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Information on IAPMO Codes and Standards Development

1. Applicable Regulations. The primary rules governing the processing of the Uniform Solar, Hydronics &
Geothermal Code and Uniform Swimming Pool, Spa and Hot Tub Code are the IAPMO Regulations
Governing Consensus Development. Other applicable rules include the Guide for the Conduct of Participants
in the IAPMO Codes and Standards Development Process. For copies of these documents, contact the Code
Development Department at IAPMO World Headquarters at 4755 E. Philadelphia Street, Ontario, CA 91761-
2816 USA, or at 909-472-4100. These documents are also available at the IAPMO website at www.iapmo.org.

The following is general information on the IAPMO process. All participants, however, should refer to the
actual rules and regulations for a full understanding of this process and for the criteria that govern participation.

2. Technical Committee Report (TCR). The Technical Committee Report is defined as “the Report of the
Technical Committee, consisting of the Report on Proposals (ROP), as modified by the Report on Comments
(ROC), published by the Association.”

3. Report on Proposals (ROP). The ROP is defined as “a report to the Association on the actions taken by
Technical Committees, accompanied by a ballot statement and one or more proposals on text for a new
Document or to amend an existing Document.” The ROP and the ROC together comprise the Technical
Committee Report. Anyone who does not pursue an issue, either in person or by designated representative in
accordance with Section 7.0 (Public Review and Comment of the Regulations Governing Consensus
Development), as a proposed amendment of the Report on Proposals will be considered as having their
objection resolved.

4. Report on Comments (ROC). The ROC is defined as “a report to the Association on the actions taken by
Technical Committees, accompanied by a ballot statement and one or more comments resulting from public
review of the Report on Proposals (ROP).” The ROP and the ROC together constitute the Technical
Committee Report. Anyone who does not pursue an issue, either in person or by designated representative in
accordance with Section 8.0 (Public Review and Comment of the Regulations Governing Consensus
Development), as a proposed amendment of the Report on Comments will be considered as having their
objection resolved.

5. Appeals. Anyone can appeal to the Executive Committee concerning procedural or substantive matters
related to the development, content, or issuance of any Document of the Association or on matters within the
purview of the authority of the Committee. Such appeals must be in written form and filed with the Secretariat
(See 9.0 of the Regulations Governing Consensus Development). Time constraints for filing an appeal must
be in accordance with Section 9.0. Objections are deemed to be resolved if not pursued at this level.

6. Document Issuance. The USHGC/USPSHTC Executive Committee is the issuer of the Uniform Solar,
Hydronics & Geothermal Code and Uniform Swimming Pool, Spa and Hot Tub Code. The committee acts on
the issuance of a Document within sixty days from the date of the recommendation from the ROC Technical
Committee Meeting, unless this period is extended by the Executive Committee.
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To: IAPMO Members and Other Interested Parties

Date: September 9, 2022

Enclosed is your 2022 Report on Proposals (ROP).

These proposals were presented to the Solar, Hydronics & Geothermal Technical Committee
members who met in Ontario, California on June 21, 2022.

All comments for consideration by the Technical Committee should be submitted to IAPMO by
January 13, 2023.

On May 16, 2023, the Technical Committee will consider all the comments received in
response to the actions contained within the ROP for the Uniform Solar, Hydronics &
Geothermal Code (USHGC) and will vote on whether to modify any of their previous actions.

Following the ROP is a preprint of the USHGC, as it would appear in the event that all
proposals accepted by the USHGC Technical Committee in June 2022 are ultimately approved
for inclusion in the final version of the 2024 edition of the Uniform Solar, Hydronics &
Geothermal Code. This preprint is provided to you as a courtesy. All changes are tentative and
subject to revision. This document is not to be considered the final version of the 2024 Uniform
Solar, Hydronics & Geothermal Code. Specific authorization from IAPMO is required for
republication or quotation.

THE BALLOT RESULTS ON ALL COMMITTEE ACTIONS ON PROPOSALS PASSED EXCEPT FOR THE
FOLLOWING TWO ACTIONS:

ITEM 007
ITEM 015

FAILED TO ACHIEVE THE NECESSARY 2/3 AFFIRMATIVE VOTE OF RETURNED BALLOTS.
FAILED TO ACHIEVE THE NECESSARY 2/3 AFFIRMATIVE VOTE OF RETURNED BALLOTS.

In accordance with Section 6.8.2 of the Regulations Governing Consensus Development of the USHGC and
USPSHTC where the technical committee actions failed to achieve the necessary 2/3 affirmative vote, a public
comment is requested for each proposal listed above. All proposals listed above shall be reconsidered by the
technical committee as an automatic public comment.
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FORM FOR COMMENTS ON IAPMO USPSHTC/USHGC COMMITTEE DOCUMENTS-2021

. ______________________________________________________________________________________________________________________|
NOTE: All Comments MUST be received by 5:00 PM PST on January 13, 2023
PLEASE USE SEPARATE FORM FOR EACH COMMENT
Forms to be submitted electronically and accessed at the following:
http://codes.iapmo.org/form_comments_ushgc uspshtc 2024.aspx

Date Name Tel. No.
Organization Email Address
Street Address City State Zip.

Please Indicate Organization Represented (if any)

Recommendation:

Check one (see instructions)
O Accept as Submitted

O Accept as Modified

O Reject

P .
Section number: Code: USPSHTC L USHGC  "s

Comment on Proposal Item number:

Proposed Text [Note: Proposed text must be in legislative format i.e., using underscore to denote wording to be inserted
(wording) and strike through to denote wording to be deleted (weording)].

Statement of Problem and Substantiation/Resolution:

Are you referencing standards in your comment? Check one O Yes O No

If yes, please provide two hard copies or one electronic copy with your comment. Please note that if a standard is
referenced above in your comment you must submit such standard in order for your comment to be processed. If the
standard is not received by the closing date, your comment is considered incomplete and will not be processed.

Where additional supplementary materials such as tests, research papers, or other documents need to be
submitted, please provide supporting material electronically. Please note that if supporting material is not
received by the closing date, it will not be accepted for review by the Technical Committee.

Copyright Assignment (This comment is original materials and is considered to be the submitter’s own idea based on, or
as a result of, research and experience, and is not copied from another source).

| hereby irrevocably grant and assign IAPMO all and full rights in copyright, in this proposal. | understand and intend that |
acquire no rights, including rights as a joint author, in any publication of IAPMO in which this comment in this or another
similar or analogous form is used. | hereby warrant that | am the author of this comment and that | have full power
and authority to enter into this copyright assignment.

O By checking this box | affirm that | am, and agree to be legally bound by the above Copyright Assignment and the

terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature.

Note: If you are not the author of this comment (this text is copied from another source) please do not submit.

The author of the comment must give copyright assignment (which is the submitter’s own idea based on or as a
result of research, experience and is not copied from another source).

Patent Policy. IAPMQO’s patent policy is to adhere fully to the ANSI patent policy. Every proponent of a code change
proposal should familiarize him or herself with the ANSI patent policy which is available in its entirety at
www.ansi.org/essentialrequirements. Upon receipt of a notice of an essential patent claim, IAPMO will coordinate with the
claimant to ensure collection of the assurance(s) required by IAPMO’s adherence to the ANSI patent policy before the
proposal that includes an essential patent claim is introduced into the code development process.




INSTRUCTIONS FOR SUBMITTING COMMENTS
PLEASE READ CAREFULLY

1. Check the appropriate box to indicate whether this comment recommends adding new text, revising existing
text, or delete text without substitution (see examples below).

2. Enter the appropriate comment on proposal item number that the proposed text applies to.

3. Inthe space identified as “Proposed Text” indicate as follows:

e Where making a recommendation to “Accept as Submitted”, simply state “I request to accept the code
change proposal as submitted by this public comment”.

e Where making a recommendation of “Accept as Modified”, indicate the exact wording you propose
based on the original proposal. (Refer to Examples for applying charging statement for adding text,
deleting text and revising text)

o Where making a recommendation of “Reject”, simply state “| request to reject the code change proposal
by this public comment.

4. In the space titled, “Statement of Problem and Substantiation/Resolution,” state the problem that will be
resolved by your recommendation and give the specific reason for your comment.

5. Where referencing a standard in your comment, such standard needs to be submitted in accordance with
the Guidelines for Referencing Mandatory Standards. Please provide two hard copies or one electronic copy
with your comment. Please note that if the standard is not received by the closing date, your comment is
considered incomplete and will not be processed.

6. Where additional supplementary materials such as tests, research papers, or other documents, need to be
submitted, please provide supporting material electronically. Please note that if supporting material is not
received by the closing date, it will not be accepted for review by the Technical Committee.

7. Check the box for copyright assignment. Please note if you are not the author of this comment (this text is
copied from another source) please do not submit the proposed change. The author of the comment must
give copyright assignment (which is the submitter's own idea based on or as a result of research,
experience and is not copied from another source).

Note: Content of Comments shall be in accordance with Section 7.4.1 of the IAPMO Regulations Governing
Consensus Development of the USHGC and USPSHTC. Failure to comply with the above requirements will
result in the comment not being processed. For further information on the standards process, please contact
Code Development at 909-472-4111. For technical assistance, please call 909-230-5535 or 909-218-8126, or
email alma.ramos@iapmo.org.

Note printed copies of the above referenced documents will not be available at the hearings.
Examples for applying charging statement for adding text, deleting text and revising text
Add new text as follows (applies only when adding a new section or all new text):

Water Service. Piping from the water main or source of water supply to the water distribution piping of the building
or premises served irrespective of the water meter location.

Revise text as follows (applies when revising an existing section by deleting text, adding text or both as
follows):
Bunldlng Supply

main or source of water SUDDlV to the water dlstrlbutlon piping of the bundlnq or Dremlses served irrespective of the

water meter location.

