mail: ULCStandards@ul.com
Web site: ul.org

This Standard-s-intended-to-be-usedfor r\r\nfnrmlfy assessment-

The intended primary application of this standard is stated in its scope. It is impoftant tp note that it
remains the fesponsibility of the user of the standard to judge its suitability for this particular gpplication.

CETTE|NORME NATIONALE DU CANADA EST DISPONIBLE EN VERSIONS FRANCAISE ET
ANGLAISE.
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1

INTRODUCTION

1 Scope

1.1

This Standard covers commercial and industrial plant oil extraction equipment for installation and use

indoors in an ordinary (unclassified) locations and hazardous (classified) locations. Based on the
application, installation is in accordance with the manufacturer's installation instructions, together with the
following, as applicable:

a) CSA C22.1, Canadian Electrical Code, Part 1 (CE Code); ULC-S4400, Premises, Buildings and
Equipment Utilized for the Cultivation, Processing and Production of Cannabis; National Fire Code
of Canada (NFC); and CSA B149.1, Natural Gas and Propane Installation Code; and

b) NH
NFPA
Code

1.2 Planto

a) Pr
trimm|

b) Ex
liquef
(CO2
c) Exi

d) Po
rotary

1.3 This equipment, along with systems involving any combination of this equipment]

extracting oil

1.4 The req
may result fr

1.5 This stg

a) Ex

eparatory equipment, for preparing the plant material for-extraction of the

PA 70, National Electrical Code (NEC), International Fire Code (IFC), NFPA
55 Compressed Gases and Cryogenic Fluids Code, and NFPA 58, Liquefied P

extraction equipment includes:

ing, deseeding, and drying/curing;
ractors, for removing the oil from the plant materiahby the use of butane, ethar

ed petroleum gas (LPG), pentane or propane)(flammable solvents) and C3
(non-flammable solvent);

raction booths or pods, for enclosing/protecting plant oil extraction equipment; a

evaporators, and solvent recovery pumps.

5 from plants as instructed py the manufacturer.

bm the use of this .equipment.

ndard do€s.not apply to equipment involving the following risks of ignition:

bthermie reactions, including self-ignition of dusts.

1, Fire Code,
etroleum Gas

oil, such as

ol, n-hexane,
rbon Dioxide

nd

5t-processing equipment, for finalizing’the plant oil extraction process such as vacuum ovens,

is used for

uirements in this-standard do not cover the physiological or other attributes o¢r effects that

b) M

hnnir‘nlly gnnnrni‘nd ep:\rl(e (gnnnrgfnd in’rnni‘inn:\lly)

c) Fla

mes and hot gases (including hot particles).

1.6 This standard does not apply to mechanical means of extraction of plant oils that do not use solvents.

1.7 This standard does cover the connection to external solvent containers or external solvent sources to
the plant oil extraction equipment.

Note: Equipment is a general term including apparatus, fittings, devices, components, and the like used as a part of, or in connection

with, an installat

ion.

1.8 This standard does not cover the extraction or processing of cannabis oil in dwelling units or in

basements.
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2 Units of Measurement

2.1 Values stated without parentheses are the requirement. Values in parentheses are explanatory or
approximate information.

3 Undated References
3.1 Deleted

3A Referenced Publications

3A.1 The d¢curm ~ UNIEss otherwise stated
elsewhere in fthis Standard, such reference shall be considered to indicate the edition and/of revisions of
the documen{ available at the date on which the Committee approved this Standard.

UL Standards

UL 21 LP-Gag Hose

UL 25 Meterg for Flammable and Combustible Liquids and LP-Gas
UL 51 Power{Operated Pumps and Bypass Valves for Anhydrous Ammoehia, LP-Gas, and Prdpylene
UL 109 Tube Fittings for Flammable and Combustible Fluids, Refrigeration Service, and Marine Use
ANSI/CAN/UL/ULC 125 Flow Control Valves for Anhydrous Ammonia
UL 132 Safety Relief Valves for Anhydrous Ammonia

UL 252 Compressed Gas Regulators

UL 252A Conppressed Gas Regulator Accessories

UL 305 Panidq Hardware

UL 330A Hdgse and Hose Assemblies for UsecWith Dispensing Devices Dispensing Gasoline and
Gasoline/Ethanol Blends With Nominal Ethanol Concentrations Up To 85 Percent (EO — E85)
UL 404 Gauggs, Indicating Pressure, for Compressed Gas Service

UL 429 Electfically Operated Valves

UL 508 Industrial Control Equipment

UL 508A Indystrial Control Panels

UL 536 Flexihle Metallic Hose

UL 569 Pigtays and Flexible Hose-Connectors for LP-Gas

UL 674 Electtic Motors and Generators for Use in Hazardous (Classified) Locations

UL 698A Indystrial Contrel'Ranels Relating to Hazardous (Classified) Locations

UL 779 Electrically Conductive Floorings

UL 783 Electiic Flashlights and Lanterns for Use in Hazardous (Classified) Locations

UL 823 Electiic Heaters for Use in Hazardous (Classified) Locations

ANSI/CAN/ULMJDLC 842, Valves for Flammable Fluids

UL 842A Valves for Gasoline and Gasoline/Ethanol Blends with Nominal Ethanol Concentrations up to 85
Percent (EO— E85)

UL 844 Luminaries for Use in Hazardous (Classified) Locations

UL 873 Temperature-Indicating and -Regulating Equipment

UL 969 Marking and Labeling Systems

UL 1067 Electrically Conductive Equipment and Materials for Use in Flammable Anesthetizing Locations
UL 1203 Explosion-Proof and Dust-Ignition-Proof Electrical Equipment for Use in Hazardous (Classified)
Locations

UL 1477 Outline for Compressed Gas Shutoff Valves

UL 1836 Electric Motors and Generators for Use in Class I, Division 2, Class I, Zone 2, Class Il, Division 2
and Zone 22 Hazardous (Classified) Locations

UL 1861 Power Operated Chemical Pumps

UL 1963 Refrigerant Recovery/Recycling Equipment

UL 2011 Machinery

UL 2755 Modular Data Centers



https://ulnorm.com/api/?name=UL 1389 2021.pdf

DECEMBER 2, 2021 ANSI/CAN/UL/ULC 1389 13

UL 60079 series (all parts) Explosive Atmospheres, specifically including:

* UL 60079-0 Explosive Atmospheres — Part 0: Equipment — General Requirements

* UL 60079-7 Explosive Atmospheres — Part 7: Equipment Protection by Increased Safety "e"

» UL 60079-13 Explosive Atmospheres — Part 13: Equipment Protection by Pressurized Room "p
and Atrtificially Ventilated Room "v"

» UL 60079-29-2 Explosive Atmospheres — Part 29-2: Gas Detectors — Selection, Installation, Use
and Maintenance of Detectors for Flammable Gases and Oxygen

UL 60730-1 Automatic Electrical Controls — Part 1: General Requirements
UL 60730-2 (all parts) Automatic Electrical Controls for Household and Similar Use; Particular
Requirements

UL 121201 [Nomimcendive Efectrical Equipment for Use Im Class 1 ana 11, Divistorr 2 gnd Class i,

Divisions 1 and 2 Hazardous (Classified) Locations
ULC Standards

ULC/ORD-CR5 Meters for Flammable and Combustible Liquids and Propane
ULC/ORD-C|132 Safety Relief Valves for Anhydrous Ammonia and Propane
ULC/ORD-CR52 Gas Pressure Regulators

ULC/ORD-CH#04 Pressure Indicating Gauges for Compressed Gas Service

ULC-S132 Standard Method of Tests for Emergency Exit and Emergency Fire Exit Hardware
ULC-S524 Irfstallation of Fire Alarm Systems

ULC-S533 Epress Door Securing and Releasing Devices

ULC-S4400 Premises, Buildings and Equipment Utilized for.the Cultivation, Processing and [Production of
Cannabis
ULC/ORD-Cb36 Flexible Metallic Hose

Other Standards

ASTM D471 |Standard Test Method for Rubber Property-Effect of Liquids
ASME Boilenand Pressure Vessel Code (ASME/BPVC), Section VIII, Division 1, Rules for Cpnstruction of
Pressure Vesgsels

ASME B31.3 Process piping

ASME B36.10M Welded and.Seamless Wrought Steel Pipe

CGA S-1.1, FPressure Relief'Device Standards — Part 1 — Cylinders for Compressed Gases
CSA 8.1 Elastomeric Composite Hose and Hose Couplings for Conducting Propane and Natyral Gas
CSA 8.3 Theymoplasti¢tHose and Hose Couplings for Conducting Propane and Natural Gas
CSA B51 Boller, Rressure Vessel and Pressure Piping Code

CSA B149 Ngatural.Gas and Propane Installation Code

CSA C22.1 Ganadian Electrical Code, Part | (CE Code)

CSA C22.2 No. 14 Industrial Control Equipment

CSA C22.2 No. 30 Explosion-Proof Enclosures for Use in Class | Hazardous Locations
CSA-C22.2 No. 120 Refrigeration Equipment

CSA C22.2 No. 137 Electric Luminaires for Use in Hazardous Locations

CSA C22.2 No. 139 Electrically Operated Valves

CSA C22.2 No. 145 Electric Motors and Generators for Use in Hazardous (Classified) Locations

CSA C22.2 No. 157 Intrinsically Safe and Non-Incendive Equipment for Use in Hazardous Locations

CSA C22.2 No. 213 Nonincendive Electrical Equipment for Use in Class | and Il, Division 2 and Class Il
Divisions 1 and 2 Hazardous (Classified) Locations

CSA C22.2 No. 286 Industrial Control Panels and Assemblies

CSA C22.2 No. 60079 series (all parts) Explosive Atmospheres, specifically including:

* CSA C22.2 No. 60079-0 Explosive Atmospheres — Part 0: Equipment — General Requirements
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+ CSA C22.2 No. 60079-7 Explosive Atmospheres — Part 7: Equipment Protection by Increased
Safety "e"
* CSA C22.2 No. 60079-11 Explosive Atmospheres — Part 11: Equipment Protection by Intrinsic
Safety “i"
* CSA C22.2 No. 60079-13 Explosive atmospheres — Part 13: Equipment protection by pressurized

G 99

room “p

and artificially ventilated room “v”

International Fire Code (IFC)

International Mechanical Code (IMC)
NFPA 1 Fire Code

NFPA 10 Portable Fire Extinguishers
NFPA 13 Installation of Sprinkler Systems

NFPA 30 Flan
NFPA 33 Spr:
NFPA 55 Con
NFPA 58 Liqgt
NFPA 70 Nat
NFPA 72 Nat
NFPA 77 Stat
NFPA 91 Exh
NFPA 496 PU
NFPA 497 CI.
for Electrical
National Builg
National Fire
29 CFR 1926

Abbreviation
ANSI - Amer
ASME — Amé
ASTM — Ame
CFR - United
CGA - Comp
CSA-CSA(
NFPA — Natio

4 Glossary

41 ASTM I
Test Method f

nmable and Combustible Liquids Code

hy Application Using Flammable or Combustible Materials

npressed Gases and Cryogenic Fluids Code

efied Petroleum Gas Code

onal Electrical Code (NEC)

onal Fire Alarm and Signaling Code

ic Electricity

aust Systems for Air Conveying of Vapors, Gases, Mists, ahd Particulate Solids
rged and Pressurized Enclosures for Electrical Equipment

nstallations in Chemical Process Areas
ing Code of Canada (NBC)

Code of Canada (NFC)

153 Liquefied Petroleum Gas (LP-Gas)

s
can National Standards Institute

rican Society of Mechanical Engineers
rican Society for Testing and-Materials
States Code of Federal Regulations
ressed Gas Association

roup

nal Fire Protection Association

RM 903/IRM 903 — A high-swelling petroleum base oil described in ASTM D4
or Rubber Property-Effect of Liquids.

hssification of Flammable Liquids, Gases, or Vapors.and of Hazardous (Classifi¢d) Locations

71, Standard

4.2 AUTHORITY HAVING JURISDICTION — The governmental body responsible for the enforcement of
any part of this Standard or the official or agency designated by that body to exercise such a function.

4.3 CLOSED LOOP SYSTEM - A system in which the solvent is being used without evaporation or
exposure to the atmosphere.

4.4 HOSE ASSEMBLY — A segment of flexible, usually nonmetallic, tubing and having a threaded fitting
at each end for the purpose of connecting two components

4.5 LIQUEFIED PETROLEUM GAS (LP-GAS OR LPG) — Any material having a vapor pressure not
exceeding that allowed for commercial propane, as defined in Standard Specification for Liquefied
Petroleum (LP) Gases, ASTM D1835, that is composed predominantly of the following hydrocarbons,
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either by themselves (excluding propylene) or as mixtures: propane, propylene, butane (normal butane or
isobutane) and butylenes.

