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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 of a Standards Development Organization.

This ANSI/CAN/UL/ULC 1389 Standard is under continuous maintenance, whereby each revision is
approved in compliance with the requirements of ANSI and SCC for accreditation of a Standards
Development Organization. In the event that no revisions are issued for a period of four years from the
date of publication, action to revise, reaffirm, or withdraw the standard shall be initiated.

Annex A, identified as Informative, is for information purposes only.

In Canada, there are two official languages, English and French. All safety warnings must be in French
and English. Attention is drawn to the possibility that some Canadian authorities may require additional
markings and/or installation instructions to be in both official languages.

This First Edition Joint American National Standard and National Standard of Canada is based on, and
now supersedes, the First Issue of UL 1389 Outline of Investigation and the First Edition of ULC/ORD-
C1389-19.

Comments or proposals for revisions on any part of the Standard may be submitted to UL at any time.
Proposals should be submitted via a Proposal Request in UL’s On-Line Collaborative Standards
Development System (CSDS) at http://csds.ul.com.

Requests for interpretation of this Standard should be sent to ULC Standards. The requests should be
worded in such a manner as to permit a "yes” or "no” answer based on the literal text of the requirement
concerned.

UL's Standards for Safety are copyrighted by UL. Neither a printed nor electronic copy of a Standard
should be altered in any way. All of UL's Standards and all copyrights, ownerships, and rights regarding
those Standards shall remain the sole and exclusive property of UL.

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 is intended to be used for conformity assessment.

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

CETTE NORME NATIONALE DU CANADA EST DISPONIBLE EN VERSIONS FRANÇAISE ET
ANGLAISE.
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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) NFPA 70, National Electrical Code (NEC), International Fire Code (IFC), NFPA 1, Fire Code,
NFPA 55 Compressed Gases and Cryogenic Fluids Code, and NFPA 58, Liquefied Petroleum Gas
Code.

1.2 Plant oil extraction equipment includes:

a) Preparatory equipment, for preparing the plant material for extraction of the oil, such as
trimming, deseeding, and drying/curing;

b) Extractors, for removing the oil from the plant material by the use of butane, ethanol, n-hexane,
liquefied petroleum gas (LPG), pentane or propane (flammable solvents) and Carbon Dioxide
(CO2) (non-flammable solvent);

c) Extraction booths or pods, for enclosing/protecting plant oil extraction equipment; and

d) Post-processing equipment, for finalizing the plant oil extraction process such as vacuum ovens,
rotary evaporators, and solvent recovery pumps.

1.3 This equipment, along with systems involving any combination of this equipment, is used for
extracting oils from plants as instructed by the manufacturer.

1.4 The requirements in this standard do not cover the physiological or other attributes or effects that
may result from the use of this equipment.

1.5 This standard does not apply to equipment involving 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).

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 installation.

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 documents shown below are referenced in the text of this Standard. Unless otherwise stated
elsewhere in this Standard, such reference shall be considered to indicate the edition and/or revisions of
the document available at the date on which the Committee approved this Standard.

UL Standards

UL 21 LP-Gas Hose
UL 25Meters for Flammable and Combustible Liquids and LP-Gas
UL 51 Power-Operated Pumps and Bypass Valves for Anhydrous Ammonia, LP-Gas, and Propylene
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 Compressed Gas Regulator Accessories
UL 305 Panic Hardware
UL 330A Hose and Hose Assemblies for Use With Dispensing Devices Dispensing Gasoline and
Gasoline/Ethanol Blends With Nominal Ethanol Concentrations Up To 85 Percent (E0 – E85)
UL 404 Gauges, Indicating Pressure, for Compressed Gas Service
UL 429 Electrically Operated Valves
UL 508 Industrial Control Equipment
UL 508A Industrial Control Panels
UL 536 Flexible Metallic Hose
UL 569 Pigtails and Flexible Hose Connectors for LP-Gas
UL 674 Electric Motors and Generators for Use in Hazardous (Classified) Locations
UL 698A Industrial Control Panels Relating to Hazardous (Classified) Locations
UL 779 Electrically Conductive Floorings
UL 783 Electric Flashlights and Lanterns for Use in Hazardous (Classified) Locations
UL 823 Electric Heaters for Use in Hazardous (Classified) Locations
ANSI/CAN/UL/ULC 842, Valves for Flammable Fluids
UL 842A Valves for Gasoline and Gasoline/Ethanol Blends with Nominal Ethanol Concentrations up to 85
Percent (E0 – E85)
UL 844 Luminaries for Use in Hazardous (Classified) Locations
UL 873 Temperature-Indicating and -Regulating Equipment
UL 969Marking 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 II, Division 2
and Zone 22 Hazardous (Classified) Locations
UL 1861 Power Operated Chemical Pumps
UL 1963 Refrigerant Recovery/Recycling Equipment
UL 2011 Machinery
UL 2755Modular Data Centers
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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 Artificially 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 Nonincendive Electrical Equipment for Use in Class I and II, Division 2 and Class III,
Divisions 1 and 2 Hazardous (Classified) Locations