Delete text W|thout substltutlon (applles when deleting an entlre sectlon table or both as foIIows)
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CODES ADMINISTRATION

Proposals

Edit Proposal
Item #: 037
USHGC 2024 Section: 408.2, 605.1

SUBMITTER: Jeff Matson
Chair, USHGC Hydronics Systems Task Group

RECOMMENDATION:
Revise text

408.0 Expansion Tanks.

408.2 Installation. Expansion tanks shall be accessible for maintenance and shall be installed in accordance with the
manufacturer’s installation instructions. Each expansion tank shall be equipped with a shutoff device that will remain
open during operation of the hydronic system. Valve handles shall be locked open or removed to prevent from being
inadvertently shut off. Where-systems—centainmere-than-5-gallens{19-1)-effluid;pProvisions shall be made for draining
the tank without emptying the system. Expansion tanks shall be securely fastened to_or supported by the structure.
Supports shall be capable of carrying twice the weight of the tank filled with water without placing a strain on connecting
piping. Hot-water-heating systems incorporating hot water tanks or fluid relief columns shall be installed to prevent
freezing under normal operating conditions.

605.0 Expansion Tanks.

605.1 Where Required. An expansion tank shall be installed in a water heating system as a means for controlling
increased pressure caused by thermal expansion. Expansion tanks shall be of the closed type and securely fastened to
or supported by the structure. Tanks shall be rated for the pressure of the system. Supports shall be capable of carrying
twice the weight of the tank filled with water without placing strain on the connecting piping. Water-heating systems
incorporating hot water tanks or fluid relief columns shall be installed to prevent freezing under normal operating
conditions.

SUBSTANTIATION:

The current language only requires systems larger than 5 gallons to have a means of draining the tank without
emptying the system. Removing the provided minimum volume makes this requirement applicable to systems of all
sizes.

Additionally, the revision made to update the language to show "securely fastened to or supported by the structure”
provides further clarification for the installation of expansion tanks and correlates with the other recommendations
provided by this Task Group. This modification also makes the provisions less restrictive and more practical.

COMMITTEE ACTION: ACCEPT AS SUBMITTED
TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16

49















CODES ADMINISTRATION

Proposals

Edit Proposal
Item #: 044
USHGC 2024 Section: 410.7, Table 901.1

SUBMITTER: Jeff Matson
Chair, USHGC Hydronics Systems Task Group

RECOMMENDATION:
Add new text

410.0 Joints and Connections.

410.7 Ductile Iron Pipe. Joints between ductile iron pipe and fittings shall be installed in accordance with one of the
following_ methods:

(1)_Mechanical joints for ductile iron pipe and fittings shall consist of a bell that is cast integrally with the pipe or fitting
and provided with an exterior flange having_bolt holes and a socket with annular recesses for the sealing gasket and the
plain end of the pipe or fitting. The elastomeric gasket shall comply with AWWA C111/A21.11. Lubricant recommended
for the application by the pipe manufacturer shall be applied to the gasket and plain end of the pipe.

(2)_Push-on joints for ductile iron pipe and fittings shall consist of a single elastomeric gasket that shall be assembled by
positioning_the elastomeric gasket in an annular recess in the pipe or fitting_socket and forcing_the plain end of the pipe
or fitting_into the socket. The plain end shall compress the elastomeric gasket to form a positive seal and shall be
designed so that the elastomeric gasket shall be locked in place against displacement. The elastomeric gasket shall
comply with AWWA C111/A21.11. Lubricant recommended for the application by the pipe manufacturer shall be applied
to the gasket and plain end of the pipe.

(renumber remaining sections)

TABLE 901.1
REFERENCED STANDARDS
STANDARD REFERENCED
NUMBER STANDARD TITLE APPLICATION SECTIONS
AWWA C111/A21.11- Rubber-Gasket Joints for Ductile-Iron Pressure Pipe .
o Joints 410.7
2017 and Fittings

(portion of table not shown remains unchanged)

Note: AWWA C111/A21.11 meets the requirements for a mandatory referenced standard in accordance with
Section 15.0 of IAPMO’s Regulations Governing Consensus Development of the Uniform Solar, Hydronics &
Geothermal and Swimming Pool, Spa & Hot Tub Codes.

SUBSTANTIATION:
Ductile iron provisions are being added back to Section 410.0 (Joints and Connections) to support the proposed
inclusion of this material in Table 409.1. Such language correlates with the provisions of the mechanical code.

AWWA C111/A21.11 describes rubber-gasket joints for ductile-iron pressure pipe and ductile-iron and gray-iron
fittings, valves, hydrants, and other appurtenances for potable water, raw water, nonaggressive wastewater, and
reclaimed water supply service. The joint types covered by this standard include mechanical, push-on, and flanged.
For these reasons, the above language is beneficial to the code.

COMMITTEE ACTION: ACCEPT AS SUBMITTED
TOTAL ELIGIBLE TO VOTE: 16

VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 045
USHGC 2024 Section: 410.9

SUBMITTER: Jeff Matson
Chair, USHGC Hydronics Systems Task Group

RECOMMENDATION:
Revise text

410.0 Joints and Connections.

410.9 Polyethylene of Ralsed Temperature (PE RT) Jomts between polyethylene of ralsed temperature (PE- RT)
tubing and fittings shall :
comply_with the manufacturers mstallatlon instructions and the standards Ilsted in_Table 409.1. Metal insert fittings,
metal compression fittings, and plastic fittings shall be manufactured to and marked in accordance with the standards for
fittings in Table 409.1.

SUBSTANTIATION:
The language in Section 410.9 is being reworded for clarity. The revised language ensures that the manufacturer’s
installation instructions are followed and that the appropriate industry standards are used.

COMMITTEE ACTION: ACCEPT AS SUBMITTED
TOTAL ELIGIBLE TO VOTE: 16

VOTING RESULTS: AFFIRMATIVE: 16
EXPLANATION OF AFFIRMATIVE:

FECTEAU: There should be a Public Comment to revise this to use the term "in accordance with." Joints between
polyethylene of raised temperature (PE-RT) tubing and fittings shall be installed in accordance with the
manufacturers installation instructions and the standards listed in Table 409.1.

60


angela.cote
Rectangle


CODES ADMINISTRATION

Proposals

Item #: 046
USHGC 2024 Section: 410.13 - 410.14, Table 901.1

SUBMITTER: Jeff Matson
Chair, USHGC Hydronics Systems Task Group

RECOMMENDATION:
Add new text

410.0 Joints and Connections.

410.13 Stainless Steel Pipe and Joints. Joining_methods for stainless steel pipe and fittings shall be installed in
accordance with the manufacturer’s installation instructions and shall comply with Section 410.13.1 or Section 410.13.2.
410.13.1 Mechanical Joints. Mechanical joints shall be designed for their intended use. Such joints shall include
compression, flanged, grooved, press-connect, and threaded.

410.13.2 Welded Joints. Welded joints shall be either fusion or resistance welded based on the selection of the base
metal. The chemical composition of the filler metal shall comply with AWS A5.9 based on the alloy content of the piping
material.

410.14 Dielectric Unions. Dielectric unions shall comply with ASSE 1079 or IAPMO PS 66.

(renumber remaining sections)

TABLE 901.1
REFERENCED STANDARDS
STANDARD REFERENCED
NUMBER STANDARD TITLE APPLICATION SECTIONS
Welding_Consumables - Wire Electrodes,_Strip Electrodes,
— Wires, and Rods for Arc Welding_of Stainless and Heat Joints 410.13.2
2017 e .
Resisting_Steels - Classification
IAPMO PS 66-2015 Dielectric Fittings Joints 410.14

(portion of table not shown remains unchanged)

Note: ASSE 1079, AWS A5.9/A5.9M, and IAPMO PS 66 meet the requirements for mandatory referenced
standards in accordance with Section 15.0 of IAPMO’s Regulations Governing Consensus Development of the
Uniform Solar, Hydronics & Geothermal and Swimming Pool, Spa & Hot Tub Codes.

SUBSTANTIATION:
The new language supports the materials listed in Table 409.1 by addressing joining methods for stainless steel
pipe and fittings.

AWS A5.9/A5.9M is appropriate for reference under Section 410.13.1 (Mechanical Joints) as this standard
prescribes requirements for the classification of bare stainless steel wire electrodes (including stranded wire in
which all wires in the strand are from one heat), strip electrodes, wires, and rods for gas metal arc welding, gas
tungsten arc welding, plasma arc welding, submerged arc welding, electro-slag welding, and laser beam welding of
stainless and heat-resisting steels.
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Proposed Section 410.14 (Dielectric Unions) references ASSE 1079 and IAPMO PS 66 for the following reasons:

ASSE 1079 provides performance requirements for dielectric pipe unions. These devices are metallic and join
metallic pipe in a similar manner to standard pipe unions and flanges, with the added ability to electrically insulate
one pipe section from another.

IAPMO PS 66 covers insulated, dielectric fittings with male threads, grooved ends, or plain ends, intended to reduce
galvanic corrosion in plumbing systems by isolating dissimilar metal piping sections, and specifies requirements for
materials, physical characteristics, performance testing, and markings.

COMMITTEE ACTION: ACCEPT AS AMENDED BY THE TC

410.0 Joints and Connections.

410.13 Stainless Steel Pipe and Joints. Joining methods for stainless steel pipe and fittings shall be installed in
accordance with the manufacturer’s installation instructions and shall comply with Section 410.13.1 or Section 410.13.2.
410.13.1 Mechanical Joints. Mechanical joints shall be designed for their intended use. Such joints shall include
compression, flanged, grooved, press-connect, and threaded.