5 Components

5.1

Except as indicated in 5.2, a component of a product covered by this standard shall comply with the

requirements for that component. Section 6 includes Normative References that may be used in the
products covered by this Standard.

5.2 A component is not required to comply with a specific requirement that:

a) Invalves a feature or characteristic not required in the application of the component in the

prodyct covered by this standard, or

b) Is guperseded by a requirement in this standard.
5.3 A component shall be used in accordance with its rating established for‘the’ intended| conditions of
use.
5.4 Specifi¢ components are incomplete in construction features or restricted in | performance
capabilities. |Such components are intended for use only undef,limited conditions, su¢h as certain
temperatureg not exceeding specified limits, and shall be used only under those specific conditions.
6 Normatiye References

Section 6 revised and relocated as Section 3A

6A Scheduyle of Limitations on Components
6A.1 All canditions of acceptability associated with the components (sometimes referred to as the
schedule of |imitations) shall be addressed so as to determine compliance associated with the required
risks of fire,| electric shock, and injury to persons requirements, in addition to the risks| of explosion

requirements

PART | - PLANT OIL EXTRACTORS

CONSTRUC

7 General

if applicable.

TION

7.1

Plant oil extractors include the gas container, integral supports, and the necessary core components

that allow the system to function as intended and in accordance with the installation instructions. Plant oil
extractors fabricated of individual core components shall comply with the requirements of this standard.

7.2 All plant oil extractors shall utilize vessels designed and tested to meet or exceed ASME pressure
standards for the application and have a maximum pressure rating labeled. For LPG the minimum
pressure rating shall be 2.4 MPa (350 psig). These ratings apply as indicated to all parts of the system
unless otherwise noted in this standard.

Exception: Atmospheric tanks and containers storing flammable and combustible liquids that do not meet
or exceed ASME pressure standards shall meet the requirements of NFPA 30 Section 9.4, Acceptable
Containers, or Section 21.4.2.1, Design Standards for Atmospheric Tanks, as applicable.
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7.3 The plant oil extractor capacity shall be in accordance with NFPA 30, NFPA 55, NFPA 58 and 29
CFR 1926.153.

7.4 Extractors shall not involve any of the following risks of ignition:

a) Exothermic reactions, including self-ignition of dusts.

b) Mechanically generated sparks (generated intentionally).

c) Flames and hot gases (including hot particles).

7.5 Plant oil extraction equipment using flammable solvents that has its own potential source of release,

either under
addressing th
NFPA 497.

7.6 Control
conjunction w

a) For|

b) For
8 Pressure

8.1 Pressur,

normal or_apbnormal_conditions, shall be provided With area classification _d
e potential source of release. This classification documentation shall be in-ace

panels which form a portion of machines intended for General Usegtshall, eithg
ith the machinery, comply with the following requirements as applicable:

CE Code-based installations: CSA-C22.2 No. 14 or CSA-C22.2 No. 286.

NEC-based installations: UL 508A.
Vessels

b vessels over 6 in (152 mm) inside diameter with a design pressure greater

(103 kPa) shall be constructed, tested, inspected and, marked to indicate compliance with the

applicable:
a) For|

b) For

8.2 Pressur
performance

8.3 Pressur
considered a

8.4 The ma
Pressure Ves|

CE Code-based installations: C$A B51; and

NEC-based installations: ASME/BPVC, Section VIII, Division 1, Division 2, or Di

requirements of this'standard.

b vessels bearing the ASME Code "U", "U2", "U3" or "UM" symbol complying
ceptabledyithout tests.

nufacturer shall submit evidence of compliance of these vessels with ASM
se| Code, Section VIII.

cumentation
ordance with

r alone or in

than 15 psig
following, as

vision 3.

b vessels shall alsobe .designed for a working pressure in compliance with the applicable

with 8.1 are

F Boiler and

8.5 Valves employed on ASME marked pressure vessels that receive solvent during the recovery
operation shall comply with the Standard for Cylinder Valves, UL 1769.

8.6 The minimum design pressure of LPG pressure vessels shall be in accordance with NFPA 58.

8.7 Atmospheric tanks and containers storing solvents that do not meet or exceed ASME pressure
standards shall meet the requirements of NFPA 30 Section 9.4, Acceptable Containers, or Section
21.4.2.1, Design Standards for Atmospheric Tanks, as applicable. Atmospheric tanks and containers are

not considere

d as pressure vessels in Section 26.

8.8 Pressure vessels 6 in (152 mm) and less inside diameter are not required to be designed, tested,
and stamped in accordance with CSA B51 and the ASME Unfired Pressure Vessel Code and are

subjected to t

he hydrostatic strength test Section 26.
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9 DOT Storage Cylinders

9.1

Removable storage cylinders, which are not ASME marked pressure vessels, that receive the

solvent during the recovery operation shall comply with all of the following:

10 Piping,[Hose, Tubing and Fittings

10.1

be suitable f@r the solvent or cooling fluid. Suitability shall consider the following:

a) The storage cylinder shall comply with DOT specifications, 49CFR, and have a service pressure
rating of at least 260 psig (1.79 MPa), but not less than 80 percent of the setting of the pressure
limiting device.

b) The cylinder valve shall comply with the Standard for Cylinder Valves, UL 1769.

c) The pressure relief device shall comply with the Pressure Relief Device Standards — Part 1 —
Cylingers ,

Omp C—Oa o1 O—Oa OoCratio arrgard

d) The storage cylinder shall be marked to indicate the first retest date, which shall‘bg 5 years from
date |of manufacture. Also the marking shall indicate that retest must be performed every
subsgquent 5 years. The marking shall be in letters at least 1/4 in (6.4cmm) high | The storage
cylinder shall also be marked with its service pressure.

e) Elgstomeric materials employed on cylinder valves and relief devices that contact solvents shall
comply with the tests specified in Tests for Synthetic Rubber Parts, Section 34.

f) The storage cylinder shall withstand, without rupture,sa\pressure of four times the maximum
adjusiable setting of the pressure limiting devices.

Piping, tubing and fittings shall be designed fonat least 1.5 times of the operating pressure and shall

a) Material compatibility with the fluids:

b) Operating pressure.

c) Solvent fluid-containingwparts other than a seal ring or gasket shall have a melting [point (solidus
tempeérature) of not lessthan 510°C (950°F).

d) The use of dissimilar metals in interconnecting piping, tubing, fittings and othef components
shall pe avoided. Care should be taken to prevent contact between dissimilar metals to prevent
electrplytic corrosion. Metal fittings should be compatible with metal tubing materialg. If the use of
mateflials from different galvanic groups are used, standard commercial corrosion mitigation
methgds shall be used.

e) Shall be secured and protected against damage.

f) Shall be run as directly as possible within the system, using the least amount of fittings as would
be practical.

g) When in contact with the earth, a support member, or other corrosion causing substance it shall
be protected against corrosion or shall be of corrosion resistant material.

h) ASME B31.3.

10.2 LP-Gas hose shall comply with the requirements in the following standards, as applicable:

a) For CE Code-based installations: CSA 8.1, CSA 8.3, or ULC/ORD C536; and

b) For NEC-based installations: UL 21, UL 536 or UL 569.
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10.3 Ethanol, hexane and ethanol/hexane blends hose shall comply with the requirements in UL 330A.

10.4 Butane hose shall not exceed 6,894 Kpa (1,000 psig) and comply with Section 32.

10.5 Carbon dioxide hose shall comply with Section 32.

11 Gauges

11.1
requirements

a) For,

b) For

11.2 Gauge
standards, as

a) For|
b) For
11.3 Pressu
System.
12 Power-(
12.1 LPG F

following stan
a) For|

b) For

12.2 Pumpqg

1861 or UL 1963.

12.3 A pum
pressure sha

in the following standards, as applicable:

Pressure Gauges for 6.9 MPa (1,000 psig) up to 34.5 MPa (5,000 psig) shall comply with the

CE Code-based-installations-ULC/ORD. r‘AnA; and

NEC-based installations: UL 404.

5 for pressure under 6.9 MPa (1,000 psig) shall comply with the requirements in
applicable:

CE Code-based installations: ULC/ORD-C252; and

NEC-based installations: UL 252A.

re gauges above 34.5 Mpa (5,000 psig) shall withstand the Hydrostatic Str

pperated Pumps and Bypass Valves

dards, as applicable:
CE Code-based installations:;;ULC/ORD-C125; and

NEC-based installations:-UL 51.

and compressors, other than for LPG service, shall comply with the requirg

b that canyhave a blocked outlet under normal operating conditions and can cau
| be provided with a means to prevent damage to the system.

the following

bngth Test —

umps and bypass valves that transfer liquid shall comply with the requirements in the

ments in UL

se increased

124 A pum

H 1Y I [l Atk [ ] ball k. £l H ! 1
Wil a Uy'JGOO varve aru unrc Uy'JGOO varmve orair 1iave a 11uUvv uapclully cyudi

to or greater

than the pump in the system, when operated at the differential pressures involved. Bypass valves shall
discharge into the pump inlet or back into the container.

12.5 A pump shall be rated for a maximum outlet pressure that is compatible to the overall system rating.
Bypass valves shall have a service pressure rating of 110% of this rating.

13 Meters

13.1
requirements

a) For

b) For

in the following standards, as applicable:
CE Code-based installations: ULC/ORD-C25; and

NEC-based installations: UL 25.

Meters in hazardous locations or being used with flammable solvents shall comply with the
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13.2 Meters shall be rated for a minimum service pressure equal to or greater than the pressure relief
valve protecting them.

13.3 Meters shall be installed so that piping connections and the meter housing are not subject to strain
from connected piping runs. Flexible connectors are a means to comply with this requirement.

13.4 Meters for extraction solvents in a vapor state or a liquid not addressed by UL 25 shall comply with
the Hydrostatic Strength Test — Piping and Operating Parts, Section 27 and material requirements within

this standard. If the meter incorporates a dynamic seal the endurance testing in UL 25 is applicable.

14 Valves

141 Gene

14.1.1
relieved.

Equ

14.1.2 The
system protel
the parts or g

14.1.3 Pres
pressure of t

14.1.4 Allp
vessel or pa
solvent level
cannot readi

14.1.5 A handle, knob, or other operating means provided for manual manipulation that

solvent to atr
operating mg
adjusted only
foregoing reg
provided wit
protected frg
marked “Do

14.2 Safety

al

e shall be no stop valve between the pressure-relief means.and the parts or
cted. A device other than a stop valve may be located between the pressure-reli
ections being protected provided it allows the relief of these parts or sections as

sure-relief valves shall be set to start to function/at a pressure not to exceq
ne parts of the system protected.

ressure-relief devices shall be connected\asclose as practicable, or directly, to
ts of the system protected. Pressure relief devices shall be connected above

installed so that they are accessiblg, for inspection and repair, and arranged
y be rendered inoperative.

hosphere shall be protected from unintentional manipulation. The hazard and pg
ans shall be marked, if necessary, as a guide for proper operation. Controls
at the time of installation, during servicing, or seasonally, shall be judged with
uirement. A handle, knob, or other operating means provided for manual manip
N a locking mechanism or within an enclosure that is only tool accessible
m unintentional manipulation. The handle, knob, or other operating means
Not Open; Under Pressure” or equivalent.

 relief valves

pment shall be constructed so that pressure due to fire, or other abnermal condlitions, will be

section of the
ef means and
intended.

d the design

the pressure
the liquid the
so that they

could release
sition of such
hat are to be
respect to the
ulation that is
s considered
shall also be

14.2.1

Pressure vessels shall be provided with one or more safety relief devices with sufficient flow

capacity and relief pressure to safeguard against excessive pressure. The system shall be provided with
additional safety relief devices as needed to reduce the risk of rupture of any part of the system. The

devices shall

comply with the requirements in the following standards, as applicable:

a) For CE Code-based hazardous location installations: ULC/ORD-C132,

b) For NEC-based hazardous location installations: UL 132;

c¢) In accordance with UL 1963, comply with the requirements of the ASME Boiler and Pressure
Vessel Code, Section VIII. Valves of 1/2 in (12.7 mm) iron pipe size and larger shall bear the
authorized code "UV" symbol together with the set pressure and capacity. Valves of less than 1/2 in
(12.7 mm) iron pipe size shall be similarly marked, except that where the size does not permit a
nameplate, the code symbol may be omitted and the set pressure and capacity may be stamped
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on the valve or on a metal plate attached to it. Manufacturers of valves that do not bear the code
symbol shall provide evidence of certification of the valve and its pressure and capacity rating by
appropriate code authorities; or

d) A pressure relief device shall comply with the Pressure Relief Device Standards — Part 1 —
Cylinders for Compressed Gases, Compressed Gas Association Standard S-1.1.

