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PLEASE NOTE:

The information contained in this document was obtained from sources believed to be reliable and is based on
technical information and experience currently available from members of the Compressed Gas Association, Inc.
and others. However, the Association or its members, jointly or severally, make no guarantee of the results and
assume no liability or responsibility in connection with the information or suggestions herein contained. Moreover,
it should not be assumed that every acceptable commodity grade, test or safety procedure or method, precaution,
equipment or device is contained within, or that abnormal or unusual circumstances may not warrant or suggest
further requirements or additional procedure.

This document is subject to periodic review, and users are cautioned to obtain the latest edition. The Association
invites comments and suggestions for consideration. In connection with such review, any such comments or
suggestions will be fully reviewed by the Association after giving the party, upon request, a reasonable oppor-
tunity to be heard. Proposed changes may be submitted via the Internet at our website, www.cganet.com.

This document should not be confused with federal, state, provincial, or municipal specifications or regulations;
insurance requirements; or national safety codes. While the Association recommends reference to or use of this
document by government agencies and others, this document is purely voluntary and not binding unless adopted
by reference in regulations.

A listing of all publications, audiovisual programs, safety and technical bulletins, and safety posters is available
via the Internet at our website at www.cganet.com. For more information contact CGA at Phone: 703-788-2700,
ext. 799. E-mail: customerservice@cganet.com.

Work Item 18-027
Medical Gases Committee

NOTE—Technical changes from the previous edition are underlined.
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AMERICAN NATIONAL STANDARD

Approval of an American National Standard requires verification by ANSI that the requirements for due process,
consensus, and other criteria for approval have been met by the standards developer.

Consensus is established when, in the judgment of the ANSI Board of Standards Review, substantial agreement
has been reached by directly and materially affected interests. Substantial agreement means much more than a
simple majority, but not necessarily unanimity. Consensus requires that all views and objections be considered,
and that a concerted effort be made toward their resolution.

The use of American National Standards is completely voluntary; their existence does not in any respect preclude
anyone, whether he has approved the standards or not, from manufacturing, marketing, purchasing, or using
products, processes, or procedures not conforming to the standards.

The American National Standards Institute does not develop standards and will in no circumstances give an
interpretation of any American National Standard. Moreover, no person shall have the right or authority to issue
an interpretation of an American National Standard in the name of the American National Standards Institute.
Requests for interpretations should be addressed to the secretariat or sponsor whose name appears on the title
page of this standard.

CAUTION NOTICE: The American National Standard may be revised or withdrawn at any time. The procedures
of the American National Standards Institute require that action be taken to periodically reaffirm, revise, or with-
draw this standard. Purchasers of American National Standards may receive current information on all standards
by calling or writing the American National Standards Institute, 11 West 42nd Street, New York, NY 10036.

Approved as an American National Standard on April 6, 2018.
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1 Introduction

Compressed medical gases (CMG) are intended for use in the diagnosis, cure, mitigation, treatment, or preven-
tion of disease in human beings or animals.

Medical gas supply systems deliver CMG to piped distribution systems at health care facilities. Oxygen USP and
medical air USP provide direct assistance for breathing and also assist in the delivery of medical treatment(s).
Oxygen USP, medical air USP, and CMG mixtures are used in hyperbaric chambers. Nitrogen NF is used to
operate power tools during patient care procedures. CMG shall be permitted to be supplied to the medical gas
piped distribution system by cylinders or containers connected to a manifold system, a cryogenic fluid central
supply (either a permanently installed bulk supply system or permanently installed microbulk supply system), or
a temporary supply system.

Supplier-owned or health care facility-owned storage and control systems that supply CMG shall be installed and
maintained in compliance with this standard, applicable regulations, and the U.S. Food and Drug Administration
(FEDA) current good manufacturing practices (CGMP).

The system owner is responsible for compliance with CGMP. Title 21 of the U.S. Code of Federal Regulations
(21 CFR) Parts 210-211 prohibits the adulteration of drugs [1]." Introducing a drug product into a system that has
not been installed in accordance with CGMP will adulterate the product. The supplier of the CMG is responsible
for ensuring that the system has been installed in compliance with CGMP prior to first filling of the system. Sup-
plier and contractor personnel that work on supplier-owned equipment shall be able to provide documentation
that demonstrates compliance with this standard.