410.13.2 Welded Joints. Welded joints shall be either fusion or resistance welded based on the selection of the base
metal. The chemical composition of the filler metal shall comply with AWS A5.9 based on the alloy content of the piping
material.

4

(renumber remaining sections)

TABLE 901.1
REFERENCED STANDARDS
STANDARD REFERENCED
NUMBER STANDARD TITLE APPLICATION SECTIONS
) Welding Consumables - Wire Electrodes, Strip Electrodes,
AWS AS.9/AS.9M Wires, and Rods for Arc Welding of Stainless and Heat Joints 410.13.2
2017 g o
Resisting Steels - Classification
PO PS 862075 1B =T - ETN

(portion of table not shown remains unchanged)

COMMITTEE STATEMENT:

The modification strikes the proposed Section 410.14 (Dielectric Unions) and updates Table 901.1 (Referenced
Standards) as dielectric unions may not be applicable to the code. This modification also correlates with the recent
action taken by the UMC Technical Committee for ltem #256, Public Comment 2.

TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 047
USHGC 2024 Section: 410.15-410.15.3

SUBMITTER: Jeff Matson
Chair, USHGC Hydronics Systems Task Group

RECOMMENDATION:
Revise text

410.0 Joints and Connections.

440-43410.15 Joints Between Different Materials. Joints between differenttypes-ef-various materials shall be installed
in accordance with the manufacturer’s installation instructions and shall comply with Section 448-43-4410.15.1 and
Section 446-43-2410.15.3.

440-43-1410.15.1 Copper or Copper Alloy Pipe or Tubing to Threaded Pipe Joints. (remaining text unchanged)
410-43-2410.15.2 Plastic Pipe to Other Materials. Where connecting plastic pipe to other types of plastic or other
types of piping_material, approved types—of-listed adapter or transition fittings designed_and listed for the specific
transition intended shall be used. Except as provided in the plumbing _code, PVC pipe and fittings shall not be solvent
welded to any other unlike material.

410.15.3 Stainless Steel to Other Materials. Where connecting_stainless steel pipe to other types of piping,
mechanical joints of the compression type, dielectric fitting, or dielectric union in accordance with ASSE 1079 and
designed for the specific transition intended shall be used.

Note: ASSE 1079 meets the requirements for a mandatory referenced standard in accordance with Section 15.0
of IAPMO’s Regulations Governing Consensus Development of the Uniform Solar, Hydronics & Geothermal and
Swimming Pool, Spa & Hot Tub Codes.

SUBSTANTIATION:

The revisions to Section 410.15.2 are necessary to specify that adapters and transition fittings between different
types of plastic, or between plastic and other materials, must be listed and designed for the specific transition
intended. These modifications are necessary to ensure proper transition joints and to increase system longevity.
Additionally, language has been included to prevent solvent welded joints between PVC and any other unlike
materials as this practice is not approved and is essentially an improper use of the product.

Section 410.15.3 is being added to provide the necessary requirements for connections between stainless steel and
other types of piping. Since stainless steel is an approved material listed in Table 409.1, the addition of this
language supports this already accepted type of material and provides clear requirements which also correlate with
the mechanical code.

ASSE 1079 is referenced within Section 410.15.3 as it provides performance requirements for dielectric pipe
unions. These devices are metallic and join metallic pipe in a similar manner to standard pipe unions and flanges,
with the added ability to electrically insulate one pipe section from another. For these reasons, the proposed
modifications are necessary and improve the code.

COMMITTEE ACTION: ACCEPT AS AMENDED BY THE TC

410.0 Joints and Connections.

410.15 Joints Between Different Materials. Joints between various materials shall be installed in accordance with the
manufacturer’s installation instructions and shall comply with Section 410.15.1 and Section 448-45-3410.15.2.

410.15.1 Copper or Copper Alloy Pipe or Tubing to Threaded Pipe Joints. (remaining text unchanged)
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410.15.2 Plastic Pipe to Other Materials. Where connecting plastic pipe to other types of plastic or other types of
piping material, approved-listed adapter or transition fittings designed and listed for the specific transition intended shall
be used. Except as provided in the plumbing code, PVC pipe and fittings shall not be solvent welded to any other unlike
material.

COMMITTEE STATEMENT:

The term “listed” is being stricken from Section 410.15.2 as this requirement is redundant. Additionally, the proposed
Section 410.15.3 (Stainless Steel to Other Materials) is being stricken as dielectric unions may not be applicable to
the code, and the inclusion of this section would permit the incorrect application of such joints.

TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 048
USHGC 2024 Section: 412.4

SUBMITTER: Jeff Matson
Chair, USHGC Hydronics Systems Task Group

RECOMMENDATION:
Revise text

412.0 Pressure and Flow Controls.

412.4 Automatic Makeup Fluid. Where an automatic makeup fluid supply fill device is used to maintain the fluid
content of the heat-source unit, or any closed-loop in the system, the makeup supply shall be located at the expansion
tank connection or other approved location. Where the hydronic fluid contains a chemical additive, the potable water
supply shall be protected in accordance with Section 402.0.

A pressure-reducing valve shall be installed on a makeup feed line. The pressure of the feed line shall be set in
accordance with the design of the system, and connections to potable water shall be in accordance with Section 402.0
to prevent contamination due to backflow.

(Section 402.0 is shown for information purposes only)

402.0 Protection of Potable Water Supply.

402.1 Prohibited Sources. Hydronic systems or parts thereof, shall be constructed in such a manner that polluted,
contaminated water, or substances shall not enter a portion of the potable water system either during normal use or
where the system is subject to pressure that exceeds the operating pressure in the potable water system. Piping,
components, and devices in contact with the potable water shall be approved for such use and where an additive is
used it shall not affect the performance of the system.

402.2 Chemical Injection. Additives or chemicals shall be compatible with system components. Where systems include
an additive, chemical injection or provisions for such injection, the potable water supply shall be protected by an air gap
in accordance with ASME A112.1.2, an air gap fitting listed and labeled in accordance with ASME A112.1.3, or a
reduced-pressure principle backflow prevention assembly listed and labeled in accordance with ASSE 1013.

402.3 Protection of Potable Water. The potable water system shall be protected from backflow in accordance with the
Uniform Plumbing Code.

402.4 Compatibility. Fluids used in hydronic systems shall be compatible with all components that will contact the fluid.
Where a heat exchanger is installed with a dual purpose water heater, such application shall comply with the
requirements for a single wall heat exchanger in Section 313.1.

SUBSTANTIATION:

Section 412.4 is being revised to include provisions which protect the potable water supply from contamination.
Systems which utilize antifreeze, or any chemical additive, must follow the provisions listed in Section 402.0. This
section references the UPC and provides clear requirements for compatibility, backflow prevention, and prohibited
sources. For these reasons, the revisions are necessary.

COMMITTEE ACTION: ACCEPT AS SUBMITTED

412.0 Pressure and Flow Controls.

412.4 Automatic Makeup Fluid. Where an automatic makeup fluid supply fill device is used to maintain the fluid
content of the heat-source unit, or any closed-loop in the system, the makeup supply shall be located at the expansion
tank connection or other approved location. Where the hydronic fluid contains a chemical additive, the-a potable water
supply shall be protected in accordance with Section 402.0.
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A pressure-reducing valve shall be installed on a makeup feed line. The pressure of the feed line shall be set in
accordance with the design of the system, andconnections to potable water shall be in accordance with Section 402.0 to
prevent contamination due to backflow.

(Section 402.0 is shown for information purposes only)

402.0 Protection of Potable Water Supply.

402.1 Prohibited Sources. Hydronic systems or parts thereof, shall be constructed in such a manner that polluted,
contaminated water, or substances shall not enter a portion of the potable water system either during normal use or
where the system is subject to pressure that exceeds the operating pressure in the potable water system. Piping,
components, and devices in contact with the potable water shall be approved for such use and where an additive is
used it shall not affect the performance of the system.

402.2 Chemical Injection. Additives or chemicals shall be compatible with system components. Where systems include
an additive, chemical injection or provisions for such injection, the potable water supply shall be protected by an air gap
in accordance with ASME A112.1.2, an air gap fitting listed and labeled in accordance with ASME A112.1.3, or a
reduced-pressure principle backflow prevention assembly listed and labeled in accordance with ASSE 1013.

402.3 Protection of Potable Water. The potable water system shall be protected from backflow in accordance with the
Uniform Plumbing Code.

402.4 Compatibility. Fluids used in hydronic systems shall be compatible with all components that will contact the fluid.
Where a heat exchanger is installed with a dual purpose water heater, such application shall comply with the
requirements for a single wall heat exchanger in Section 313.1.

COMMITTEE STATEMENT:
The Technical Committee has requested that an editorial revision be made to replace "the potable water supply"
with "a potable water supply" throughout the proposals submitted for Chapter 4.

TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 049
USHGC 2024 Section: 412.4

SUBMITTER: Mark Eatherton, Advanced Hydronics, Inc.; Ed Shure, Treo Architects LLC;
Mark Perry, Mark Perry Construction; Paul Seward, Seward Mechanical Systems

RECOMMENDATION:
Revise text

412.0 Pressure and Flow Controls.

412.4 Automatic Makeup Fluid. Where an automatic makeup fluid supply fill device is used to maintain the
fluid content of the heat-source unit, or any closed loop in the system, the makeup supply shall be located at the
expansion tank connection or other approved location.

A pressure-reducing valve shall be installed on a makeup feed line. The pressure of the feed line shall be set in
accordance with the design of the system, and connections to potable water shall be in accordance with Section 402.0
to prevent contamination due to backflow. Where the system fluid contains a chemical additive, such as antifreeze, a
direct connection to a potable water supply system shall not be permitted.