14.2.2 For non-hazardous location installations: ASME Boiler and Pressure Vessel Code (ASME/BPVC)
Section VIII. The relief device shall be stamped "ASME" and can be clearly shown by ASME calculations
to have the flow capacity and relief pressure sufficient for the application.

14.2.3 If extraction solvent can be trapped between shutoff valves, a hydrostatic relief valve shall be
provided to r¢lieve pressures that may result from thermal expansion. The valve shall be.rgted between
2.8 MPa (400 psig) and 3.5 MPa (500 psig) per 14.4.1.

14.3 Excesp flow/backflow/check valves

1431 LPG
liquid withdra
applicable:

and actuated
tandards, as

excess flow valves and backflow valves, with or without a check valve function,
wal excess flow valves shall comply with the requirements in“the following s

a) For|CE Code-based installations: ANSI/CAN/UL/ULC 125;yand

b) For[NEC-based installations: ANSI/CAN/UL/ULC 125;

14.3.2 Any
than the rated

ine containing an excess flow or excess flow check valve shall have a flow cap
flow of the excess flow valve.

acity greater

1433 Ane
attached to pi

xcess flow check valve is required*to be installed at the point where the trapsfer hose is
ping.

14.3.3A An
piping, hose ¢

excess flow check valve jis required to be installed when a clamp connects
r tubing to other piping, hose or tubing.

pressurized

Exception: If [the clamp requires’ a tool to disconnect, an excess flow check valve is not required if the

clamp conne(

14.3.4 For 4
as such that g

tion point is marked “Do Not Unclamp, Under Pressure” or the equivalent.

xcess. flow or excess flow check valves installed outside the container, installa

tion shall be
d the valve.

train downstream of the valve will not cause breakage between the container an

14.3.5 Valves installed between the container and shut-off valves shall be internal valves or shall be
located immediately outside the container.

14.4 Hydrostatic relief valves

14.4.1 Hydrostatic relief valves are required in each location where liquid LP-Gas or liquid CO, can be
trapped between shutoff valves including transfer hose. For LP-Gas the valve shall be rated between 2.8
MPa (400 psig) and 3.5 MPa (500 psig) and shall be installed in fixed piping only. The valve shall relieve
pressure to the atmosphere or back to the container.

14.4.2 The LP-Gas hydrostatic relief valve shall comply with the requirements in the following standards,
as applicable:

a) For CE Code-based installations: ULC/ORD-C132; and
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b) For NEC-based installations: UL 132.

The CO, hydrostatic relief valve shall be stamped "ASME" and have a relief pressure sufficient for the

application.

14.4.3 With reference to venting to atmosphere in 14.4.1, the venting shall be directed outside the

building.

14.5 Positive shutoff valves

14.5.1  An LPG manually operated positive shutoff valve shall be provided with an attached hand wheel,
Iever, handl T Of thettke—Fhe—valve-shatthavea—service pressure |at;||9 of 24 MPa (350 P Ig) and shall
comply with the requirements in the following standards, as applicable:

a) For CE Code-based installations: ANSI/CAN/UL/ULC 125; and

b) For NEC-based installations: ANSI/CAN/UL/ULC 125.
14.5.2 Conppressed gas shutoff valves shall be provided with an attached ‘hand wheel, leVer, handle, or
the like. The palve shall comply with the requirements in UL 1477.
14.5.3 Ethgnol, hexane and ethanol/hexane blends shutoff valves shall be provided with an attached
hand wheel, [ever, handle, or the like. The valve shall comply:with the requirements in UL 842A. Stainless
steel positive shutoff valves with polytetrafluoroethylene¢seals shall comply with the requirements in
ANSI/CAN/UL/ULC 125, ANSI/CAN/UL/ULC 842 or UL 842A.
14.5.4 A manually operated positive shutoff valve-shall be connected directly into the servide outlet in the
vessel, or difectly into a fitting which in turn is_mounted on the vessel when it is provided fin an unused
opening. Thg valve shall be readily accessible-for operation.
14.5.5 Positive shutoff valves shall not.be installed between pressure relief valves and thg container, or
at the outlet ¢f pressure relief valves.
14.5.6 A quick acting, manyally operated positive shutoff valve shall be provided at thg end of each
transfer hosqg. The valve shall be provided with an adapter to mate with the intended containgr to which the
solvent is to be transferred.
14.6 Presspre-limiting device
1461 Ap pbmpressor or
pump shall:

a) Be installed on all equipment with a system containing more than 22 pounds-mass (10 kg) of
solvent;

b) Be

able to withstand not less than 100,000 cycles of operation under load; and

c) Comply with the refrigeration pressure-limiting controls requirements in UL 60730-1 as well as
the applicable UL 60730-2 particular requirements..

14.6.2 The adjustable cutout pressure setting of a pressure-limiting device shall not exceed one-third the
ultimate strength of high-side solvent parts, provided this setting does not exceed ninety percent of the
setting of the pressure-relief device.
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Exception: Storage container assemblies intended to receive solvent during the recovery operation that
comply with Section (DOT Storage Cylinders) are considered to comply with this requirement.

14.6.3 There shall be no stop valves between the pressure-limiting device and the pressure imposing
element of the hermetic compressor.

15 Regulators

15.1 Regulators shall comply with the requirements in the following standards, as applicable:

a) For CE Code-based installations: ULC/ORD-C252; and

b) For[NEC-based installations: UL 252.
16 Tube Fittings
16.1 Tube Rittings shall comply with the requirements in UL 109 as applicable.
17 Wiring

17.1 Externgl factory-installed wiring that interconnects hazardous‘locations electrical parts jof the overall
extractor shall comply with 19.2 or 19.3, as applicable. External-factory-installed wiring that interconnects
electrical parfs of the overall extractor in ordinary locations shall comply with the CE Code or NEC, as
applicable.

18 Grounding and Bonding

18.1 Groundling and bonding between external parts of the extractor shall be in accordgnce with the
applicable requirements in NFPA 79.

18A Support and Securement of Live Parts

18A.1 Provisions shall be made for securely mounting components to a supporting sufface. A bolt,
screw, or other fastener used. to secure a part of a component shall not also be used tp secure the
component of another component to the supporting surface.

18A.2 A livg screwhead or nut on the underside of an insulating base shall be prohibited from loosening
by means of @ starerlock washer and shall be insulated from the mounting surface by an insulating barrier
that complieslwith Section 18C, Insulating Barriers, or by through air and over surface spacings specified
in Section 18B,Spacings

18A.3 An uninsulated live part, including a terminal, or a component with uninsulated live parts shall be
secured to its supporting surface by a method other than friction so that it is prohibited from turning or
shifting in position. Turning or shifting of a live part is able to be prohibited by the use of:

a) Two or more screws or rivets securing the component or part to the mounting surface;

b) Non-circular shoulders or mortises that abuts an adjacent part or mechanical stop member such
as a mounting rail;

¢) Non-circular shoulders or mortises that fit through an opening of the same shape cut into the
mounting surface for a panel-mounted component or part;

d) A dowel, pin, lug, or offset that mates with a hole, recess or offset in the mounting surface; or
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e) A connecting strap or clip fitted into an adjacent part.

18A.4 For a live part or a component with uninsulated live parts that are secured by means other than as

in 18A.3, the

part or component shall comply with the following:

a) The mounting screw or nut, when provided, is loosened (one component or part at a time) to

allow

movement;

b) Is subjected to typical operation of the device, such as switch operation, replacing a lamp or fuse
replacement operation, or rotated to the extent limited by the mounting screw or other means; and

c) As a result of (a) and (b) the spacmgs between the uninsulated live parts shall not be reduced

belowt

cause
18B Spaci
18B.1 The

requirements

4

q

18B.2 As
distances m3

LI 1< IG\.{UIICIIIUIILO III UU\JLIUII IUU upauulyo allu lI Ic IIILGIIIGI VVIIIIIH OI |a|| IIUl U
strain to be transmitted to the terminals due to operation or rotation.
ngs

electrical spacings in machinery for line-voltage parts shall “"eomply with

in the Standard for Industrial Control Panels, UL 508A.

A

[«

n alternative to the spacing requirements specified,in~-18B.1, clearances
y be evaluated in accordance with the requirements-for Clearance and Creepa

in the Standard for Industrial Control Equipment, UL 508, together with the requirements in

for Insulation

18C
18C.1 Insu
Standard for
18D
18D.1 Insu
Standard for

Coordination Including Clearance and Creepage Distances for Electrical Equipr

Insulating Barriers

ating barriers in machinery shall cémply with the insulating barriers requirg
Industrial Control Panels, UL 508A:

Insulating Materials

Industrial Control Ranels, UL 508A.

18E Accessibility of Uninsulated Live Parts, Film-Coated Wire, and Moving Parts

18E.1 To r
uninsulated
enclosure sh

pduce «the' risk of unintentional contact that may involve a risk of electric s
ive. part or film-coated wire or injury to persons from a moving part, an 9
all. comply with either (a) or (b):

damaged, or

the spacings

nd creepage
pe Distances,
the Standard
nent, UL 840.

ments in the

ating materials in machinery shall comply with the insulating materials requirgments in the

nock from an
pening in an

a) For an opening that has a minor dimension (see 18E.5) less than 1 inch (25.4 mm), such a part
or wire shall not be contacted by the probe illustrated in Figure 18E.1.

b) For an opening that has a minor dimension of 1 inch or more, such a part or wire shall be spaced
from the opening as specified in Table 18E.1.

Exception: A motor other than one used in either a hand-held product or a hand-supported portion of a
product need not comply with these requirements when it complies with the requirements in 18E.2.


https://ulnorm.com/api/?name=UL 1389 2021.pdf

24 ANSI/CAN/UL/ULC 1389 DECEMBER 2, 2021

Figure 18E.1
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Minimum distance from an opening to a paﬁ?&igg‘g‘; involve a risk of electric shock or injury to
persons
Minor dimension of opening?® Minimum distance from opening to part

inches® (mm)® inches® (mm)®

3/4° (19.1) 4-1/2 (114.0)

1° (25.4) 6-1/2 (165.0)

1-1/4 (31.8) 7-1/2 (190.0)

1-1/2 (38.1) 12-1/2 (318.0)

1-2/8 (47.8) 15.4/2 (394.0)

211/8 (54.0) 17-1/2 (444.0)

o] d 30 (76R2.0)

@ See 18E.5.

® Between 3/4 pnd 2-1/8 inches (19.1 and 54 mm), interpolation is to be used to determine a valuetbetween the vallies specified in

the table.
¢ Any dimensid
4 More than 2-

n less than 1 inch (25.4 mm) applies to a motor only.
/8 inches, but not more than 6 inches (152.0 mm).

18E.2 With
specified in t

a) An
when

b) An
space

respect to a part or wire as mentioned in 18E.1,5in an integral enclosure
ne Exception to 18E.1:

opening that has a minor dimension (see 18E:5) less than 3/4 inch (19.1 mm)

1) A moving part cannot be contacted by the probe illustrated in Figure 18E.2;
2) Film-coated wire cannot be contacted by the probe illustrated in Figure 18E,

3) In a directly accessible'motor (see 18E.6), an uninsulated live part cannot
by the probe illustrated.in Figure 18E.4; or

4) In an indirectlys accessible motor (see 18E.6), an uninsulated live p3
contacted by the-probe illustrated in Figure 18E.2.

opening that has a minor dimension of 3/4 inch or more may be used if a
d from the\opening as specified in Table 18E.1.

f a motor as

may be used

%

be contacted

rt cannot be

art or wire is



https://ulnorm.com/api/?name=UL 1389 2021.pdf

26

ANSI/CAN/UL/ULC 1389

Figure 18E.2

Probe for moving parts and uninsulated live parts
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Probe for film-coated wire
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Figure 18E.4
Articulate probe
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18E.3 The probes mentioned in 18E.1 and 18E.2 and illustrated in Figure 18E.1 — Figure 18E.4 shall be
applied to any depth that the opening will permit; and shall be rotated or angled before, during, and after
insertion through the opening to any position that is necessary to examine the enclosure. The probes
illustrated in Figure 18E.1 and Figure 18E.4 shall be applied in any possible configuration; and, if
necessary, the configuration shall be changed after insertion through the opening.