2 Scope

This standard provides the minimum requirements for the design, installation, maintenance, testing, and removal
of CMG supply systems at health care facilities. For facilities that are solely intended for use in non-human
applications (i.e., veterinary or pharmaceutical), the applicability of this standard is to be determined by the CMG
system designer, authority having jurisdiction (AHJ), or other related parties based on facility requirements.
Strict adherence to CGMP shall be taken into account to prevent adulteration of the CMG.

This standard applies to all new or upgraded CMG supply systems at health care facilities. It provides direction
for compliance with the following national regulations and model codes:

e Federal Food, Drug, and Cosmetic Act [2];

e Title 21 of the U.S. Code of Federal Regulations (21 CFR) Parts 210 to 211 [1];
e NFPA 55, Compressed Gases and Cryogenic Fluids Code [3]; and

e NFPA 99, Health Care Facilities Code [4].

Section 5 covers the scope of these regulations and their applicability to CMG supply systems. This standard
captures the requirements from these codes along with best practices to provide a comprehensive publication
for the process of designing, locating, installing, commissioning, maintaining, testing, removing, and documenting
work on a medical gas supply system.

In an upgrade, the complete system shall be modified to comply with current standards. Failure of individual
components may not invoke a full system upgrade. An exception is replacing piping or control assemblies that
do not include the replacement or relocation of the bulk liquid storage vessel(s) may not invoke the foundation
requirements in 8.2.

This standard does not apply to:

e piped distribution systems including source valve requirements;

' References are shown by bracketed numbers and are listed in the order of appearance in the reference section.
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e manufacture of assemblies such as pressure control manifolds that are manufactured in a supplier's shop
and qualified for medical gas service in accordance with the CMG supply system installer’s policies;

¢ manufacturing plants or other establishments operated by the supplier or the supplier's agent for the purpose
of storing and refilling portable containers, trailers, mobile supply trucks, or tank cars with medical gases;

¢ nonhealth care facilities such as laboratories, pharmaceutical, or biotechnology facilities;

e medical vacuum systems; or

e supply systems that generate CMG on-site.

3 Definitions
For the purpose of this standard, the following definitions apply.
3.1 Publication terminology

311 Shall
Indicates that the procedure is mandatory. It is used wherever the criterion for conformance to specific recom-
mendations allows no deviation.

3.1.2 Should
Indicates that a procedure is recommended.

313 May
Indicates that the procedure is optional.

314 Will
Is used only to indicate the future, not a degree of requirement.

3.1.5 Can
Indicates a possibility or ability.

3.2 Technical definitions

3.21 Argon
Inert gas used as a purge medium during the fabrication of welded stainless steel piping assemblies.

3.2.2 Authority having jurisdiction (AHJ)
Organization, office, or individual responsible for enforcing the requirements of a code or standard or responsible
for approving equipment, materials, installations, or procedures.

NOTE—There may be multiple AHJs with various levels of responsibilities and authority.

3.23 Brazer
Person with documented proficiency in the silver brazing procedures used to join pipe and tubing during the
installation of a CMG supply system.

3.24 Bulk cryogenic fluid central supply system
Cryogenic fluid central supply system with a storage capacity greater than 566 m® (20 000 scf).

3.25 Certified
Container or system whose content is manufactured, tested, and in compliance with applicable standards, for
example, United States Pharmacopoeia—National Formulary (USP-NF) or supplier standards [5].

3.2.6 Clean for oxygen service
System or component of a system that is specifically cleaned, inspected, labeled, and packaged for use with
oxygen.
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3.2.7 Commissioning
Process ensuring the completeness of a supply system when it is brought on line.

3.2.8 Component
Single piece or assembly.

3.2.9 Compressed medical gases (CMG)
Any liquefied or vaporized gas alone or in combination with other gases that is a drug as defined by 201(g)(1) of
the Federal Food, Drug and Cosmetic Act, 21USC321(g)(1) [2].