Where an automatic makeup water supply fill device for a closed-loop system is supplied by a potable water supply,
the fill system shall automatically shut off flow when the accumulated volume of supplied makeup water exceeds the
greater of 5 gallons (19 L) or five percent of the total system fluid volume, up to a maximum of 50 gallons (189 L). A
manual reset shall be required.

Where an automatic makeup fluid fill device for a closed-loop system is supplied by an isolated tank or reservoir, the
fluid capacity of the tank or reservoir shall not exceed the greater of 5 gallons (19 L) or 5 percent of the total system fluid
volume, up to a maximum of 50 gallons (189 L).

Exception: In a system in which the volume of introduced makeup fluid is measured and recorded as a function of

SUBSTANTIATION:

An automatic feed valve will maintain water pressure in a hydronic system, but will also continually supply a
breached system at a potentially high rate of flow. Particularly if a breach occurs while a structure is unattended, the
potential exists for the consequent water damage to far exceed the actual damage to the hydronic system. Water
damage from a leaking hydronic system can include mold damage, structural damage, and may render a building
temporarily uninhabitable and or subject to freezing up with additional damage possible.

As building codes and industry practices have evolved in recent decades, largely pushed by the mandates of
energy codes, hydronic systems have become more susceptible to damage and leakage.

1. Setback thermostats, along with houses being left unattended, increase the risk of freeze-thaw damage.

2. Cast iron boilers have largely been replaced by high-efficiency units with low-mass stainless steel heat
exchangers, which are much more subject to corrosion damage due to water quality issues.

3. High efficiency in-floor radiant heating systems inherently have a greater vulnerability to physical damage, such
as fastener penetration, than traditional baseboard systems.

This proposal does not mandate installation of a makeup supply with a permanent connection to a water supply.
This proposal has the explicit intent to limit large-scale consequential water damage to the structure, as a result of a
breached hydronic system. Leak detection as a feature is neither implicit nor explicit in the proposed language, and
is therefore irrelevant to the consideration of this proposal. This proposal also is explicitly limited to closed-loop
systems, and therefore has no applicability to the makeup supply to steam generating boilers.
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Any hydronic system installed per the USHGC must have protections against boiler operation (Sections 412.2 &
412.3) if a low-water condition and or a low-flow condition is detected. Some industry manufacturers recommend
using a pressure reducing or automatic feed valve ONLY for the initial fill and system setup, and then closing the
required isolation valve to deny makeup fluid during system operation. This is actually very common in the EU, with
no adverse consequences. It does mean that human intervention is required for system pressure maintenance.
Isolation valves are required on both sides of a pressure-reducing valve (i.e. automatic fill valve) such as installed
on a permanent makeup supply line, per Section 312.5. If there were to be an exception in this proposal for that
configuration, additionally requiring that the system be operated with the valve closed, it would be unenforceable,
ignorable in practice, and would therefore make this proposed language totally moot.

This proposal also specifically addresses and encourages the rarely seen or understood trade practice of use of a
system feeder, in lieu of an automatic feed valve, for the purpose of limiting water release. There are also systems
using a second expansion tank as a volume-limiting makeup fluid reservoir. Encouraging the use of feeders or
reservoirs ties into the objectives of the newly created heat transfer fluid quality standard, IAPMO H1001.1-2021. Of
note is the 5% volume limitation on makeup in this standard. Data on existing systems shows that actual makeup
volumes are typically 0.25% to 0.5% annually; so that a 5% limitation gives a very generous buffer.

A volume limitation for makeup fluid, as a percentage of total system volume, has the intent to address and allow for
the usual losses of larger volume systems. The impeller-type circulator pumps typically found in hydronic systems
will cavitate to the point of air lock at an air/gas content of about 4% by volume, thus the allowance of 5% for a
makeup fluid volume, without intervention.

At this time, there is a device available in Europe at a cost of about $600, which offers automatic makeup fill along
with a limitation on the volume of water release. This device easily meets the requirements of the proposed new
language, should an installer choose to connect to a potable water distribution system. This device has no known
patent protections, such that equivalent technology could easily be introduced by other entities to the US, without
restriction. It is important to note that this type of device is not required to meet the proposed code change, but
would be entirely discretionary.

COMMITTEE ACTION: REJECT

COMMITTEE STATEMENT:

The proposed language is overly stringent and is more of a best practice rather than basic health and safety
requirements. This change will also conflict with Section 402.0 (Protection of Potable Water Supply) regarding
connections to the potable water supply. Item #049 is being rejected as the intent of the section is better covered in
Item #048.

TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 050
USHGC 2024 Section: 415.4 - 415.6, Table 415.4, 417.2.1 - 417.2.3, Table 417.2.1

SUBMITTER: Jeff Matson
Chair, USHGC Hydronics Systems Task Group

RECOMMENDATION:
Revise text

415.0 Radiant Heating and Cooling.

415.4 Tube Placement. Hydronic radiant system tubing shall be installed in accordance with the manufacturer’s
installation instructions and with the tube layout and spacing in accordance with the system design. Except for
distribution mains, tube-spacing-and-the individual loop lengths shall be installed with a variance of not more than +10
percent from the design.

415.5 Tube Length. The maximum loop length of continuous tubing from a supply-and-return manifold shall not exceed
the lengths specified by the manufacturer or, in the absence of manufacturer’s specifications, the lengths specified in
Table 445-4415.5. Actual loop lengths shall be determined by spacing, flow rate, and pressure drop requirements as
specified in aceordance-with-the system design.

415.6 Tube Identification. For the purpose of system balancing, each individual loop shall have a tag_or label securely
affixed to the manifold to indicate the length of the loop, and the room(s) and area(s) served.

TABLE 415:4415.5

MAXIMUM LOOP-LENGTHS OF CONTINUOUS TUBING
FORRADIANT-SYSTEMS FROM A SUPPLY-AND-RETURN MANIFOLD ARRANGEMENT

(portion of table not shown remains unchanged)

417.0 Snow and Ice Melt Systems.

417.2.1 Tube Placement. Snow and ice melt tubing shall be installed in accordance with the manufacturer’s installation
instructions and with the tube layout and spacing in accordance with the system design. Except for distribution mains,
tube spacing and the individual loop lengths shall be installed with a variance of not more than +10 percent from the
design.

417.2.2 Tube Length. The maximum loop length of continuous tubing from a supply-and-return manifold arrangement
shall not exceed the lengths specified by the manufacturer or, in the absence of manufacturer’s specifications, the
lengths specified in Table 447#2-4417.2.2. Actual loop lengths shall be determined by spacing, flow rate, and pressure
drop in accordance with the system design.

to indicate the length of the loops and the area(s)_served.

69


angela.cote
Rectangle


TABLE 4172:1417.2.2
MAXIMUM LOOP LENGTHS FOR SNOW AND ICE MELT SYSTEMS':2

MAXIMUM TOTAL
TNU%“Q";’;*Z'E ACTIVE LOOP LOOP
(inches) LENGTH LENGTH
(feet) (feet)
PE-RT and PEX Tubing
1/2 130 150
5/8 225 250
3/4 300 325
1 450 475
Copper Tubing3
1/2 - 140
3/4 - 280
For Sl units: 1 inch =25 mm, 1 foot = 304.8 mm

Notes:

1 The total PE-RT er-and PEX loop lengths consist of two separate sections, the active loop, and the leader length. The
active loop is installed within the heated slab. The leader length is the total distance to and from the manifold and
heated slab, including any vertical distances.

2 The manifolds shall be installed as close to the snow melt area as possible.
3 In concrete use not less than Type L copper water tubing. In bituminous pavement use a Type K copper water tubing.

SUBSTANTIATION:
Section 415.4 and Section 417.2.1 are being split to differentiate between tube placement, tube length, and

tube/manifold identification.

For snow and ice melt systems, identification labels are only needed on large-scale systems, particularly on
systems with multiple activation sensors. The proposed language in Section 417.2.3 now addresses these larger
systems and is better organized for clarity and ease of use.

Furthermore, the title of Table 415.5 is being updated for consistency with the description of provisions in Section
415.5. Table 417.2.2 is also being revised to correlate with the mechanical code.

COMMITTEE ACTION: ACCEPT AS SUBMITTED
TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 051
USHGC 2024 Section: 415.7

SUBMITTER: Jeff Matson
Chair, USHGC Hydronics Systems Task Group

RECOMMENDATION:
Revise text

415.0 Radiant Heating and Cooling.

415 7 WaII and Cellmg Panels Where radlant tubrng p+|e+ﬁg—|s mstalled in the wall stud—eav-&y or the—cerlrng jme%eavﬁy

i e assembly the tubing_shall be Iocated on
the mterlor side of the msulatlon to direct the transfer of thermal energy between the tubing and the conditioned space.

An air space of not less than 1 inch (25.4 mm) and not more than 3 inches (76 mm) shall be maintained between the
insulation and the interior surface of the panel unless a conductive plate is installed.

SUBSTANTIATION:

Since the listed provisions are applicable to only radiant heating and cooling systems, referring to radiant tubing
rather than piping is technically correct. Additionally, reference to the ceiling "assembly" rather than "joist cavity"
allows for the requirements of the section to be more inclusive.

Also, the listed insulation value of R-12 is being removed since insulation values vary based on geographical
location, and providing a universal minimum value is impractical and not applicable nationally. To add further clarity,
tubing location in relation to the insulation is now specified within the new proposed language. The purpose of this
tubing location has also been provided to support this requirement.