18E.4 The probes mentioned in 18E.3 and 18E.5 shall be used as measuring instruments to judge the
accessibility provided by an opening, and not as instruments to judge the strength of a material; they shall
be applied with the minimum force necessary to determine accessibility.

18E.5 With reference to the requirements in 18E.1 and 18E.2, the minor dimension of an opening is the
diameter of the largest cylindrical probe having a hemispherical tip that can be inserted through the

opening.

18E.6 With feference to the requirements in 18E.2, an indirectly accessible motor js:

a) Acdessible only by opening or removing a part of the outer enclosure,fsuch as a gyard or panel,
that can be opened or removed without using a tool or

b) Log¢ated at such a height or is otherwise guarded or enclosed so that it is uplikely to be
contagted.

c) A directly accessible motor is that which can be contacted’without opening or remoying any part,
or is that which is located so as to be accessible to contact.

18E.7 During the examination of a product to determine€ whether it complies with the requirements in
18E.1 or 18E|2, a part of the enclosure that may be opened or removed by the user without using a tool (to
attach an acgessory, to make an operating adjustment, or for other reasons) or a part that|is opened to
collect coins is to be opened or removed.

18E.8 With feference to the requirements:in 18E.1 and 18E.2, insulated brush caps are n¢t required to
be additionally enclosed.

18F Guard

18F.1 A gudrd shall be provided over a part that is in motion during servicing and that presgnts a risk of
injury, such ap pinchingysshagging, cutting, or the like, to maintenance or service personnel when a cover,
door, panel, gr other closure is opened or removed during servicing.

18G Protedtion‘Against Risk of Fire, Electric Shock, or Injury to Persons

18G.1 If the normal operation involves a risk of fire, electric shock, or injury to persons, means shall be
provided to reduce such a risk.

18G.2 Whether a guard, a safety release, a pressure relief valve, an interlock, or the like is required and
whether such a device is adequate shall be determined from an investigation of the complete appliance, its
operating characteristics, and the likelihood of a risk of fire, electric shock, or injury to persons resulting
from a cause other than gross negligence. The investigation shall include consideration of the results of
breakdown or malfunction of any one component, but not more than one component at a time, unless one
breakdown contributes to another malfunction. When the investigation shows the breakdown or
malfunction of a particular component is capable of resulting in a risk of injury to persons, a risk
assessment shall be performed and the guard, safety release, pressure relief valve, interlock, or the like
shall be modified to adequately mitigate the risk per the risk assessment.
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18G.3 Arrisk of injury to persons is considered to exist if one or more of the conditions in (a) — (d) applies:

a) A power-operated moving part such as a gear and linkage is accessible during intended
operation and can cause a cut or laceration;

b) A sharp edge, burr, or projection is present that can cause injury during intended use or
maintenance;

c) The stability of an appliance is such that it can cause injury to persons (see the Tip Stability Test,
Section 33); and

d) The risk that a part of the body could be endangered or that clothing could be entangled by the

movin

g part, resulting in a risk of injury to persons

18G.4 With
linkages is tg

18G.5
door, means
reduced with

18G.6 If co
possible with
deenergize t

18G.7 Am
injury to pers

a) Lo
b) Ca
18H Sharp|
18H.1 An ¢

smooth and
servicing of t

Exception: T

working func

If a noving part involving a risk of injury to persons is accessible threugh a mainte

reference to 18G.3, the accessibility of power-operated moving parts such
be investigated using the applicable accessibility requirements in Section A8E.

shall be provided so that when the door or panel is opened, the movement
n 5 seconds to a speed that will not involve a risk of injury to‘persons.

mplete guarding of a moving part involving a risk of.ihjury to the maintenance
out defeating the intended function of the applianee, a switch or other con
ne part shall be provided at a readily accessible location on the appliance.

hnually-operated control for moving parts l@cated in a maintenance area that
pns shall be:

cated or guarded that it is unlikely to\be’switched on unintentionally and

pable of being switched off by a single, straight-line motion.
Edges

dge, a projection;na“corner, an opening, a frame, a guard, a handle, or the
ne appliance.

his requirement does not apply to a part or portion of a part that is sharp in orde
fion.

Bs gears and

hance access
of the part is

person is not
trol device to

may result in

like shall be

not be sufficiently” sharp to constitute a risk of injury to persons during int¢nded use or

\ to perform a

19 Specific Risk of Ignition Requirements for Hazardous Locations Rated Equipment

19.1

19.1.1

General

surface temperature in accordance with 30.7.

Electrical and non-electrical parts that comprise the overall extractor shall have a maximum

19.1.2 External non-metallic parts that can be subjected to electrostatic charging due to their movement,
or due to the movement of the flammable solvent across them, shall comply with the requirements for the
accumulation of static electricity in the following standards, as applicable:

a) For CE Code-based installations: CSA C22.2 No. 60079-0 or UL 1203; and

b) For NEC-based installations: UL 1203, UL 60079-0, UL 779 or UL 1067.
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19.1.3 In addition to the requirements of this standard, electrical parts that comprise the overall extractor
shall comply with the applicable Division and Zone system hazardous locations standards in accordance
with the CE Code and NEC, based on the intended installation. The following are some examples of
Division and Zone system hazardous locations standards for the electrical parts of the overall extractor:

a) Electric Heaters:

1) For CE Code-based Division installations: CSA C22.2 No. 30 or CSA C22.2

2) For NEC-based Division installations: UL 823.

b) Lighting:

No. 213; and

c) Mot

d) Mot

1) For CE Code-based Division installations: CSA C22.2 No. 137; and
2) For NEC-based Division installations: UL 844.
ors:
1) For CE Code-based Division installations: CSA C22.2 No. 445; and
2) For NEC-based Division installations: UL 674.
ors (Division 2 only):
1) For CE Code-based Division installations: CSA C22.2 No. 213; and

2) For NEC-based Division installations: UL1836.

e) Inddistrial Control Panels:

f) Indu

2) For NEC-based Divisioncnstallations: NFPA 496 or UL 1203.
strial Control Panels (Division 2 only):
1) For CE Code+based Division installations: CSA C22.2 No. 213; and

2) For NEC-based Division installations: UL 121201.

g) Induistrial Control Panels (Relating to hazardous locations):

1)\Fer CE Code-based Division installations: CSA C22.2 No. 157 or CSA C22.

11+and Rﬁﬂ7Q-ﬂ; and

1) For CE Code-based Division installations: NFPA 496 or CSA C22.2 No. 30; and

P No. 60079-

2) For NEC-based Division installations: UL 698A.

h) Electrically Operated Valves:

1) For CE Code-based Division installations: CSA C22.2 No. 30; and

2) For NEC-based Division installations: UL 1203.

i) Electrically Operated Valves (Division 2 only):

1) For CE Code-based Division installations: CSA C22.2 No. 213; and

2) For NEC-based Division installations: UL 121201.
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j) Flashlights — UL 783.
k) Zone System Equipment:
1) For CE Code-based EPL Gb and Gc installations: CSA C22.2 No. 60079 series (all

parts); and

2) For NEC-based Zone installations: UL 60079 series (all parts).

19.2 EPL Gbor Class |, Zone 1 or Class I, Division 1

19.2.1 Extractors for use in EPL Gb or Class |, Zone 1 or Class I, Division 1 locations, in addition to

complying wi
of the overall

a)Fo
b) Fo
c) Fo

d) Fo
19.3 EPLG

19.3.1 Extr
extractor con

i the Tequirements of 19.1, externat factory-instalied wiring that Interconnects
extractor shall comply with the following requirements, as applicable:

CE Code-based EPL Gb installations: Rule 18 of the CE Code.
CE Code-based Class I, Division 1 installations: Rule J18 of the CE)Code.
NEC-based Class |, Zone 1 installations: Section 505 of the NEC.

NEC-based Class I, Division 1 installations: Section 501 of the NEC.
cor Class |, Zone 2 or Class |, Division 2

bctors for use in EPL Ge or Class |, Zone 2 er Class I, Division 2 locations, in &
nplying with the requirements of 19.1, shallicomply with the following requiremen

a) Flammable solvent shall not be released during the extraction process, exce

disco
solve

b) Ea
to min

c) Tes
that ¢

nnection or opening of vessels that-contain the solvents or the plant material e
nts;

Ch vessel that meets all of'the' following criteria shall be provided with check valy
imize solvent vapor release during vessel disconnection:

1) The vessel contains flammable solvents, or contains plant material exposed
solvents; and

2) The vessel is intended to be disconnected.

ting regarding the release of solvent vapor during vessel disconnection or open
ontain the solvents or the plant material exposed to the solvents shall be

accor

lectrical parts

ddition to the
ts:

pt during the

Xxposed to the

es positioned

to flammable

ng of vessels
performed in

ance with Sections 37 and QR;

d) Markings shall be included on the overall extractor in accordance with Section 46, as applicable;

and

e) Installation manual information shall be included with the overall extractor in accordance with
Section 47, as applicable.

19.3.2 External factory-installed wiring that interconnects electrical parts of the overall extractor shall
comply with the following requirements, as applicable:

a) For CE Code-based EPL Gc installations: CSA C22.2 No. 60079-7 for factory wired connections
between enclosures, or Rule 18 of the CE Code.

b) For CE Code-based Class |, Division 2 installations: CSA C22.2 No. 213 for connections on
exterior of enclosure, or Rule J18 of the CE Code.
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c) For NEC-based Class |, Zone 2 installations: UL 60079-7 for factory wired connections between
enclosures, or Section 505 of the NEC.

d) For NEC-based Class |, Division 2 installations: UL 121201 for connections on exterior of
enclosure, or Section 501 of the NEC.

20 Materials

20.1 Materials in contact with the solvents anticipated by these requirements, shall be resistant to the

action of the solvents if degradation of the material will result in leakage of the solvent or if it will impair the
function of the device.

20.2 A synt
minus 40°F (1

20.3 Allelag
a) 34.]
b) 34.1
20.3A A syn

to minus 40°H

20.4 Seals
ethylene prg
polycaproami

20.5 The ex
will lead to le
protected aga
all springs an

Exception: TH

a) Be
proteg

b) Sm
not cu

netic rubber part shall not show any signs of cracking or other damage following
hinus 40°C). See the Low Temperature Test, Section 35.

tomeric materials shall be subjected to:

.2, Volume change test;

B, Weight loss test.

thetic rubber part shall not show any signs of cracking“or other damage follow|
(minus 40°C). See the Low Temperature Test, Section 35.

made from Acetal polymers, chlorotrifluorethylene polymers, tetrafluorethyleng
pylene polymers and polyamides of.{Composition polyhexamethylene a
de polymers (nylon 6, 6/6 or 6/16) shall:dnly be subjected to the Accelerated Agi

akage of the fluid or if it will impair the function of the device. Iron and steel
inst corrosion by enameling; galvanizing, plating, or other equivalent means. T
i other parts required for proper mechanical operation.

is requirement does:not apply to:

brings, thermal-elements, sliding surfaces of a hinge, shaft, or similar part,
tion is impracticable;

all partsof iron or steel, such as washers, screws, bolts, or similar parts, when
rreht carrying or relied upon to support or maintain the relative position of un

exposure to

ng exposure

p, fluorinated
dipamide or
ng Test.

posed surfaces of metallic parts-shall be resistant to atmospheric corrosion if this corrosion

arts shall be
his applies to

where such

the parts are
nsulated live

parts ercomponents; and

¢) Parts made of stainless steel.

20.6 A part in contact with the solvent to be handled shall be resistant to the action of the solvent being
used. In addition, metallic materials, used internally in fluid confining parts, that are required to operate in
some manner to address safety (e.g. plunger on a valve) shall be resistant to corrosion caused by these
solvents. This requirement also applies to all tubing, piping, or other interconnection means between
components of the equipment.

20.7 Table 20.1 shows the galvanic series for metallic materials exposed to a conductive solution of sea
water. The most active material in a given combination will experience increased levels of corrosion, while
the most passive material in the combination will experience reduced levels of corrosion. The greater the
separation of the materials are in the galvanic series of Table 20.1, the more pronounced the effects would
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be. Table 20.1 serves as a guide in selecting the appropriate test conditions based on manufacturer
specified material combinations.