ULC Standards

ULC/ORD-C25 Meters for Flammable and Combustible Liquids and Propane
ULC/ORD-C132 Safety Relief Valves for Anhydrous Ammonia and Propane
ULC/ORD-C252 Gas Pressure Regulators
ULC/ORD-C404 Pressure Indicating Gauges for Compressed Gas Service
ULC-S132 Standard Method of Tests for Emergency Exit and Emergency Fire Exit Hardware
ULC-S524 Installation of Fire Alarm Systems
ULC-S533 Egress Door Securing and Releasing Devices
ULC-S4400 Premises, Buildings and Equipment Utilized for the Cultivation, Processing and Production of
Cannabis
ULC/ORD-C536 Flexible Metallic Hose

Other Standards

ASTM D471 Standard Test Method for Rubber Property-Effect of Liquids
ASME Boiler and Pressure Vessel Code (ASME/BPVC), Section VIII, Division 1, Rules for Construction of
Pressure Vessels
ASME B31.3 Process piping
ASME B36.10MWelded and Seamless Wrought Steel Pipe
CGA S-1.1, Pressure Relief Device Standards – Part 1 – Cylinders for Compressed Gases
CSA 8.1 Elastomeric Composite Hose and Hose Couplings for Conducting Propane and Natural Gas
CSA 8.3 Thermoplastic Hose and Hose Couplings for Conducting Propane and Natural Gas
CSA B51 Boiler, Pressure Vessel and Pressure Piping Code
CSA B149 Natural Gas and Propane Installation Code
CSA C22.1 Canadian Electrical Code, Part I (CE Code)
CSA C22.2 No. 14 Industrial Control Equipment
CSA C22.2 No. 30 Explosion-Proof Enclosures for Use in Class I 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 I and II, Division 2 and Class III,
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
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 Flammable and Combustible Liquids Code
NFPA 33 Spray Application Using Flammable or Combustible Materials
NFPA 55 Compressed Gases and Cryogenic Fluids Code
NFPA 58 Liquefied Petroleum Gas Code
NFPA 70 National Electrical Code (NEC)
NFPA 72 National Fire Alarm and Signaling Code
NFPA 77 Static Electricity
NFPA 91 Exhaust Systems for Air Conveying of Vapors, Gases, Mists, and Particulate Solids
NFPA 496 Purged and Pressurized Enclosures for Electrical Equipment
NFPA 497 Classification of Flammable Liquids, Gases, or Vapors and of Hazardous (Classified) Locations
for Electrical Installations in Chemical Process Areas
National Building Code of Canada (NBC)
National Fire Code of Canada (NFC)
29 CFR 1926.153 Liquefied Petroleum Gas (LP-Gas)

Abbreviations
ANSI – American National Standards Institute
ASME – American Society of Mechanical Engineers
ASTM – American Society for Testing and Materials
CFR – United States Code of Federal Regulations
CGA – Compressed Gas Association
CSA – CSA Group
NFPA – National Fire Protection Association

4 Glossary

4.1 ASTM IRM 903/IRM 903 – A high-swelling petroleum base oil described in ASTM D471, Standard
Test Method for Rubber Property-Effect of Liquids.

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,

Full document details: UL 1389 2021

http://www.avadocuments.com/doc/ul-1389-2021
http://www.avadocuments.com/doc/ul-1389-2021


DECEMBER 2, 2021 ANSI/CAN/UL/ULC 1389 15

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) Involves a feature or characteristic not required in the application of the component in the
product covered by this standard, or

b) Is superseded 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 Specific components are incomplete in construction features or restricted in performance
capabilities. Such components are intended for use only under limited conditions, such as certain
temperatures not exceeding specified limits, and shall be used only under those specific conditions.

6 Normative References

Section 6 revised and relocated as Section 3A

6A Schedule of Limitations on Components

6A.1 All conditions of acceptability associated with the components (sometimes referred to as the
schedule of limitations) 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 if applicable.

PART I – PLANT OIL EXTRACTORS

CONSTRUCTION

7 General

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 normal or abnormal conditions, shall be provided with area classification documentation
addressing the potential source of release. This classification documentation shall be in accordance with
NFPA 497.

7.6 Control panels which form a portion of machines intended for General Use shall, either alone or in
conjunction with the machinery, comply with the following requirements as applicable:

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

b) For NEC-based installations: UL 508A.

8 Pressure Vessels

8.1 Pressure vessels over 6 in (152 mm) inside diameter with a design pressure greater than 15 psig
(103 kPa) shall be constructed, tested, inspected and marked to indicate compliance with the following, as
applicable:

a) For CE Code-based installations: CSA B51; and

b) For NEC-based installations: ASME/BPVC, Section VIII, Division 1, Division 2, or Division 3.

8.2 Pressure vessels shall also be designed for a working pressure in compliance with the applicable
performance requirements of this standard.

8.3 Pressure vessels bearing the ASME Code "U", "U2", "U3" or "UM" symbol complying with 8.1 are
considered acceptable without tests.

8.4 The manufacturer shall submit evidence of compliance of these vessels with ASME Boiler and
Pressure Vessel Code, Section VIII.

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 considered 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 the 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:

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 –
Cylinders for Compressed Gases, Compressed Gas Association Standard S-1.1.

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

e) Elastomeric 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, a pressure of four times the maximum
adjustable setting of the pressure limiting devices.

10 Piping, Hose, Tubing and Fittings

10.1 Piping, tubing and fittings shall be designed for at least 1.5 times of the operating pressure and shall
be suitable for the solvent or cooling fluid. Suitability shall consider the following:

a) Material compatibility with the fluids.

b) Operating pressure.

c) Solvent fluid-containing parts other than a seal ring or gasket shall have a melting point (solidus
temperature) of not less than 510°C (950°F).

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