COMMITTEE ACTION: ACCEPT AS SUBMITTED
TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16

71


angela.cote
Rectangle


CODES ADMINISTRATION

Proposals

Item #: 052
USHGC 2024 Section: 415.9.1

SUBMITTER: Jeff Matson
Chair, USHGC Hydronics Systems Task Group

RECOMMENDATION:
Add new text

415.0 Radiant Heating and Cooling.

415.9 Radiant Heating and Cooling Panels. (remaining text unchanged)
415.9.1 Electric Heating_Panel Systems. Clearances for electric heating_panels or between outlets,_junction boxes,
mounting luminaries, ventilating, or other openings shall comply with NFPA 70.

(renumber remaining sections)

Note: NFPA 70 meets the requirements for a mandatory referenced standard in accordance with Section 15.0 of
IAPMO’s Regulations Governing Consensus Development of the Uniform Solar, Hydronics & Geothermal and
Swimming Pool, Spa & Hot Tub Codes.

SUBSTANTIATION:

Section 415.9.1 is being added to provide necessary electrical requirements and clearances for electrical radiant
heating panel systems. Reference to NFPA 70 within this section is beneficial as this standard addresses the safe
installation of electrical wiring and equipment. For these reasons, the above provisions are necessary and beneficial
to the code.

COMMITTEE ACTION: REJECT

COMMITTEE STATEMENT:

The proposal is being rejected as NFPA 70 does not address electric heating panel systems. The listing and
manufacturer’s installation instructions would address such provisions. Additionally, electric heating panel systems
may be outside of the scope of Chapter 4 (Hydronics).

TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 053
USHGC 2024 Section: 417.2

SUBMITTER: Jeff Matson
Chair, USHGC Hydronics Systems Task Group

RECOMMENDATION:
Revise text

417.0 Snow and Ice Melt Systems.

417.2 Snow and Ice Melt Controls. An automatic operating control device that controls the supply hydronic fluid
temperature to the snow and ice meIt area shall be mstalled |n the system. A-means-shal-beprovidedto-preventiow

v -5- Snow and ice melt systems shall be protected
from freezmg with a mixture of propylene egcoI or ethylene glycol,_and water or other approved fluid. Automotive

antifreeze shall not be used. Ethylene glycol shall not be used in one- and two-unit residential systems. Where the
hydronic fluid contains a chemical additive, a potable water supply shall be protected in accordance with Section 402.0.

(Section 402.0 is shown for information purposes only)

402.0 Protection of Potable Water Supply.

402.1 Prohibited Sources. Hydronic systems or parts thereof, shall be constructed in such a manner that polluted,
contaminated water, or substances shall not enter a portion of the potable water system either during normal use or
where the system is subject to pressure that exceeds the operating pressure in the potable water system. Piping,
components, and devices in contact with the potable water shall be approved for such use and where an additive is
used it shall not affect the performance of the system.

402.2 Chemical Injection. Additives or chemicals shall be compatible with system components. Where systems include
an additive, chemical injection or provisions for such injection, the potable water supply shall be protected by an air gap
in accordance with ASME A112.1.2, an air gap fitting listed and labeled in accordance with ASME A112.1.3, or a
reduced-pressure principle backflow prevention assembly listed and labeled in accordance with ASSE 1013.

402.3 Protection of Potable Water. The potable water system shall be protected from backflow in accordance with the
Uniform Plumbing Code.

402.4 Compatibility. Fluids used in hydronic systems shall be compatible with all components that will contact the fluid.
Where a heat exchanger is installed with a dual purpose water heater, such application shall comply with the
requirements for a single wall heat exchanger in Section 313.1.

SUBSTANTIATION:

Due to the toxicity of ethylene glycol, restrictions on its use have been put in place. Ethylene glycol ingestion can be
lethal to humans and wildlife while propylene glycol is essentially nontoxic in small quantities. Such language also
correlates with IAPMO/ANSI H1001.1.

Additionally, the section is being revised to include provisions which protect the potable water supply from
contamination. Systems which utilize antifreeze, or any chemical additive, must follow the provisions listed in
Section 402.0. This section references the UPC and provides clear requirements for compatibility, backflow
prevention, and prohibited sources. For these reasons, the revisions are necessary.

COMMITTEE ACTION: ACCEPT AS SUBMITTED
TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 054
USHGC 2024 Section: 417.2

SUBMITTER: Lee Stevens
LH Stevens Constructors LLC

RECOMMENDATION:
Revise text

417.0 Snow and Ice Melt Systems.

417.2 Snow and Ice Melt Controls. An automatic operating control device that controls the supply hydronic fluid
temperature to the snow and ice meIt area shall be mstalled |n the system. A-means-shal-beprovidedto-preventiow

v -5- Snow and ice melt systems shall be protected
from freezmg with a mixture of propylene egcoI or ethylene glycol,_and water or other approved fluid. Automotive

antifreeze shall not be used. Ethylene glycol shall not be used in one- and two-unit residential systems. Where a
chemical additive, such as antifreeze, is used, there shall be no direct connection to a potable water distribution system.

SUBSTANTIATION:

The new restriction is for limitations on the use of toxic ethylene glycol and for protection of the potable water supply
system. Allowing a direct connection to a potable water supply system has the effect of allowing unlimited dilution of
the antifreeze content initially installed. Limiting dilution in use after the installation is inspected is unenforceable and
rife with possibilities for violation in actual practice.

COMMITTEE ACTION: REJECT

COMMITTEE STATEMENT:

The proposal is being rejected as the intent is addressed in Item #053 which includes reference to Section 402.0
(Protection of Potable Water Supply) for protection of the potable water supply. Reference to Section 402.0 is
preferred as this prevents conflict with existing requirements.

TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 055
USHGC 2024 Section: 417.2.2

SUBMITTER: Jeff Matson
Chair, USHGC Hydronics Systems Task Group

RECOMMENDATION:
Revise text

417.0 Snow and Ice Melt Systems.
417.2 Snow and Ice Melt Controls. (remaining text unchanged)

417.2.2 Poured Structural Concrete Slab Systems. Where tubes are embedded in a structural concrete slab, such
tubes shall not be larger in outside dimension than one-third of the overall thickness of the slab and shall be spaced not
less than six-three diameters on center except within 10 feet (3048 mm) of the distribution manifold. The top of the
tubing shall be embedded in the slab not less than 2 inches (51 mm) below the surface of the finished concrete slab.

SUBSTANTIATION:
Section 417.2.2 is being revised as the spacing requirement of six diameters is not applicable for certain tight
spaces. For this reason, the current language is overly restrictive and needs to be modified for practicality.

COMMITTEE ACTION: ACCEPT AS SUBMITTED
TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 056
USHGC 2024 Section: 417.2.4

SUBMITTER: Jeff Matson
Chair, USHGC Hydronics Systems Task Group

RECOMMENDATION:
Revise text

417.0 Snow and Ice Melt Systems.

417.2.4 Insulation. Where a poured concrete snow melt system is installed in contact with the soil, insulation
recommended by the manufacturer for such application and with a minimum R value of 5 shall be placed between the
concrete and the subgrade and be extended as close as practicable to the outside edges of the concrete.

SUBSTANTIATION:

The minor revision to Section 417.2.4 is needed to clarify that insulation is to be installed between the subgrade and
the concrete. Since "grade" is technically a rating while "subgrade" is the layer of soil on which foundation is laid,
such distinction is necessary.

COMMITTEE ACTION: ACCEPT AS SUBMITTED
TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 057
USHGC 2024 Section: 418.2.3

SUBMITTER: Jeff Matson
Chair, USHGC Hydronics Systems Task Group

RECOMMENDATION:
Revise text

418.0 Piping Installation.
418.2 Embedded Piping Materials and Joints. (remaining text unchanged)

418.2.3 Plastics. Plastic pipe and tubing shall be installed in continuous lengths or shall be joined by heat fusion
methods or other approved fittings in accordance with Table 409.1 and the manufacturer’s installation instructions.
Exeeption: Solvent cement joints shall not be used in embedded applications.

SUBSTANTIATION:
The proposed revision is needed to clarify that the language is a requirement rather than an exception.

COMMITTEE ACTION: ACCEPT AS SUBMITTED
TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 058
USHGC 2024 Section: 501.4, 501.13.7

SUBMITTER: Adam Chrisman
Chair, USHGC Solar Thermal Systems Task Group

RECOMMENDATION:
Revise text

501.0 General.

501.4 Dralnmg Solar thermal system p|p|ng shall be installed to permlt dralnlng of the system. Drainback-systempiping

501.13 Freeze Protection. (remaining text unchanged)

501.13.7 Piping. Fittings, pipe slopes, and collectors shall be designed and installed to allow for manual gravity

draining ard-airfilling of solar thermal system components and piping. Pipe-slepefergravity-draining-shall-benetdess
tha&’%—meh—pe%feet—(—z&S—mmAm)—ef—heﬂzeﬁ%aHeag%H Collector header pipes or absorber plate riser tubes internal to

the collector shall be sloped in accordance with the manufacturer’s instructions. Where a means to drain the system is
provided a drain valve shall be installed.

SUBSTANTIATION:

The provided slope of V4 inch per foot was derived from sanitary drainage piping requirements for the transport of
solid waste. Solar thermal systems do not require the same slope since only fluids are circulated through the
system. Requiring systems to have the same slope as sanitary drainage piping is overly restrictive and serves no
purpose.

COMMITTEE ACTION: ACCEPT AS SUBMITTED
TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 059
USHGC 2024 Section: 501.5

SUBMITTER: Adam Chrisman
Chair, USHGC Solar Thermal Systems Task Group

RECOMMENDATION:
Revise text

501.0 General.

501.5 Materials. Piping, tubing and fittings materials shall comply with Table 409.1 and shall be approved by the
manufacturer for the intended application. Joining methods shall be in accordance with Section 410.0. Materials in
contact with heat transfer medium shall be approved for such use. Galvanized steel shall not be used for solar thermal
piping systems containing antifreeze. Black steel shall not be used in systems with entrapped or entrained air. Unions
between dissimilar metals shall comply with Section 305.2 and Section 410.13. The material used shall be capable of
withstanding the maximum temperature and pressure of the system.