NOTE—CMG include gas(es) recognized in the current USP—NF or supplement(s) and gas(es) intended for direct use or as
a component of a gas(es) in the diagnosis, cure, mitigation, treatment, or prevention of diseases in man or animals that
achieves its intended purpose through chemical rather than physical means [5].

3.2.10 Cryogenic fluid central supply system

Assembly of equipment for supplying CMG, including but not limited to, a stationary tank(s) that is permanently
installed through anchoring to a foundation, pressure regulators, pressure relief devices (PRDs), vaporizers,
manifolds, and interconnecting piping that is designed to be filled at the health care facility with a cryogenic fluid
and that terminates at the source valve.

3.2.11 Emergency oxygen supply connection
Assembly of equipment installed per NFPA 99 that permits a gas supplier to make a temporary connection to
supply oxygen to the distribution piped system instead of the source valve [4].

3.2.12 Field service technician
Supplier or contracted personnel trained and qualified in the specific job function performed as a part of the
installation, modification, maintenance, or removal of a CMG supply system.

3.213 First fill
Initial charging of a storage vessel with CMG at a health care facility.

3.214 Health care facility
Buildings or portions of buildings in which medical, dental, psychiatric, nursing, obstetrical, or surgical care are
provided.

NOTE—Health care facilities include, but are not limited to, hospitals, nursing homes, limited care facilities, clinics, medical
and dental offices, and ambulatory care centers that are either permanent or movable.

3.2.15 High pressure system
System that operates at pressures between 435 psi and 3 000 psi (3 000 kPa and 20 680 kPa).?

3.2.16 Incumbent
Health care facility’s current supplier.

NOTE—In an upgrade the incumbent can be the incoming supplier.

3.217 Inspection
Physical examination of a supply system performed in accordance with the system owner’s and/or supplier’s

policy.

3.2.18 Installation checklist
Critical elements that are documented before placing a system in service.

3.219 Installer
Qualified person or company responsible for the installation of the CMG supply system or components that make
up the system.

2 kPa shall indicate gauge pressure unless otherwise noted as (kPa, abs) for absolute pressure or (kPa, differential) for differ-
ential pressure. All kPa values are rounded off per CGA P-11, Metric Practice Guide for the Compressed Gas Industry [6].
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3.2.20 Medical air USP
Drug defined by the USP and used for the treatment of disease in people and animals [5].

3.2.21 Microbulk cryogenic fluid central supply system
Cryogenic fluid central supply system with a storage capacity of less than or equal to 566 m® (20 000 scf).

3.2.22 Compressed medical gases supply system
Assembly of designed, installed, and tested components from the fill connection up to but not including the source
valve that supply a drug or drug ingredient at the desired quantity, pressure, and temperature.

NOTE—The drug or drug ingredient can be supplied as a liquid, gas, or both, per the definition of bulk supply systems in
NFPA 99 [4]. The source valve is also defined in NFPA 99 [4].

3.2.23 Nitrogen NF
Inactive drug ingredient defined by the NF that is used to support patient care procedures, for example, operating
power tools.

3.2.24 Nonconformance
Failure of a product or service to comply with a requirement of a company's quality system.

NOTE—This may include defects, malfunctions, or any deficiency that does not meet specifications.

3.2.25 Oxygen USP
Drug defined by the USP and used for the treatment of disease in man and animals [5].

3.2.26 Particulate
Solid matter suspended in a liquid or gas stream.

3.2.27 Personnel
Individuals that design, install, maintain, or remove CMG supply components or systems.

NOTE—Personnel includes individuals that supervise design, installation, maintenance, or removal activities.

3.2.28 Piped distribution system

Pipeline network assembly of equipment that starts at and includes the source valve, warning systems (master,
area, local alarms), bulk gas system signal actuating switch or sensor wiring, interconnecting piping, and all other
components up to and including the station outlets/inlets, as defined in NFPA 99 [4].

3.2.29 Process flow diagram
Diagram, drawing, or schematic showing the flow of product through the CMG supply system.

3.2.30 Purity
Result of test(s) to determine the composition of a fluid.

NOTE—Purity is expressed in volume percent or parts per million by volume.