Table 20.1
Galvanic series of metal materials
Most passive Platinum
Gold
Graphite
Silver
Stainless Steel Type 316 (Passive)

Stainless Steel Type 304 (Passive)

Titanium

13% Chromium Stainless Steel (Passive)

76 Ni— 16 Cr—7 Fe Alloy (Passive)

Nickel (Passive)

Silver Solder

M-Bronze

G-Bronze
70:30 Cupro Nickel

Silicon Bronze

Copper
Red Brass
Aluminum Brass

Admiralty Brass

Yellow Brass

60 Ni— 30 Mo — 6 Fe'=1 Mn

76 Ni— 16 Cr—Fe.Alloy (Active)
Nickel (Active)

Manganese Bronze

Tin

Stainless Steel Type 316 (Active)
Stainless Steel Type 304 (Active)

13% Chromium Stainless Steel (Active)

Cast Iron

vvrougritiron
Mild Steel
Aluminum 2024
Cadmium
Alclad
Aluminum 6053
Aluminum 1100

Galvanized Steel

Zinc

Magnesium Alloys

Most active Magnesium

Note — Reprinted with permission from NACE. Based on table titled "Galvanic Series of Metals Exposed to Seawater" from NACE
Corrosion Engineer's Reference Book, Third Edition ©NACE International 2002.
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21 Cooling Systems
211 Aqueous systems

2111 These requirements cover cooling systems other than convection or forced air. These
requirements do not cover refrigeration system intended to directly cool the solvents but may include one
side of heat exchangers that contact the refrigerants for this purpose.

21.1.2 The cooling medium used in a cooling system shall be water, glycol, a mixture of water and glycol,
oil, or other water based cooling medium investigated for the purpose. The temperature of the cooling
medium shall not exceed 70 °C during normal operation.

21.1.3 All tubing, tanks, and other cooling system components integral to or included with'the drive shall
be constructed of corrosion resistant material and shall be suitable for use with the cooling ‘'mgdium.

Note — Suitability of the cooling medium with materials in which it is in contact with can be accessed by original equipment
manufacturers dgclarations.

21.1.4 Tubing used to connect cooling medium-containing components.shall comply with the minimum
wall thicknes$ requirements of Table 75.1 and with the Hydrostatic Pressure Test requirements of 76.2 of
UL 508C.

21.1.5 Therg shall be no leakage of the cooling medium ontalive parts as a result of:
a) Normal operation, including expected condensation;
b) Seryicing of the equipment; or
¢) Loosening or detachment of hoses or other cooling system parts over time.

21.2 Refrigprant base cooling systems

21.21 Refef to UL 1995, Standard For Heating and Cooling Equipment or UL 60335-2-89, Household
and Similar |Electrical Appliances® — Safety — Part 2-89: Particular Requirements for | Commercial
Refrigerating [Appliances with-anncorporated or Remote Refrigerant Unit or Compressor.

PERFORMANCE

22 Deform3gtion Test

22.1 Joints In-a pump that supply Solvents shall not [eak, nor shall there be evidence of damage resulting
from the turning effort exerted on pipe-threaded sections that have been tested as described in 22.2 and
22.3.

22.2 The sample pump used in this test is to be rigidly anchored or otherwise supported. A length of NPT
Schedule 80 pipe sufficient to provide for wrench engagement, is to be connected to each female pipe
threaded section of the body. The male threads shall have pipe joint sealing compound or
polytetrafluoroethylene (PTFE) tape applied to them first or be coated as specified by the manufacturer.
Each pipe is then to be tightened across the valve body to the torque specified by the manufacturer or in
Table 22.1.
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Table 22.1
Torque requirements for pipe connections

Pipe size ANSI B36.10M, Outside diameter Torque
nominal inches mm (in) N-m (Ib-in)
1/8 10.29 (0.405) 17 (150)
1/4 13.72 (0.540) 28 (250)
3/8 17.15 (0.675) 51 (450)
1/2 21.34 (0.840) 90 (800)
3/4 26.67 (1.050) 13 (1000)
T 3340 =315y T37 (1200)
1-1/4 42.16 (1.660) 164 (1450)
1-1/2 48.26 (1.900) 175 (1550)
2 60.33 (2.375) 186 (1650)
2-1/2 73.03 (2.875) 198 (1750)
3 88.90 (3.500) 203 (1800)
4 114.30 (4.500) 215 (1900)

22.3 After
subjected to

he torque force has been applied to each conpected pipe or fitting, the p
the Leakage Test, Section 23.

224 |If exte
using a pipe

rnal leakage is noted at the thread joint between the pipe and body, the joint is
oint sealing material and retested for leakage.

23 Leakagg Test — Pneumatically-Powered Pump

23.1 Beforg
withstand an|
leakage to th
testis to be g

being subjected to the Endurance Test, Section 24, the liquid confining parts of
internal hydrostatic pressure of 1.5 times the maximum discharge or inlet pre
e outside, to air confining’ parts of the pump, and without evidence of casting
onducted as described in 23.3.

23.2 The dir-confining parts’ of a pneumatically-powered pump shall not leak externally
excess of 42[500 cm?® (1:5.ft%) per hour when tested with air or nitrogen at the maximum rated

23.3 Thetq
pressure ind

st pump-is to be connected to a source of hydrostatic pressure. A positive shuto
cating ‘device are to be installed in the supply piping. The pressure indicating d

bmp is to be

to be remade

a pump shall
ssure without
porosity. This

at a rate in
pressure.

ff valve and a
evice is to be

installed in t g |
comply with one of the following.

) device shall

a) An analog gauge having a pressure range such that the test pressure is between 30 and 70

percent of the maximum scale reading of the gauge;

b) A digital pressure transducer, or other digital gauge, that is calibrated over a rang
that includes the test pressure; or

c) Other device that is equivalent to the devices in (a) or (b).

23.4 While the pump is under the applied test pressure, the drive shaft or an operating sha

e of pressure

ft stuffing box

or seal, and all joints are to be examined for evidence of leakage. Water or kerosene is to be used for
developing the required pressure in a leakage test of liquid confining parts. The pressure is to be

maintained for at least 10 minutes.
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24 Endurance Test
241 Mechanical and pneumatically-powered pumps

2411 The pump assembly shall not leak after the pump has been subjected to the test described in
24.1.2 and 24.1.3.

24.1.2 This test is to be conducted on a sample previously subjected to the Deformation Test, Section
22, and the Leakage Test, Section 23. The test pump is to be connected to an air inlet liquid source at the
maximum inlet pressure and flow capacity to enable operation of the pump under the following conditions.
The pump is to be operated continuously for 300 hours at the maximum discharge pressure developed by

the pump.

24.1.3 Duirir
Other conditiq

2414 Ates
assembly imr
applicable req

g this test, operating parts of a pump are to be kept "wet" by a continGous f

ow of liquid.

ns of the test are to simulate, insofar as practicable, those of intended-end<use application.

t for leakage, as described in the Leakage Test, Section 23, is totbe’conducted
nediately after completion of the Endurance Test. The pump assembly shall co
uirements in Section 22.

24.2 Pressure vessel body and cover locking mechanism

2421 Ang
device withou
of a pressure]
24.2.2.

2422 The
completely lo
the locking m

2423 Ate
pressure ves

assembly sh3

2424 Alid

rdinary user shall not be capable of manually defeating the holding action of
t a tool unless there is no pressure in the pressure vessel. The body and a rem
vessel assembly shall not leak after the vessel has been subjected to the test

pody and cover locking mechanism:is to be operated through 6000 cycles. Eaq
ck and unlock the cover. The cover does not need to be opened or removed fro
bchanism can be cycled without preforming this function.

5t for leakage, as described in the Leakage Test, Section 23, is to be cond
sel assembly immediately after completion of the Endurance Test. The pre
Il comply with the.applicable requirements in Section 26.

or a cover-shall have a means to prevent unintentional closing.

25 Leakag

25.1
shall not leak

on the pump
mply with the

the clamping
ovable cover
described in

h cycle shall
m the body if

icted on the
ssure vessel

El Test=System

The liqut ;
when subjected to a hydrostatic pressure as specified in ASME Section VIII-1, U

erating parts
G-99.

25.2 Water is to be used for developing the required pressure. The pressures are to be maintained for at
least 10 minutes.

26 Hydrostatic Strength Test — Vessel

26.1

proof test pressure as specified in 26.2.

With reference to Section 8, the pressure vessel shall withstand for 1 minute, without rupture, a

26.2 With reference to the requirement of 26.1, the proof test pressure is to be determined as follows:
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a) For a pressure vessel that is not tested and marked in accordance with the specifications of the
DOT, the proof test pressure is to be in accordance with Table 27.1.

b) For a pressure vessel that is tested and marked in accordance with the specifications for
shipping containers of the DOT, the proof test pressure is to be as specified in the applicable DOT

specification.

c) For a pressure vessel that is tested and marked in accordance with ASME specifications, the
proof test pressure is to be as specified in Section VIII, Pressure Vessels, of the ANSI/ASME Boiler

and Pressure Vessel Code.

26.3 Pressure vessels bearlng the ASME Code "U" or "UM“ symbol and having a design pressure not

less than reqEired by

f valve and a

. [The pressure
. [The pressure

en 30 and 70

b) A digital pressure transducer, or other digital gauge, that'is calibrated over a range of pressure

that includes the test pressure; or

c) Other device that is equivalent to the devices in{a) or (b).

27 Hydrostatic Strength Test — Piping and Operating Parts

27.1 The liquid confining parts of the pipingcand other operating parts shall withstand, with
permanent d|stortion, a hydrostatic pressure as specified in Table 27.1 for one minute.

Table 27.1

Hydrostatic test pressures

out rupture or

Rated gervice pressure, psig Test pressures
ess than 1000 Five times the rated service pressure.
1000 <3000 Five times the rated service pressure or 10,000 psig (whichever is
Qver,3000 Two times the rated service pressure but not less than 12,000 psig

ower).

27.2 Pneumatic-handling parts of the system or component shall comply with one of the following:

a) Withstand, without rupture, a hydrostatic pressure of five times the maximum air inlet pressure

applied for one minute; or

b) Comply with ASME Section VIII Div 1.

27.3 The sample is to be connected to a source of hydrostatic pressure as described in 26.4.

28 Mechanical Strength Tests for Sight Glass

28.1 A visible signaling device enclosure, including the lens, shall be of sufficient mechanical strength to
withstand abuse anticipated in shipping, installation and service.
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28.2 A sample shall be tested as it is normally mounted on the system. A push force of 110 N shall be
gradually applied and maintained for 1 min by means of a 12.7 mm (1/2 in) diameter steel hemisphere to
the external surface most likely to impair the operation of the device, or create leakage. If the sight glass is
small enough that the 12.7 mm (1/2 in) diameter steel sphere cannot contact the visible signaling device,
the test is not conducted.

28.2A A sample shall be tested as it is normally mounted on the system. One impact of 7 J (5 ft-Ib) shall
be applied by means of a solid, smooth, steel sphere 50 mm (2 in.) in diameter, with a mass of 540 g (1.19
Ib) onto or into the signaling device or the covering that protects the signaling device from impacts. The
sphere shall be dropped from a sufficient height (usually 1300 mm from the bottom of the ball to the
surface to be impacted) or swung through a pendulum arc from a sufficient height to apply an impact force
of 7 J (5 ft-Ib) of energy to the external surface most likely to impair the operation of the device, or create
leakage. If the sight glass is small enough that the 50 mm (2 in) diameter steel sphere cannat contact the
visible signaling device, the test is not conducted.

cified, the same sample may be reused for each of the above applied forces. It is not.prohibited tp use a different

plication of each force.

Note: Unless sp4
sample for the af

8.2 are to be

28.3 When
conducted at

he visible signaling device is intended for indoor use, the impacts specified in 2
room temperature.

29 Overflow Test
29.1 Plant g

filled in intend
used in the re

il extractors that incorporate a reservoir or liguid-storage chamber that is likel
ed service shall not wet electrical insulation that is likely to be adversely affected
servoir or chamber.

y to be over-
by the liquid

29.2 To determine whether plant oil extractors comply with the requirement in 29.1, it is to|be tested as

follows: wate
manufacturer|
Then addition
to be poured
shall be slow|
current meas

29.3 Plant g

F is to be used for the test. The.reservoir is to be filled to the level recomme
if such level is plainly marked; otherwise, the reservoir is to be filled to maxim
al water, equal to 50 percent of the volume just mentioned (but not more than 1
nto the reservoir, or If another vessel or object is to be placed into the reservoir
y lowered into it. Plant oil extractors are considered to involve a risk of electri
ired through a 500‘©hm resistor between an accessible part and ground is more

il extraction that’incorporates ventilation or other openings through which liqu

liquid enterin
electrical ins

extractors ar¢ considered to involve a risk of electric shock if the current measured throug
resistor betwgenan accessible part and ground is more than 5 mA.

j the openings shall not wet uninsulated live parts or film-coated wires, and
lation_that*is likely to be adversely affected by the liquid entering the openir

nded by the
um capacity.
pint), is then
br chamber it
shock if the
than 5 mA.

d may enter,
shall not wet
gs. Plant oil
h a 500 ohm

30 Temperature Test

30.1 Tempe

rature testing shall consider all parts of the overall extractor.