SUBSTANTIATION:

Although Table 409.1 (Materials for Hydronic and Solar Thermal System Piping, Tubing, and Fittings) includes
approved material standards, a specification should also be included to ensure that the materials being used are
approved by the manufacturer for the intended application.

Entrained air refers to air bubbles smaller than 0.04 inch, and any air bubbles larger are considered entrapped.
Including both of these terms is appropriate and provides additional clarity.

COMMITTEE ACTION: ACCEPT AS AMENDED BY THE TC
501.0 General.

501.5 Materials. Piping, tubing and fitting materials shall comply with Table 409.1 and shall be appreved-identified by
the manufacturer for the intended application. Joining methods shall be in accordance with Section 410.0. Materials in
contact with heat transfer medium shall be approved for such use. Galvanized steel shall not be used for solar thermal
piping systems containing antifreeze. Black steel shall not be used in systems with entrapped or entrained air. Unions
between dissimilar metals shall comply with Section 305.2 and Section 410.13. The material used shall be capable of
withstanding the maximum temperature and pressure of the system.

COMMITTEE STATEMENT:

The term “approved” is being changed to “identified” since approval is a defined term that puts the responsibility on
the Authority Having Jurisdiction. The term “identified” is better suited for recommendations provided by the
manufacturer.

TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
EXPLANATION OF AFFIRMATIVE:

FECTEAU: There should be a Public Comment to introduce a definition for the term "identified." This is the definition
of the term identified out of the 2020 NEC; Identified (as applied to equipment). Recognizable as suitable for the
specific purpose, function, use, environment, application, and so forth, where described in a particular Code
requirement.
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CODES ADMINISTRATION

Proposals

Item #: 060
USHGC 2024 Section: 501.5.3

SUBMITTER: Adam Chrisman
Chair, USHGC Solar Thermal Systems Task Group

RECOMMENDATION:
Revise text

501.0 General.
501.5 Materials. (remaining text unchanged)

501.5.3 Adhesives. Adhesives used in a solar thermal collector shall not vaporize at the design temperature_and shall
be approved for the intended use.

SUBSTANTIATION:

Section 501.5.3 is being revised to clarify the type of solar collector being referenced. Although this Chapter is
specific to solar thermal systems, this distinction is necessary. Furthermore, requiring the adhesives used to be
approved for the intended application is also necessary as adhesives have varying properties including, but not
limited to, environmental resistance to withstand UV radiation and weathering, and elasticity to compensate for
varying coefficients of expansion.

COMMITTEE ACTION: ACCEPT AS AMENDED BY THE TC
501.0 General.

501.5 Materials. (remaining text unchanged)

501.5.3 Adhesives. Adhesives used in a solar thermal collector shall not vaporize at the design temperature and shall
be_identified and approved for the intended use.

COMMITTEE STATEMENT:

The term “identified” is better suited for recommendations provided by the manufacturer. In this case, the
manufacturer will identify the temperature range for which these adhesives are to be used. However, the approval
for the intended use will still remain the responsibility of the Authority Having Jurisdiction. The inclusion of both
"identified and approved" addresses both the manufacturer's recommendations and approval from the Authority
Having Jurisdiction for intended use.

TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
EXPLANATION OF AFFIRMATIVE:

FECTEAU: See previous comment suggesting a Public Comment to introduce a definition for the term “identified.”
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CODES ADMINISTRATION

Proposals

Item #: 061
USHGC 2024 Section: 501.7

SUBMITTER: Adam Chrisman
Chair, USHGC Solar Thermal Systems Task Group

RECOMMENDATION:
Delete text without substitution

501.0 General.

SUBSTANTIATION:

The provisions listed for drainback systems read similarly to terminology rather than requirements. Additionally, the
language is unclear, and requiring drainback vessels to be in a conditioned space is impractical and overly
restrictive. For these reasons, the provisions for drainback systems are being stricken.

COMMITTEE ACTION: ACCEPT AS SUBMITTED
TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 062
USHGC 2024 Section: 501.10

SUBMITTER: Adam Chrisman
Chair, USHGC Solar Thermal Systems Task Group

RECOMMENDATION:
Revise text

501.0 General.

501.10 Automatic Air Vents. Where installed, automatic air release vents shall be instatiee-located at high points of the
solar thermal system_with isolation valves for maintenance and removal in accordance with the system design
requirements and manufacturer’s installation instructions.

SUBSTANTIATION:

Trapped air will naturally accumulate at high points within the system. The purpose of air vents is to continually
release excess air out of the system, resulting in smooth and efficient operation. However, automatic air vents are
often failure points within these systems and must be installed with isolation valves to allow for removal and to
prevent system failure.

COMMITTEE ACTION: ACCEPT AS SUBMITTED
TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 063
USHGC 2024 Section: 501.13.5

SUBMITTER: Adam Chrisman
Chair, USHGC Solar Thermal Systems Task Group

RECOMMENDATION:
Delete text without substitution

501.0 General.

501.13 Freeze Protection. (remaining text unchanged)

SUBSTANTIATION:

A solar air heater is a type of solar thermal system where air is heated in a collector and either transferred directly to
the interior space or to a storage medium. Since these systems convey air and not a heat transfer fluid, there is no
need for freeze protection. Additionally, no other location within Chapter 5 was found to be suitable for permitting air
heating systems, and there is nothing within the USHGC that prohibits their use. Therefore, the language is both
misplaced and unnecessary.

COMMITTEE ACTION: ACCEPT AS SUBMITTED
TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 064
USHGC 2024 Section: 501.15

SUBMITTER: Adam Chrisman
Chair, USHGC Solar Thermal Systems Task Group

RECOMMENDATION:
Revise text

502.0 Solar Collectors.

502.5 Installation. (remaining text unchanged)

SUBSTANTIATION:

The use of wood should be prohibited as the industry has moved away from using this material. Since these
collectors will be mounted for long periods of time, more robust mounting systems should be required which can
withstand weathering and degradation by light and moisture. Additionally, this section has been moved to a more
appropriate location.

COMMITTEE ACTION: ACCEPT AS SUBMITTED
TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16

84


angela.cote
Rectangle


CODES ADMINISTRATION

Proposals

Item #: 065
USHGC 2024 Section: 502.2

SUBMITTER: Adam Chrisman
Chair, USHGC Solar Thermal Systems Task Group

RECOMMENDATION:
Revise text

502.0 Solar Collectors.

502.2 Fire Safety Requirements. Collectors that function as building components shall be in accordance with the
building code_and the fire code.

SUBSTANTIATION:
In order to ensure compliance with building and fire safety requirements when installing solar thermal systems,

reference to the fire code has been added to Section 502.2.
COMMITTEE ACTION: ACCEPT AS SUBMITTED

TOTAL ELIGIBLE TO VOTE: 16

VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 066
USHGC 2024 Section: 502.5

SUBMITTER: Adam Chrisman
Chair, USHGC Solar Thermal Systems Task Group

RECOMMENDATION:
Revise text

502.0 Solar Collectors.

502.5 Installation. Solar collectors shall be ballasted or anchored to roof structures or other surfaces in accordance with
Section 317.1. Collectors shall be mounted as to minimize the accumulation of debris. Connecting pipes shall not be
used to provide support for a solar collector. Collectors shall be installed in accordance with the manufacturer’s
installation instructions.

SUBSTANTIATION:

The current language is overly restrictive in that it only permits the use of anchored systems. It is not uncommon for
low-sloped roofs or ground-mounted systems to have solar ballasts which serve as an alternative to roof and ground
penetrations. Ballasted mounts offer the benefits of solar thermal collectors without the impact on the roof resulting
from penetrations into the roof rafters. Instead, they sit directly on top, cemented to the surface with concrete
blocks. For these reasons the proposed revision is necessary.

COMMITTEE ACTION: ACCEPT AS SUBMITTED
TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 067
USHGC 2024 Section: 502.7

SUBMITTER: Adam Chrisman
Chair, USHGC Solar Thermal Systems Task Group

RECOMMENDATION:
Add new text

502.0 Solar Collectors.

accordance with the Authority Having_Jurisdiction.

SUBSTANTIATION:

The proposed section ensures proper disposal and reuse/recycling of collector materials. In turn, this requirement
also promotes more sustainable practices for solar collectors at end of life. Since there are varying disposal
requirements based on the type of collector and local jurisdiction, such disposal and/or reuse must be left up to the
AHJ.

COMMITTEE ACTION: ACCEPT AS AMENDED BY THE TC
502.0 Solar Collectors.

502.7 Disposal and/or Reuse. Solar thermal collectors made-ofplastic-ercopper shall be disposed of andfor reused in
accordance with the Authority Having Jurisdiction.

COMMITTEE STATEMENT:

The proposal is being modified to specify that the requirements apply to only solar "thermal" collectors. Additionally,
the phrase "made of plastic or copper"” is being removed to ensure proper disposal or reuse of all solar thermal
collectors regardless of material. For consistency with the actions taken on previous items, the wording "and/or" is
being replaced with "or."

TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 068
USHGC 2024 Section: 503.2, Table 503.3(1), Table 503.3(2)

SUBMITTER: Adam Chrisman
Chair, USHGC Solar Thermal Systems Task Group

RECOMMENDATION:
Revise text

503.0 Insulation.

503.2 Heat Loss. Insulation shall be installed on interconnecting solar and hot water piping. The final 5 feet (1524 mm)
of the cold water supply line, or the entire length where less than 5 feet (1524 mm), shall be insulated. The insutation
thickness-shall-be-in-aceordance-with-Table-503-3(1)-orTable-503-3(2);-or-the insulation installed shall have an R-value
of not less than R-2.6 degree Fahrenheit hour square foot per British thermal unit (°F+h+ft2/Btu) (R-0.46 m2-K/W). Piping,
storage tanks, and circulating air ductwork shall be insulated. Ductwork and piping shall be permitted to not be insulated
where exposed in conditioned spaces, and the heat loss from such ducts or piping does not otherwise contribute to the
heating or cooling load within such space.