3.2.31 Quality assurance (QA) representative
Supplier’s technical manager or equivalent.

NOTE—The QA representative is responsible for the compliance aspects of proper installation, operation, and maintenance
of the CMG supply system.

3.2.32 Quality control unit (QCU)
Organizational element that is responsible for the supplier’s quality control activities.

3.2.33 Source valve

Shutoff valve located in the supply system enclosure, downstream of the supply system, where the CMG enters
the piped distribution system.
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3.2.34 Supervise
Act of overseeing work performed during the installation of a CMG system.

3.2.35 Supplier
Firm contracted to provide the CMG and/or the equipment used to store and deliver CMG to the health care
facility.

3.2.36 Swap out
Removal and reinstallation of a CMG supply system at a health care facility.

3.2.37 System owner
CMG supplier, health care facility, or a combination thereof.

3.2.38 Temporary supply
CMG supply system that is intended for use at a health care facility site during interruption of supply from a
permanent CMG supply system.

3.2.39 Third-party medical gas verifier

Person authorized and credentialed to ASSE 6035, Bulk Medical Gas Systems Verifiers to perform CMG supply
system verifications, and who is independent of personnel involved in the design, installation, and brazing of the
CMG supply system [7].

3.2.40 Upgrade
Scheduled replacement of a bulk liquid supply vessel, vaporizer, or final control regulator assembly.

3.2.41 Vessel
Container designed to hold a fluid under pressure including all associated components.

3.2.42 Water
Potable water.

3.243 Wetted
Portion of a system or component that is in direct contact with the fluid (liquid or gas) inside the system or com-
ponent.

3.2.44 Work permit
Process that ensures planning and preparation before beginning work that can be hazardous to personnel and
equipment or work that is not ordinarily performed at a site.

NOTE—See Title 29 of the U.S. Code of Federal Regulations (29 CFR) Part 1910 Subpart Q “Welding, Cutting and Brazing”,
and 29 CFR 1910.147 “The Control of Hazardous Energy (Lockout/Tagout)” [8].

4 Health hazards and safety considerations

Certain activities require the use of personnel protective equipment (PPE). Refer to the supplier's and health care
facility’s policies for specific types of approved PPE.

The supplier’s safety data sheet (SDS) for safety information on a specific CMG shall be available for reference.

Liquid and gaseous product knowledge is required for CMG systems. General safety hazards (liquid and gaseous
products) are:

e Oxygen has a greater capacity to support combustion than air. Porous organic materials such as clothing
can retain oxygen for a considerable period and if exposed to a source of ignition the material will burn
violently and can cause severe burns;

e Severe frostbite can result if a liquid CMG product comes in contact with the skin. Frostbite, which causes
an effect on the skin similar to a burn, can also result if contact is made with uninsulated pipe or components
containing liquid CMG products;
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¢ All CMG systems shall be kept clean. Oxygen and nitrous oxide systems can react violently where organic
or combustible materials are present under certain conditions of temperature and pressure;

e Asphyxiation or oxygen enrichment can result if liquid or gaseous CMG products are installed or stored in
confined spaces. Natural or mechanical ventilation is required for CMG systems installed in buildings or any
confined area; and

e CMG products shall be handled or used only by persons with safety training.

5 Applicable codes and standards

A CMG supply system shall meet the following codes and regulations:
e NFPA99 [4];

e NFPA 55 for more specific requirements for bulk CMG supply systems (as well as other compressed gases
and cryogenic liquids) [3]; and

e FDA regulations found in 21 CFR Parts 210 to 211 [1].

This standard provides the requirements for compliance with CGMPs and the previous standards associated with
personnel qualifications, design, installation, startup, testing, maintenance, removal, and documentation for CMG
supply systems.

CMG supply systems are governed by national and local regulations. On a national level, the FDA regulations,
21 CFR Parts 210 to 211, regulate the quality of CMG and the equipment used for delivering these gases to
health care facilities [1].