30.2 To address the potential risk of personal injury from hot surfaces, under all applicable modes of
operation based on the intended application, external surfaces shall not attain a temperature in excess of
the limits specified in Table 30.1.

30.3 The maximum measured temperature of any parts that comprise the overall extractor shall be in
accordance with Table 30.1 or in accordance with the applicable standard for the part. If no maximum
temperature is specified by Table 30.1 or by any applicable component standard, the maximum
temperature shall not exceed the manufacturer's specification for the part.
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Table 30.1
Temperature rises

Surface °C °F
Inaccessible parts of the enclosure (for example, the back of wall mounting enclosure) or
accessible surfaces not subject to casual contact (for example, without parts intended to be
1. touched)® 50 122
Accessible parts of the enclosure subject to casual contact (for example, enclosure surfaces
2. containing parts intended to be touched)
Nonmetallic® 40 104
Metal® 30 86
Parts intended to be touched (for example, operating knobs or handles of power switches and
3. similar parts)
Nopmetallic® 25 77
Metal® 15 59
@ The temperafure rise of an accessible surface of an enclosure is able to be exceeded when provided with the marking indicated
in 46.2(k).
Note — All valugs of temperature rise in Table 30.1 are based on an assumed ambient temperature of 25°C (77°F). [fests that are
conducted at gny ambient temperature within the range of 10 — 40°C (50 — 104°F) meet the intent of this requiremept.

30.4 Tempgratures are to be measured by thermocouples consiSting of wires not larger than 24 AWG

(0.21 mm?) 3

30.5 Therm

overall plant

30.6 A the
thermal cont

obtaining ad¢quate thermal contact include:

a) Dri
place

b) PI
positi

30.7 The t

exposed to the explosive atmosphere, for both electrical and non-electrical parts of the ove
shall be congideréd:“The maximum measured temperature on any such surface shall not ex
ignition tempgrature of the marked flammable solvents as noted below:

nd not smaller than 30 AWG (0.05 mm?).

ocouples are to be located at the hottest points.on the outside of the parts that
bil extractor.

mocouple junction and the adjacent:thermocouple lead wires are to be seq
bct with the surface of the material,\the temperature of which is being measure

ling a small, bottomed holé.in'the metal, inserting the thermocouple junction ang
by prick-punching the metal adjacent to the drilled hole; or

hcing the thermocouple junction against the surface being measured and
bn with a mixture of'sodium silicate (water glass) and kaolin.

mperature.of any surface of an extractor for use in a hazardous location f{

comprise the

urely held in
. Methods of

securing it in

securing it in

hat might be
rall extractor,
ceed the auto

a) Butane — 288°C (Temperature classification — T2).

b) Ethanol — 363°C (Temperature classification — T1).

¢) n-Hexane — 225°C (Temperature classification — T2 or T2C).

d)LP

Gas — 405°C (Temperature classification — T1).

e) Pentane — 243°C (Temperature classification — T2 or T2B).

f) Pro

pane — 450°C (Temperature classification — T1).
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31 Dielectric Voltage-Withstand Test
31.1  The equipment shall withstand, without breakdown, the application of a test potential of 1000 V plus

twice rated voltage applied for 1 minute between high-voltage live parts and dead metal parts and between
live parts of high- and extra-low-voltage circuits. The test potential shall be at any frequency between 40

and 70 hertz.

Exception No. 1: The test potential for motors rated at not more than 1/2 horsepower (373 W output) shall

be 1000 V.

Exception No. 2: If the steady-state voltage developed in a motor circuit through the use of capacitors

exceeds 500

affected shal

31.2 Equipn
test potential
potential shal

a)Ad
b) An
31.3 A 500

varied, isto b
gradually fron

Exception: TH
equipment m

31.4 When
from line to e

\/ as measired. nhlr'lnn tho fnmpnrahlrn and. pressuire foof the tost pnfcnhcl

be 1000 V plus twice the developed capacitor voltage.

nent employing an extra-low-voltage circuit shall withstand, without breakdown,
applied for 1 minute between extra-low-voltage live parts and dead,‘-metal p4
be:

C potential of 700 V; or

b potential of 500V at any frequency between 40 and 70 Hz.

VA or larger transformer, the output voltage of .which is essentially sinusoida
e used to determine compliance with 31.1 and.31~.2. The applied potential is to
N zero until the required test value is reached-and is to be held at that value for 1

e requirement of a 500 VA or larger transformer can be waived if the high pof
hintains the specified high potential volfage at the equipment during the duration

he charging current through.a capacitor or capacitor-type filter connected acros
arth ground, is large enough.so the required alternating-current test potential is

maintained, the capacitors and capacitor-type filters may be tested as described in 31.5.

31.5 The cg
test potential
voltage for eq
min without b

31.6 Compq
resistors for

pacitors and capaeitor-type filters mentioned in 31.4 are to be subjected to a
of 1414 V for €quipment rated 250 V or less or 1414 V plus 2.828 times the
uipment rated.at more than 250 V. The direct-current test potential is to be ma
reakdowny

nents\providing a d.c. path in parallel with the insulation to be tested, such
filter” capacitors and voltage limiting devices (transient voltage suppresso

for the parts

the specified
rts. The test

and can be
be increased
minute.

ential testing
of the test.

s the line, or
unable to be

Hirect-current
rated circuit
ntained for 1

Bs discharge
rs), may be

disconnected

during the test.

32 Tests for Butane and Carbon Dioxide Hoses

321

32.1.1

General

the following tests.

32.2 Expos

32.2.1

ure test

Reinforced rubber and reinforced thermoplastic hose or hose assemblies, shall be subjected to

Three 18 in (457 mm) long samples of the hose assembly are required for this test. The inner tube

is to be exposed for 30 days at 176 +4°F (80 +2°C) to the end use solvent. After exposure, one of the hose
assemblies is to be subjected to the Pull Test specified in 32.7. The remaining two samples shall withstand
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without failure the pressure indicated in the Hydrostatic Strength Test — Piping and Operating Parts,
Section 27. See 32.2.2 for fill limits.

32.2.2 Each sample hose assembly subjected to the test shall not be filled more than 70 percent full by
volume at 70°F (21°C).

32.2.3 When exposed as specified in 32.5, the hose assemblies subjected to the pull test shall be
subjected to a pull test using the test methods and apparatus described in Standard Test Methods for

Rubber Hose, ASTM D380.

32.3 Hydrostatic strength test

32.3.1 The
Strength Tes

32.4 Thermal cycling test

3241 Two
(80 £3°C) fo
+3°C) for 1 K
hours and a
Following th
Hydrostatic S

32.5 Oil aging test

32.5.1 Thrg
this test, the
pressure ind

32.6 Vibration test

32.6.1 Asi
line maintain
The amplitud
1000 % 20 vik

32.7 Pull tegst

hose assembly shall withstand, without failure, the pressure indicated in'th
— Piping and Operating Parts, Section 27.

sample hose assemblies are to be placed in an air circulating.oven maintaine
23 hours. Each hose assembly is then to be removed and allowed to cool to t
our. Each hose is then placed in a cold chamber at minus 22 +5°F (minus 30
lowed to return to to 77 +5°F (25 +3°C) for 1 hour,-The cycle is to be repeat
s test, the hose assemblies shall withstand, without’ failure, the pressure ing
trength Test — Piping and Operating Parts, Sectjon 27.

e hose assemblies shall be immersed’in IRM 903 oil at 176°F (80°C) for 168 ho
hose shall be subjected to the pullrtest specified in 32.7 and withstand, withg
cated in the Hydrostatic Strength-Test — Piping and Operating Parts, Section 27.

hgle sample hose assembly shall be mounted to a vibration machine and conng
ed at 50 +5 psig (345 +35kPa). The room ambient temperature is to be 77 +5
e of vibration.shall be 0.125 +0.06 in (3.18 £1.5 mm) and the frequency of vibr
rations per, minute. The test shall be conducted for 30 hours with no leakage or

e Hydrostatic

1 at 176 +5°F
b 77 £5°F (25
+3°C) for 23
pd five times.
icated in the

irs. Following
ut failure, the

cted to an air
°F (25 £3°C).
ation shall be
ailure.

32.7.1 The

nose assembly Shdall DE Mmountea to a iest apparatus naving d Crossneaa spee

] of 1.0 in per

min to determine the force necessary to separate the hose from the fitting or to pull the hose apart.
Starting from zero, the force shall be gradually increased until the fitting separates and/or the hose pulls

apart. The fo

rce measured shall not be less than 120 Ib.

32.8 Permeation tests

32.8.1

2.0 Ibs/ft?/yr (9.8 kg/m?/yr).

Hose and hose assemblies shall not permit effusion of the end use solvent at a rate greater than

32.8.2 The apparatus required consists of canisters with internal volumes of at least 29 to 32 in® (475 to
525 cm?®) and a 3000 psig (21 MPa) minimum burst pressure with appropriate fittings to connect to the
hose assemblies, halogen detector, circulating air oven capable of maintaining uniform test temperature
throughout the test periods, and a weighing scale capable of mass measurements to 0.1 g accuracy.
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32.8.3 Four hose assemblies, having a free hose length of 1 m (3.28 ft) are to be tested. Three of the
hose assemblies shall be used for determining the loss of the end use solvent and the fourth assembly
shall be run as an empty plugged blank to be used as a means of determining the mass loss of the hose
body alone.

32.8.4 The free length of hose in each assembly is to be measured at zero gage pressure to the nearest
0.04 in (1 mm). Each of the four hose assemblies is to be connected to a canister and obtain the total
mass of each test unit including end plugs to the nearest 0.1 gram.

32.8.5 Three of the test units are to be loaded with 0.6 mg of the end use solvent per cubic millimeter of
each test unit's volume to a total variance of 5 g. The loaded test units are to be checked with a halogen

detector at a
Any suitable

32.8.6 The
temperature f

units are to b
after removal

32.8.7 The
the end of thg
specified, an

leaks, and repeat test procedure.

vﬁethod for loading may be used.

hree loaded and one blank test units are to be placed in the air oven at the

e checked for leakage and all test units weighed not less than 15 min or more
from the oven. The mass is to be obtained and recorded as the original mass.

est units are to be placed back in the air oven at the §pecified temperature for
24 hour period, the test units are to be removed, weighed in the same manner
returned to the oven. When a loss of 20 g or more occurs, discontinue the te

do not leak.

specified test

pr a period of 30 £5 min to drive off surface moisture. The hoses aremot'to be b¢nt in a curve
with a diameter smaller than 20 times the outside diameter of the hose while in‘the oven. Th

e loaded test
than 30 min

24 hours. At
s previously
st, check for

32.8.8 The first 24 hour period is considered the preconditioning period. The mass loss durifg this period

is to be disrpgarded in final calculations. Seventystwo hours after the preconditioning v
samples are {o be weighed in the same manner as-previously described. The 72 hours mass
calculated. The effusion rated is to be determined by subtracting the corresponding mass los

from that of t
per year. The

In which:

Aisth

e loaded test unit. The effusion rate is to be expressed in kg/m?/yr or pound pd
rate of loss of the end use:solvent mass for the loaded test units is calculated as

(4-B) (C—E)
Ll LZ

K
D

R:

e initial mass after preconditioning period of loaded test unit, g.

eighing, the
loss is to be
5 of the blank
r square foot
follows:

Bis th

Cisth

Dis th

Eisth

€ final mass after 72 hour period of loaded test unit, g.
e initial mass after preconditioning period of blank test unit, g.
e nominal hose inside diameter, mm.

e final mass after 72 hour period of blank test unit, g.

Kis 38.7

R is the rate of the end use solvent mass loss, kilograms per square meter (inner tube area of free
hose length) per year.

L, is the free hose length (between hose fittings) of loaded test unit, m.

L, is the free hose length of blank test unit, m.
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Or in which:

D is the nominal hose inside diameter, in.

Kis 12.3

R is the Rate of the end use solvent mass loss, pounds per square foot per year.