Exception: Low temperature, aboveground piping installed for swimming pools, spas, and hot tubs in accordance with
the manufacturer’s installation instructions unless such piping is located within a building.

TABLE 503-3(1)
PIPEINSULATION-THICKNESS

(remove table in its entirety)

TABLE 503-3(2)
STANDARD TUBINGINSULATION-THICKNESS

(remove table in its entirety)

SUBSTANTIATION:

Table 503.3(1) and Table 503.3(2) are being deleted as these tables have been removed from the original source
document of which they were derived. In addition, these tables provide insulation thickness to the overall outside
diameter of the pipe assembly rather than required R-values. It is better suited to provide a minimum R-value for
ease of use, and the R-value of 2.6 currently provided in Section 503.2 is sufficient for ensuring adequate insulation
of the piping system.

COMMITTEE ACTION: ACCEPT AS SUBMITTED
TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 069
USHGC 2024 Section: 503.5

SUBMITTER: Adam Chrisman
Chair, USHGC Solar Thermal Systems Task Group Task Group

RECOMMENDATION:
Revise text

503.0 Insulation.

503.5 Installation. Insulation shall be finished with a jacket or facing with the laps sealed with adhesives or staples so
as to secure the insulation on the pipe. Insulation jacket seams shall be on the underside of the piping and shall overlap
in accordance with the manufacturer’s installation instructions. Joints and seams shall be sealed with a sealant that is
approved for both the material and environmental condltlons In lieu of Jackets molded insulation shall be permitted-to
be secured with approved fasteners

SUBSTANTIATION:

Section 503.5 is being revised to remove the language which permits exclusively the use of 16 gauge galvanized
wire ties. Rather than limiting the permitted methods of securing molded insulation, the language should allow for
the use of any approved fasteners as there are various solutions available which are appropriate for this application.
For these reasons, the modifications are necessary and improve the code.

COMMITTEE ACTION: ACCEPT AS SUBMITTED
TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 070
USHGC 2024 Section: 503.5.1

SUBMITTER: Adam Chrisman
Chair, USHGC Solar Thermal Systems Task Group

RECOMMENDATION:
Revise text

503.0 Insulation.

503.5 Installation. (remaining text unchanged)

503.5.1 Exterior Applications. Insulation for exterior applications shall be finished with an approved jacket,_coating, or
facing with the surfaces and laps sealed. Jacketing,_coating, facing, and tape used for exterior applications shall be
designed for such use. Where flexible insulation is used, it shall be wrapped and sealed against water penetration.
Insulation used for exterior applications shall be resistant to extreme temperatures, UV exposure, and moisture. Means
shall be provided to prevent damage from rodents.

SUBSTANTIATION:

Section 503.5.1 is being revised to also include "coating" as an approved finishing for insulation installed in exterior
applications. Coating is not categorized as a type of facing or jacketing and should therefore be included in the
listed approved types. This modification improves the code and prevents overly restrictive language. Furthermore,
rodent proofing is being added to the list of insulation protection requirements.

COMMITTEE ACTION: ACCEPT AS AMENDED BY THE TC

503.0 Insulation.

503.5 Installation. (remaining text unchanged)

503.5.1 Exterior Applications. Insulation for exterior applications shall be finished with an approved jacket, coating, or
facing with the surfaces and laps sealed. Jacketing, coating, facing, and tape used for exterior applications shall be
designed for such use. Where flexible insulation is used, it shall be wrapped and sealed against water penetration.
Insulation used for exterior applications shall be resistant to extreme temperatures, UV exposure, and moisture. Means

shall-be-provided-to-preventdamagefromrodents:

COMMITTEE STATEMENT:

The proposal is being modified to remove requirements for rodentproofing of insulation. This language is
unnecessary as such provisions are already addressed in Section 318.9 (Rodentproofing), and Chapter 3 (General
Regulations) applies to all systems within this code.

TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 071
USHGC 2024 Section: Table 503.6

SUBMITTER: Adam Chrisman
Chair, USHGC Solar Thermal Systems Task Group

RECOMMENDATION:
Revise text
TABLE 503.6
INSULATION OF DUCTS®
INSULATION TYPES
INSULATION TYPES
DUCT LOCATION MECHANICALLY HEATING ZONES' HEATING ONLY®
COOLED*
On roof or on exterior of I
building C,VZ2and W I A and WB and WC and W
I
Attics, and garages and I
crawlspaces A and V2 Il AAB
I

In walls,3 within floor- , |

ceiling spaces? AandV IIIII AAB

Within the conditioned

space, orin basements; None required — None required

return ducts in airplenums

Cement slab or within , i

ground None required — None required
Notes:

1-3 (remaining text unchanged)

4 The examples of materials listed under each type of insulation is not meant to limit other available thickness and
density combinations with the equivalent installed conductance or resistance based on the insulation only.
Insulation Types (Applicable to only glazed collectors):

A = Materials with an installed conductance of 0.48 British thermal unit per degree Fahrenheit hour square foot

[Btu/(°F-h~ft2)] [2.7 W/(m2-K)] or the equivalent thermal resistance of 2.1 degree Fahrenheit hour square foot per British
thermal unit [(°Fh+ft2)/Btu] [0.37 (mZ-K)/W].

Examples of materials capable of meeting the above requirements:

(a) One inch (25.4 mm), 0.60 pounds per cubic feet (Ib/ft3) (9.61 kg/m3) mineral fiber (rock, slag, or glass) blanket.

(b) One-half inch (12.7 mm), 1.5 Ib/ft3 to 3 Ib/ft3 (24 kg/m?3 to 48 kg/m3) mineral fiber blanket duct liner.

(c) One-half inch (12.7 mm), 3 Ib/ft3 to 10 Ib/ft3 (48 kg/m3 to 160 kg/m3) mineral fiber board.
B = Materials with an installed conductance of 0.24 British thermal unit per degree Fahrenheit hour square foot

[Btu/(°F-h-ft2)] [1.4 W/(mz-K)] or the equivalent thermal resistance of 4.2 degree Fahrenheit hour square foot per British
thermal unit [(°Fh+ft2)/Btu] [0.74 (m2-K)/W].

Examples of materials meeting the above requirements:

Two-inch (51 mm), 0.60 Ib/ft3 (9.61 kg/m3) mineral fiber blanket.

One inch (25.4 mm), 1.5 Ib/ft3 to 3 Ib/ft3 (24 kg/m? to 48 kg/m3) mineral fiber blanket duct liner.

91


angela.cote
Rectangle


One inch (25.4 mm), 3 Ib/ft3 to 10 Ib/ft3 (48 kg/m3 to 160 kg/m3) mineral fiber board.
C = Materials with an installed conductance 0.16 British thermal unit per degree Fahrenheit hour square foot

[Btu/(°F-h-ft2)] [0.91 W/(mz-K)] or the equivalent thermal resistance 6.3 degree Fahrenheit hour square foot per British
thermal unit [(°F-h+ft2)/Btu] [1.11 (m2-K)/W].

Examples of materials meeting the above requirements:

Three-inch (76 mm), 0.60 Ib/ft3 (9.61 kg/m3) mineral fiber blanket.

One-and-one-half inch (38 mm), 1.5 Ib/ft3 to 3 Ib/ft3 (24 kg/m? to 48 kg/m?) mineral blanket duct liner.
One-and-one-half inch (38 mm), 3 Ib/ft3 to 10 Ib/ft3 (48 kg/m® to 160 kg/m3) mineral fiber board.

V = Vapor barrier: Material with a perm rating not exceeding 0.5 perm [2.9 E-11 kg/(Pa-s-mz)]. Joints shall be sealed.
W = Approved weatherproof barrier.

5 (remaining text unchanged)
SUBSTANTIATION:
The proposed revision to Note (4) of Table 503.6 is necessary since plastic or unglazed panels do not require

insulation, and the operation temperatures are within 15 to 20 degrees of the ambient temperature. For these
reasons, the additional language is needed.

COMMITTEE ACTION: ACCEPT AS SUBMITTED

TABLE 503.6
INSULATION OF DUCTS®
INSULATION TYPES
INSULATION TYPES
DUCT LOCATION MECHANICALLY HEATING ZONES' HEATING ONLY®
COOLED*

On roof or on exterior of I
building C,VZand W I A and WB and WC and W

I
Attics, and garages and I
crawlspaces A and V2 I AAB

I
In waIIs,3 within floor- ) |
ceiling spaces? Aand V Illll AAB
Within the conditioned
space, orin basements; None required — None required
return ducts in airplenums
Cement slab or within , ,
ground None required — None required

Notes:

1-3 (remaining text unchanged)

4 The examples of materials listed under each type of insulation is not meant to limit other available thickness and
density combinations with the equivalent installed conductance or resistance based on the insulation only.
Insulation Types (Applicable ts-only_to glazed collectors):

A = Materials with an installed conductance of 0.48 British thermal unit per degree Fahrenheit hour square foot

[Btu/(°F-h~ft2)] [2.7 W/(m2-K)] or the equivalent thermal resistance of 2.1 degree Fahrenheit hour square foot per British
thermal unit [(°F+h+ft2)/Btu] [0.37 (mZ-K)/W].