On a local level, a municipality will typically have a fire code governing the location and operation of a supply
system (medical or industrial). A CMG supply system shall meet local codes and standards for hazardous mate-
rials. Local municipalities typically adopt one of the following sets of model fire codes either with or without mod-
ification and as interpreted by the AHJ:

e International Fire Code® (IFC) [9]; and
o NFPA 1, Fire Code [10].

Both the IFC and NFPA 1 refer back to NFPA 55 for industrial and medical supply systems and to NFPA 99 for
medical supply systems [9, 10, 3, 4].

6 Personnel

6.1 Quality control unit

6.1.1 Head of quality control unit

Companies working with CMG supply systems at health care facilities shall designate an individual to head the

quality control unit (QCU). This individual shall be permitted to delegate certain functions of the QCU to others;
however, responsibility for the overall functioning of the QCU remains with the head of the unit.

6.1.2 Responsibilities of the quality control unit

Companies involved with CMG supply systems at health care facilities shall designate members of the QCU.
These individuals shall have the training, experience, responsibility, and authority to ensure that CMG is not
adulterated or misbranded. The QCU shall have the final authority for the release of product to the supply system.

The QCU shall have the responsibility and authority to:

e approve or reject procedures and specifications that have an impact upon the safety, identity, strength, qual-
ity, and purity of the CMG in a CMG supply system;
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e ensure equipment is available for the testing and approval/rejection of a CMG supply system;
e ensure there is a qualified individual(s) to design, supervise, install, and maintain a CMG supply system;

NOTE—The supervisor shall be permitted to be a field service technician or the QA representative. The supervisor shall
be permitted to participate in the installation, modification, maintenance, or removal of a CMG supply system.

e review and approve installation documentation, test records, and/or field reports, as appropriate;

e ensure that any nonconformances are investigated and resolved; and

e review and approve a supply system installation before use.
6.2 Personnel qualifications

Personnel working with CMG supply systems shall have education, training, and/or documented practical expe-
rience and shall be able to demonstrate knowledge of their respective responsibilities. The following sections
describe the minimum qualification requirements for personnel involved with the design, installation, verification,
maintenance, and removal activities of a CMG supply system.

Compliance with ASSE 6015, Bulk Medical Gas Systems Installers shall be permitted to be used as evidence of
meeting the personnel qualification requirements found in this standard [11].

ASSE 6010, Medical Gas Systems Installers and ASSE 6040, Medical Gas Systems Maintenance Personnel
specify qualifications for the health care facility personnel who install or maintain, respectively, the CMG piped
distribution systems that is downstream of the bulk supply system starting at and including the source valve in
accordance with NFPA 99 [12, 13, 4]. These standards shall not apply to the installation and maintenance of
CMG supply systems.

6.2.1 Experience

The supplier shall have a written policy describing the experience requirements for personnel involved with CMG
supply systems.

6.2.2 Education and training

Personnel working with CMG supply systems shall have education, training, and documented practical experi-
ence for the specific job functions they perform. Initial and refresher education in specific job functions is required
and shall be permitted to be obtained through formal training or on-the-job training. The method of training shall
be defined in the supplier’s policies.

For CMG supply system installers, the requirements for initial education shall be met by a minimum 32 hours of
formal education including an examination method approved by the supplier's QCU. The method of education
assessment shall be defined in the supplier’s policies. Refresher training is required when changes occur and
become effective in this standard, NFPA 55, NFPA 99, or 21 CFR Parts 210 to 211 that impact the CMG supply
system and as defined by the supplier’s policies [3, 4, 1].

Personnel who are not employed by the CMG supplier shall comply with one of the following:
e be trained and qualified in the CMG supplier’s procedures; or

e provide documented evidence of complying with the requirements of this standard as required by the sup-
plier.

CGMP regulations require that personnel be trained in the operations they perform as well as in the portions of
the CGMP regulations that apply to those operations. Training content and frequency shall be defined and shall
ensure that employees are familiar with the regulations and procedures applicable to their job function.

Records of all training received by personnel working with CMG supply systems shall be maintained by the firm.

A card or certificate approved by the supplier's QCU shall be permitted to be used to demonstrate compliance
with the training requirements in this standard.
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