L, is the Free hose length of loaded test unit, in.

L, is the Free hose length of blank test unit, in.

33 Tip Stahility Test

33.1 Ifthe s
centerofap

33.2 The tg
conditions:

a) Wi
result
of the
b) Wi
in (6.4

place
plane

34 Tests fd
34.1

Gene

34.1.1

the weight lo

A sy
excessive volume change or-oss of weight, when considered on the basis of its inten
following imn

ystem is provided with casters this test shall be conducted. When the sample’is
ane inclined to make an angle of 10 +0.2 degrees with the horizontal, it.is pot to

st is to be conducted on a fully assembled system using water onsolvent, unde

h the legs, wheels, casters, or similar means of support arranged in the position
in tip-over such as turning the caster so that the casteraxle is under the frame
frame area.

h the legs, wheels, casters, or similar means of.support blocked by means of 3
L mm) thick, 1 in (25.4 mm) wide, that extends'? in (50.8 mm) beyond each leg
d under one or more of the wheels so that\the system does not roll or slide o
r Synthetic Rubber Parts

al

nthetic rubber part in contact with one of the liquids indicated in Table 34.1 s

nersion, in the specified test liquid. See the volume change test described in 34
5s test described’in 34.3.1 and 34.3.2 and the Accelerated Aging Test in Section

Table 34.1
Test liquids for synthetic rubber materials

placed at the
ip over.

the following

most likely to
ersus outside

steel bar 1/4
and/or caster
n the inclined

hall not show
ded function,
.2.1 —34.2.3,
36.

Liquid in contact with part Test fluid
LP-Gas, Butane, n-Hexane n-Hexane
CO, CO,
Ethanol Ethanol
Pentane Pentane

34.1.2 A change in volume of not more than 25 percent swelling or 1 percent shrinkage, and a weight

loss (extracti

on) of not more than 10 percent is considered to be in compliance with 34.1.1.

34.2 Volume change test

34.2.1
similar to tha

t described in ASTM D471, with variations as noted in 34.2.2 and 34.2.3.

The volume change test for synthetic rubber specified in 34.1.1 is to be conducted in a manner
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34.2.2 The test using n-hexane, ethanol or pentane are to be conducted at a temperature of 23 +2°C
(73.4 £3.6°F). Three specimens are used in each test. Each specimen is to be placed on a small diameter
wire hook. Its volume is then to be determined by weighing first in air (M) and then in water (M,). The
specimens are then to be wiped dry and placed in the test liquid. After 70 hours, the specimens are to be
removed from the liquid one at a time, immediately wiped dry, and weighed in air while on the same hook
(M3). The weight is to be obtained within 30 seconds after removal from the test liquid. The final weight in
water (M,) is to be determined immediately thereafter. Before obtaining the weights in water (M, and M,),
each specimen is to be dipped in ethyl alcohol, then dipped in water, in order to eliminate surface air
bubbles. The percent change in volume is to be calculated as follows, with the results reported as the

average of the three specimens tested:

34.2.3 Test{
volume of ea
where the C(
each of three

(M2 _MA)_(Ml_Mo)
(Ml_MZ)

Percent Volume Change = x 100

using liquid CO, are to be conducted at a temperature of 23 +2°C (73.4
h of three specimens is to be determined by weighing as describedin 34.2.2. F
D, is only in the gaseous state the testing can be conducted using CO, gas. T

specimens is to be determined by weighing as described i 34.2.2. After

specimens a

cylinder of anhydrous ammonia. With the discharge valve from the bomb open, liquid anhydrg
is allowed to [flow through the bomb until the air is displaced. The Jdischarge valve is then
With the inlet| connection to the cylinder open, exposure is to.b€ continued for 70 hours. Th
are then to bg removed from the bomb and immediately placed-in a stoppered flask. The spe

be removed
removal from
percent chan

34.3 Weigh

34.3.1 The

to that descritped in ASTM D471, with variations as noted in 34.3.2.

34.3.2 The
change test
balance pan,

—34.2.3), the

k loss test

e to be wiped dry and placed in a closed chamber (bomb) having its inlet co

ne at a time and weighed in air (M3). The weight is to be obtained within 30 s
the flask. The final weight in water (My)(is to be determined immediately th
he in volume is to be calculated as described in 34.2.2.

veight loss test for syntheticirubber specified in 34.1.1 is to be conducted in a m

est is to be conducted at the same time and using the same specimens as fo
Hescribed in 34.2:1 — 34.2.3. For this test, the specimens are each to be W

specimens are allowed to reach constant weight by conditioning in air at a temp

1+2°C (73.4 13
loss in weig

.6°F)¥or a period of at least 70 hours. The specimens are then to be weighed in
t.is'to be calculated as follows, with the results reported as the average

t+3.6°F). The
br application
he volume of
veighing, the
nnected to a
us ammonia
o be closed.
e specimens
imens are to
econds after
breafter. The

anner similar

r the volume
eighed on a

in air, to thé\nearest milligram (M) prior to immersion in the test liquid. After 70 hours
immersion, and following-the weight determinations needed for the volume change calculatio

N (see 34.2.1
erature of 23
air (M,). The
of the three

specimens teSted:

(M, — M,) % 100
Ml

Percent Weight Loss =

35 Low Temperature Test

35.1

An elastomeric part in contact with the liquid shall not show any cracking or other damage after

being subjected for 24 hours to air having a temperature of minus 40 £1°C (minus 40 £2°F) and then
wrapped around a steel mandrel having a diameter of 6.4 mm (0.25 in). The steel mandrel is to also have
been subjected for 24 hours to air having a temperature of minus 40 +1°C (minus 40 +2°F).
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35.2 Three samples are to be subjected to this test. While still at the temperature of the cold chamber,
each sample is to be bent around the mandrel until the segments of the sample touch. The operator is to
wear gloves while handling the samples and the mandrel so as to reduce heat transfer to the samples.

36 Accelerated Aging Test

36.1 An elastomeric or polymeric part shall be subjected to oven conditioning as described in 36.2. After
conditioning, the part shall not crack or show visible evidence of deterioration.

36.2 Elastomeric parts are to be exposed for 70 hours at 100°C (212°F) in an air-circulating oven. A
polymeric part is to be conditioned for 7 days in an air-circulating oven at a temperature of 87°C (189°F).

37 SolvenfVapor Release Test — Vessel Disconnection

37.1 Each yessel that meets all of the following criteria shall be subjected to theysolvent yapor release
test during vessel disconnection as described in 37.2 and 37.3:

a) For use in EPL Gc or Class I, Zone 2 or Class |, Division 2 locations;

b) Can contain flammable solvents, or can contain plant material exposed to flammable solvents;
and

c) Is intended to be disconnected.

37.2 The maximum release shall be based on the posjtioning of the check valve(s) required to prevent
backward flow of the flammable solvent, and convertingthe liquid volume to volume of vapg¢r at standard
temperature pnd pressure conditions, as applicable.

37.3 The maximum release shall be included.in'the markings and instructions in accordancg with Section
46 and 47, as applicable.

38 SolvenfVapor Release Test — Vessel Opening

38.1 Each yessel that meets-all of the following criteria shall be subjected to the solvent yapor release
test during vegssel opening as described in 38.2 — 38.6:

a) For use in EPLGc or Class I, Zone 2 or Class |, Division 2 locations;

b) Can contain flammable solvents, or can contain plant material exposed to flammable solvents;
and

c) Is intended to be opened.

38.2 The maximum release by volume of plant material shall be based on the quantity of flammable
solvent lost from the source vessel during each process cycle.

38.3 For extractors intended for only one plant material (in accordance with the instructions), this test
shall be performed with that one intended material under each intended processing condition.

38.4 For extractors intended for more than one plant material (in accordance with the instructions), this
test shall be performed with the one intended material that has the highest absorption properties under
each intended processing condition if such properties can be established, Alternatively, this test shall be
performed with each intended material.
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38.5 All releases shall be converted from liquid volume to volume of vapor at standard temperature and
pressure conditions, as applicable.

38.6 The maximum release(s) shall be included in the markings and instructions in accordance with
Sections 46 and 47, as applicable.

39 Moist Ammonia Air Stress Cracking Test

39.1

containing more than 15 percent zinc shall:

a) Sh

b) Pe

orm as intended when tested as described in 39.4.

After being subjected to the conditions described in 39.2 — 39.4, a pressure-confining brass part

39.2 One tgst sample of each size is to be subjected to the physical stresses nermally imposed on or

within a part
intended to b

s the result of assembly with other components. Samples with female tapered
used for installing the product in the field are to have the threads‘engaged ang

bipe threads,
tightened to

the torque spgcified in Table 22.1. Samples with female threads other thantapered pipe threads shall be

torqued as s
be used on a

ecified by the manufacturer. Polytetrafluoethylene (PTFE)‘tape or pipe compou
y threads. Samples with male threads are evaluated as received.

39.3 The samples are then to be tested in accordance with Apparatus, Section 6, R

Materials, Se
10.4) of the

ction 7, Test Media, Section 8, Test Sample Rreparation (9.3 — 9.4), Test Procs
Standard Test Method for Ammonia Vapaor, Test for Determining Susceptibi

Corrosion Cracking in Copper Alloys, ASTM B858-06, except the pH level of the test solution

10.5 +0.1 ang

39.4 Aftert
corrosion us
degradation
withstand, wi
minute.

PERFORMA
40 Directio

40.1 The hy
specified in th

the exposure temperature shall be 25 £1°C.

ne exposure period, the samples are to be examined for cracks or other sig
ng a microscope having a, magnification of 25X. Pressure-confining pat
bs indicated in 39.1 as a fesult of the test exposure described in 39.2 an
hout rupture, a hydrostatic test pressure of five times the rated pressure of thq

NCE TESTS FOR'HYDRAULIC PUMPS
hal Valve(Endurance Test

draulic pump directional valve is to be subjected to the directional valve en
eStandard on Powered Rescue Tool Systems, NFPA 1936, except that the num

nd are not to

pagents and
dure (10.1 —
ity to Stress
shall be High

)ns of stress
ts exhibiting
d 39.3 shall
e valve, for 1

durance test
ber of cycles

is to be 6000.

41 Pressure Relief and Automatic Limiting Device Endurance Test

41.1

The pressure relief and automatic limiting device are to be subjected to the pressure relief and

automatic limiting device test specified in the Standard on Powered Rescue Tool Systems, NFPA 1936,
except that the number of cycles is to be 6000 and the system input at which the device operates need
only be recorded prior to and after the cycling.
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42 Hydraulic Pump Endurance Tests
42.1 Hydraulic pump endurance test No. 1

42.1.1 Hydraulic pumps using gasoline engines are to be subjected to a 100-hour endurance test,
operated as intended, while maintaining rated system input. The pump shall operate normally without
leakage during and after the test.

42.2 Hydraulic pump endurance test No. 2
42.2.1 Hydraulic pumps using electric and air motors are to be subjected to a 300-hour endurance test,

operated as rintended;—white—maintaining—rated—system—input—Fhe—pump—she e—rofmally without
leakage duri

g and after the test.
43 Fitting Pull Test

43.1 All hose fittings attached directly to the pumps, and hoses, are to be subjected to a 200-Ib pull test.
The load is tp be increased at a uniform rate until reaching the test valuexThe fittings shall jwithstand the
pull without Breaking, cracking, splitting or separation.

44 Hydrostatic Strength Test

44.1 All the pressure confining parts are to be subjected-to a hydrostatic test pressure,| equal to two
times the ratéd pressure, for one minute. The samples shall'sustain the test pressure without{rupture.

MANUFACTURING AND PRODUCTION TESTS
45 Genera

451 To velify compliance with these.requirements in production, the manufacturer shall provide the
necessary pfoduction control, inspection, and tests. The program shall include at least| the External
leakage test:

a) On each assembled-\plant oil extractor, an aerostatic pressure of not less than minimum service
pressjre rating maintained for at least 1 minute; or

b) On each assembled plant oil extractor, a hydrostatic pressure of not less thanh 1-1/2 times
minimum service pressure rating maintained for at least 1 minute.

MARKINGS

46 Details

Advisory Note: In Canada, there are two official languages. Therefore, it is necessary to have CAUTION,
WARNING, and DANGER instructions and markings in both English and French. Annex A lists acceptable
French translations of the CAUTION, WARNING, and DANGER instructions and markings specified in this
Standard. When a product is not intended for use in Canada, instructions and markings may be provided
in English only.

46.1  All required markings shall be legible and shall be located on a main part of the overall extractor,
unless a specific location on the overall extractor is indicated. Also, these markings shall be in a location
that is likely to be visible after installation of the extractor.


https://ulnorm.com/api/?name=UL 1389 2021.pdf

48 ANSI/CAN/UL/ULC 1389 DECEMBER 2, 2021

46.1A A marking that is required to be permanent shall be:
a) Molded,
b) Die-stamped,

c) Stamped or etched metal that is permanently secured (such as, with screws or rivets) to the
surface to which it is affixed,

d) Indelibly stamped lettering, or

e) Printed on a pressure-sensitive label.

46.1B For n|1arkings required by this section, a pressure-sensitive label, or a label secured py cement or
adhesive, shall comply with the applicable requirements for indoor specified in the following; ds applicable:

a) For|CE Code-based installations: CSA C22.2 No. 0.15.

b) For NEC-based installations Standard for Marking and Labelihg” Systems, |UL 969, as
appropriate to the installation location of the device, and, when required, the exposurg conditioning
descriped for Class I, Division 1 applications.

46.2 The overall extractor shall be marked with the following, or equivalent:

a) The manufacturer's name, trade name, trademark or other descriptive markings py which the
organization responsible for the product is capable of.being identified.

b) A dstinctive catalog number or the equivalent.ito specifically identify the overall extractor.
¢) For|pneumatic powered pumps, the maximum air pressure.
d) Elegtrical equipment ratings, as applicable.

e) Theg date or other dating peried of manufacturer not exceeding any three consecutive months
and n¢t repeating in less than 20'years.

Exception: The date of’manufacturer is not prohibited from being abbreviated or appearing in an
establjshed or otherwise acceptable code.

f) For [ndoor Us€Only.

g) Read and:Follow Instruction Manual.

h) WARNING = RISK OF INJURY: Do not open the pressure vessel until all-internal bressure has

been released. If the handles are difficult to open, this may indicate that the pressure vessel is still
pressurized — do not force it open. Any pressure in the pressure vessel can be hazardous.

i) WARNING - MAY CAUSE BURNS: Liquefied gases are normally stored under pressure. When
these liquids are released to atmospheric pressure; rapid evaporation occurs resulting in reduced
temperatures at the point of evaporation. Exposure of tissue to evaporating liquid can result in
freezing. Precautions should be taken to avoid contact of liquid with eyes, skin, or respiratory
system. Tissue damaged by exposure to evaporating liquid should be treated as frozen tissue
(Frostbite). Reference a Safety Data Sheet (SDS) for more detailed information.

j) WARNING - RISK OF INJURY: Check that all components are secured before operating the
extraction system.

k) Each accessible enclosure surface in excess of the maximum temperatures specified in Table
30.1 shall be marked "WARNING — RISK OF BURN: Do not touch due to hot surface.”
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[) For Use Only With (insert evaluated flammable solvents).
m) Extractors that use non-odorized gas shall be marked "NOT ODORIZED."
n) The statement “Instructions Available At " where the internet link to instructions is identified

for compliance with 47.1A(c)(ii).

46.3 Extractors for hazardous locations applications shall additionally include the following markings, as

applicable:

a) Ex * llA; Class |, Zone 1, AEx * lIA; Ex * llA; Class |, Zone 2, AEx * lIA; Class |, Division 1, Group
D or Class I, Division 2, Group D.

Note:
electrig

b) M
follow
be b4

c) For

i.e. "Q
prote

d) Th
-20°Q

e) Fo

1) For CE Code-based Zone installations: CSA C22.2 No. 60079-0, e.g. "Ex d e m lIA* and

2) For NEC-based Zone installations: UL 60079-0, e.g. "Class |, Zone 1, AEx d e m A"

sed on the following:
1) The lowest temperature class (e.g. T3 is lowép than T6) or highest maxim
are operating within their specified ambient temperature range; and

2) Other attributes of the overall extractor construction that may affect thg
classification or operating temperaturé marking (e.g. hot surfaces).

bb" for Zone 1 applications or "Gc" for Zone 2 applications based on the invg
ction in accordance with the fequirements of the following standards, as applicah
1) For CE Code-based Zone installations: CSA C22.2 No. 60079-0; and

2) For NEC-based Zone installations: UL 60079-0.

to +40°C-for Zone applications.

r EPL\Gc or Class |, Zone 2 or Class I, Division 2 applications, on vessels th3

fIamn||

able“solvents, or that can contain plant material exposed to flammable solvents

as ap

piicabte:
1) For vessels intended to be disconnected,

i) The maximum solvent vapor release by volume at standard tem
pressure conditions during disconnection of the vessel; and

i) The level of release to be maintained below 25% of LFL without
accordance with NFPA 497.

2) For vessels intended to be opened,

i) The maximum solvent vapor release by volume at standard tem
pressure conditions during opening of the vessel; and

here the * appears in the marking above, it is replaced by each of the involved Ex or AEx typeshef protection for the
al parts of the extractor in accordance with the requirements of the following standards as applicablg:

bximum temperature classification or operating temperaturevas specified inh Table 46.1
ing the marked gas group. The maximum temperature class or operating temperature shall

um operating

temperature of any of parts assessed as part:of the overall extractor, as long as the parts

temperature

Zone applications, the associated EPL following the maximum temperature [classification,

Ived types of
le:

e ambient temperature range, when other than -25°C to +40°C for Division applications or

t can contain
the following

perature and

ventilation in

perature and
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ii) The level of release to be maintained below 25% of LFL without ventilation in

accordance with NFPA 497.

3) For extractors intended for only one plant material (in accordance with the
these values shall be based on that one intended material.

instructions),

4) For extractors intended for more than one plant material (in accordance with the
instructions), these values shall be based on the one intended material with the highest

release. Alternatively, values can be marked for each intended material.

f) For EPL Gc or Class |, Zone 2 or Class |, Division 2 applications, one of the following Warning
markings:

g) WA
smoki

h) In g

release of the solvent.

exposed to flammable solvents, only to be opened in an NFPA 496 Type X or
room.

3) For CE Code-based Class |, Division 2 installations, of EPL Gc installations:
RISK OF EXPLOSION: Vessels containing flammable solvents, or materia

v’ or “Ex pv”.
4) For NEC-based Class |, Division 2 (nstallations, or Class |, Zone 2

exposed to flammable solvents, onlyito be opened in a UL 60079-13 Type
“AEx v” or “AEX pv”.
for pressurized rooms under UL 60079-13.

RNING - RISK OF EXPLOSION: Flammable solvents being used. Avoid
ng materials, electrical sparks, and static electricity.

and operate the extractor in accordance with the instructions.

i) On
mater|

essels (intended to be opened that can contain flammable solvents, or that can
al exposed to flammable solvents, "WARNING — RISK OF EXPLOSION: Mea

chargtf accumulation on personnel shall be in accordance with NFPA 77".

1) WARNING - RISK OF EXPLOSION: Vessels containing flammable solvent
exposed to flammable solvents, only to be opened in a location that is decum

2) WARNING — RISK OF EXPLOSION: Vessels containing flammable solvent

flammable solvents, only to be opened in a CSA €222 No. 60079-13 Type of H

WARNING - RISK OF EXPLOSION: Vessels containing flammable solvents

NOTE: The 2020 edition of the National'Electrical Code, NFPA 70, does not recognize Type of Prg

5, or material
ented for the

5, or material
pressurized

WARNING —
exposed to
rotection “Ex

installations:
, or material
of Protection

tection “p” or “v”

bpen flames,

lace of 46.2(g)/above, WARNING — RISK OF EXPLOSION: Qualified personnegl shall install

contain plant
s to prevent

Table 46.1

Classification of maximum surface temperature
Maximum operating temperature
°Cc (°F) Temperature class
450 (842) T1
300 (672) T2
280 (536) T2A
260 (500) T2B

Table 46.1 Continued on Next Page
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Table 46.1 Continued
Maximum operating temperature
°C (°F) Temperature class
230 (446) T2C
215 (419) T2D
200 (392) T3
180 (356) T3A
165 (329) T3B
160 (320) T3C
135 (275) T4
120 (248) T4A
100 (212) T5
5 (185) 16
INSTRUCTIONS
47 Manual
47.1 Plant |oil extractors shall be provided with an instruction manual that has legible installation,

operation, and user-maintenance instructions. The manual.shall specifically warn against ¢

risk of injury
instructions s

to persons; and state the precautions that gshould be taken to reduce each rig
hall be a permanent part of the manual,»But separated in format from the othe]

They shall appear before the operating instructions_in, the manual. In the text and illustration

instructions:
a) Up
b) Lo

c) Th
letter

47.1A The
a) In s

b) Cdq

per case letters shall not be less.than 2.0 mm (5/64 in) in height;
ver case letters shall not beless than 1.6 mm (1/16 in) in height; and

e phrases "IMPORTANT SAFEGUARDS" and "SAVE THESE INSTRUCTION
not less than 4.8 mm (3/16 in) in height.

nstructions«meéentioned in 47.1 shall be:
eparate_manuals, or

mbinéd in one or more manuals when the instructions pertaining to a risk o

ach potential
k. The safety
I instructions.
5 of the safety

5" shall be in

f fire, electric

shocl

H 4 P - 4 + ol 1o : ol 4 N o -
, JETTUTY 1O PTTOUTNTS Adlt STUAldlcU 1T TUTTTIat ditiua TITTPTNIAasSIZTU TU UTStTyguiosIT T

rest of the text; and

c¢) Available in the following formats:

1) Hard/printed copy, or

1em from the

2) Electronic files accessible via the manufacturer's website only (full public access with no

user restrictions) if in compliance with the markings required by 47.1B.

47.1B When the required instructional material is provided by electronic media it shall meet the following

conditions:

a) Where all required instructional material is provided by electronic media, there shall be marking
on the apparatus that contains the international symbol A (Reference No. 0434B of ISO 7000),
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along with the document number, revision level and location of the electronic documentation (e.g.
URL, QRcode).

b) Where only some of the required instructional material is provided by electronic media and some
is printed:

Exception: F(

by electronic
0434B of ISO
(e.g. URL, QF

a) Th
appar:

b) Pri

1) There shall be marking on the apparatus that contains the international
(Reference No. 0434B of ISO 7000), along with the document number, revis
location of the electronic documentation (e.g. URL, QRcode); and

symbol A

ion level and

2) The printed instructions provided with the apparatus shall clearly identify that additional

information is available electronically, along with the document number, revis

ion level and

rtocatiormrof thisetectronmic docume ntatiom(eg URE - QRcode):

r small electrical apparatus where some or all of the instructional materialiis tg

media, and where there is limited space for both the international synibol A (R
7000) and the document number, revision level and location of the electronic d(
Rcode):

b international symbol A\ (Reference No. 0434B of IS@ 7000) shall be m
btus; and

hted instructions shall be provided with the apparatus that, as a minimum,

document number, revision level and location of the electronic documentation (e.g. UR

NOTE: When elg
specific location
URL for the ovd
instructions is ac

ctronic documentation is referenced either on the deyiceé/or on the printed instructions, the location

or the required instructions (e.g. direct link to the specific instructions), or can be a more general Ig
rall manufacturer’s website). It is the manufacturer’s responsibility to assure that the location
Cessible by the user.

47.1C Alternatively, the reference to the document number and revision level on the ma

excluded if th
involves an e
information th
part number,

e location of the electronic’documentation marked on the apparatus (e.g. U
ectronic search feature that makes the required documentation available by ent
at is required to be marked on the apparatus, such as any combination of m
Serial number, datetcade, or other unique identifier.

47.1D Whefe a QRcode is USed to provide the required instructional material, and the QR¢g

all the requirg
instructional 1

d instructional material (as opposed to merely referencing a URL that contains
naterial), a'document number and revision level need not be indicated.

471E Whe

be provided

eference No.
cumentation

hrked on the

ndicates the
L, QRcode).

piven can be the
cation. (e.g. the
of the required

rking can be
RL, QRcode)
bring specific
bdel number,

ode contains
the required

C media, the

rle some or all of the required instructional material is provided by electroni

required instruct

NOTE 1: Where required instructional material, especially drawings, is provided in an electronic documentation format, consideration
should be given by the manufacturer to its viewability and print capability by the user.

NOTE 2: Electronic medium is permitted for required instructions as part of standards supported by the NEC and CE Code.

47.2 Deleted

47.3 Specific information shall include recommended leak test procedures with details for conducting the
leak test, use of safety devices and cautionary or safety information for expected problems associated with

pressure testi

ng, and what to do if leaks are detected.

47.4 The instruction manual shall include the following or equivalent text:
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