Examples of materials capable of meeting the above requirements:

(a) One inch (25.4 mm), 0.60 pounds per cubic feet (Ib/ft3) (9.61 kg/m3) mineral fiber (rock, slag, or glass) blanket.

(b) One-half inch (12.7 mm), 1.5 Ib/ft3 to 3 Ib/ft3 (24 kg/m3 to 48 kg/m3) mineral fiber blanket duct liner.

(c) One-half inch (12.7 mm), 3 Ib/ft3 to 10 Ib/ft3 (48 kg/m® to 160 kg/m3) mineral fiber board.
B = Materials with an installed conductance of 0.24 British thermal unit per degree Fahrenheit hour square foot

[Btu/(°F-h~ft2)] [1.4 W/(m2°K)] or the equivalent thermal resistance of 4.2 degree Fahrenheit hour square foot per British
thermal unit [(°Fh+ft2)/Btu] [0.74 (m2-K)/W].

Examples of materials meeting the above requirements:

Two-inch (51 mm), 0.60 Ib/ft3 (9.61 kg/m3) mineral fiber blanket.

One inch (25.4 mm), 1.5 Ib/ft3 to 3 Ib/ft3 (24 kg/m? to 48 kg/m3) mineral fiber blanket duct liner.

One inch (25.4 mm), 3 Ib/ft3 to 10 Ib/ft3 (48 kg/m? to 160 kg/m3) mineral fiber board.
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C = Materials with an installed conductance 0.16 British thermal unit per degree Fahrenheit hour square foot
[Btu/(°F-h-ft2)] [0.91 W/(mz-K)] or the equivalent thermal resistance 6.3 degree Fahrenheit hour square foot per British
thermal unit [(°Fsh+ft2)/Btu] [1.11 (m2-K)/W].

Examples of materials meeting the above requirements:

Three-inch (76 mm), 0.60 Ib/ft3 (9.61 kg/m3) mineral fiber blanket.

One-and-one-half inch (38 mm), 1.5 Ib/ft3 to 3 Ib/ft3 (24 kg/m3 to 48 kg/m3) mineral blanket duct liner.
One-and-one-half inch (38 mm), 3 Ib/ft3 to 10 Ib/ft3 (48 kg/m3 to 160 kg/m3) mineral fiber board.

V = Vapor barrier: Material with a perm rating not exceeding 0.5 perm [2.9 E-11 kg/(Pa-s-mz)]. Joints shall be sealed.
W = Approved weatherproof barrier.

5 (remaining text unchanged)

COMMITTEE STATEMENT:
The term “to” is editorially being relocated to after “only” as the relocation is preferred by the Technical Committee.

TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 072
USHGC 2024 Section: 606.5, Table 901.1

SUBMITTER: Lance MacNevin
Plastics Pipe Institute

RECOMMENDATION:
Revise text

606.0 Dry Storage Systems.

606.5 Combustibles Within Ducts or Plenums. Materials exposed within ducts or plenums shall be noncombustible or
shall have a flame spread index not to exceed 25 and a smoke developed index not to exceed 50 where tested as a
composite product in accordance with ASTM E84 or UL 723.

Exception: Plastic pipe and tubing listed and labeled in accordance with UL 2846 as having a peak optical density not
greater than 0.50, an average optical density not greater than 0.15, and a flame spread distance not greater than 5 feet
(1524 mm). Plastic pipe and tubing_shall also be installed in accordance with its listing.

TABLE 901.1
REFERENCED STANDARDS
STANDARD REFERENCED
NUMBER STANDARD TITLE APPLICATION SECTIONS
UL 2846-2014 Fire Test of Plastic Water Distribution Plumbing Pipe for Piping 606.5
Visible Flame and Smoke Characteristics (with revisions
through January 14, 2021)

(portion of table not shown remains unchanged)

Note: UL 2846 meets the requirements for a mandatory referenced standard in accordance with Section 15.0 of
IAPMO’s Regulations Governing Consensus Development of the Uniform Solar, Hydronics & Geothermal and
Swimming Pool, Spa & Hot Tub Codes.

SUBSTANTIATION:

UL 2846 was developed by UL specifically for testing plastic piping materials. This standard is a test method for
determining values of flame propagation distance and optical smoke density for individual pairs of plastic plumbing
pipes for distribution of potable water, and water used for hydronic heating and cooling applications, water
reclaim/reuse water applications.

The requirements within UL 2846 are no less stringent than the requirements listed within ASTM E84, and the
mounting methods to be used when testing the plastic piping are specifically described for consistent testing and
interpretation of the results by enforcement agencies.

COMMITTEE ACTION: ACCEPT AS AMENDED BY THE TC

606.0 Dry Storage Systems.
606.5 Combustibles Within Ducts or Plenums. Materials exposed within ducts or plenums shall be noncombustible or

shall have a flame spread index not to exceed 25 and a smoke developed index not to exceed 50 where tested as a
composite product in accordance with ASTM E84 or UL 723.
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Exception: Plastic pipe and tubing listed and labeled for use in plenums in accordance with UL 2846 as having a peak
optical density not greater than 0.50, an average optical density not greater than 0.15, and a flame spread distance not

greater than 5 feet (1524 mm)-Plastic-pipe-and-tubing-shall-alse-be-,_and installed in accordance with its listing,_shall be

permitted.
TABLE 901.1
REFERENCED STANDARDS
STANDARD REFERENCED
NUMBER STANDARD TITLE APPLICATION SECTIONS
UL 2846-2014 Fire Test of Plastic Water Distribution Plumbing Pipe for Piping 606.5

Visible Flame and Smoke Characteristics (with revisions
through January 14, 2021)

(portion of table not shown remains unchanged)

COMMITTEE STATEMENT:
The exception is being modified to provide needed clarity. The language now specifies that the exception applies
only to piping and tubing used in plenums. Such revisions are also consistent with the recent action taken by the
UMC Technical Committee for Iltem #141 Public Comment 2.

TOTAL ELIGIBLE TO VOTE: 16

VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 073
USHGC 2024 Section: 701.1, 701.1.3

SUBMITTER: Jeff Persons
Chair, USHGC Geothermal Energy Systems Task Group

RECOMMENDATION:
Revise text

CHAPTER 7
GEOTHERMAL ENERGY SYSTEMS AND DISTRICT GEOTHERMAL LOOPS

Part | — General.

701.0 General.

701.1 Applicability. Part | of this chapter shall apply to geothermal energy systems such as, but not limited to, building
systems coupled with a ground-heat exchanger, submerged heat exchanger using water-based fluid as a heat transfer
medium, or groundwater (well). The regulations of this chapter shall govern the construction, location, and installation of

#03-5-and-Chapter4-

Part | through Part V of this chapter shall apply to geothermal energy systems and district thermal systems that
circulate ground-ambient-temperature water to be used in end-use buildings as a thermal source or sink via water
source heat pump or reversing_chiller. The systems shall operate to permit independent and bi-directional heating_and
cooling_for comfort and water heating_such as, but not limited to, building_systems coupled with ground coupled district
loops,_a ground-heat exchanger,_submerged heat exchanger using_water-based fluid as a heat transfer medium,_or
groundwater (well),_or such local resources to the advantage of the district. Central district auxiliary components shall
add or reject heat to benefit district ability, to reduce both power consumption, and demand combined with energy
sharing. The regulations of this chapter shall govern the construction, location,_and installation of ground temperature
thermal distribution districts from 100 percent geothermal energy systems to multiple hybrid district systems. (See
Figure 701.1 for a schematic of a geothermal system utilizing an ambient temperature loop.)

701.1.3 Indoor Piping. Indoor piping,_fittings,_and accessories that are part of the groundwater system shall be in
accordance with Section 703.5 and Chapter 4.

SUBSTANTIATION:

Section 701.1 (Applicability) is being revised to provide insight into the various parts of Chapter 7 pertaining to
general requirements, open-loop systems, closed-loop systems, DX systems, and now district ambient temperature
loops. The addition of geothermal district systems supports advanced thermal distribution networks and provides
the code with the necessary requirements for large scale renewable energy systems.

Furthermore, the language pertaining to indoor piping, fittings, and accessories has been moved from the
applicability to Section 701.1.3 (Indoor Piping) as this allows for proper flow of requirements.

COMMITTEE ACTION: REJECT

COMMITTEE STATEMENT:

The Technical Committee has requested that additional time be provided to review the proposed requirements for
district systems and ambient temperature loops. The Technical Committee will submit all comments and concerns
via their letter ballots for Item #073, ltem #074, ltem #094, Item #095, Item #096, Item #097, and Iltem #098. It is
recommended that the Geothermal Energy Systems Task Group reconvene to address all submitted feedback and
resubmit proposals via public comments.
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TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
EXPLANATION OF AFFIRMATIVE:

SMITH: This item is part of a multiple submission to update Chapter 7 and should not have been rejected but may
need to be modified by the subcommittee and resubmitted in public comment.
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Proposals

Item #: 074
USHGC 2024 Section: Figure 701.1

SUBMITTER: Jeff Persons
Chair, USHGC Geothermal Energy Systems Task Group

RECOMMENDATION:
Add new text

CODES ADMINISTRATION
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(RENEWABLE THERMAL DISTRICT SYSTEM)

SUBSTANTIATION:

The figure is being added as it supports the new revisions to Chapter 7 pertaining to ambient loops. Included within
the schematic is an ambient temperature loop connected to solar thermal collectors, a closed-loop heat exchanger,

a surface water heat exchanger, multiple heat pumps, and
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Since wastewater sludge is high in organic content and offers the potential for energy recovery via thermochemical
conversion technologies, a wastewater energy recovery system has been added to the schematic.

The provided schematic offers a simplified and clear visual of an ambient temperature loop system and further
supports the revised applicability as shown in the previous item submitted by this Task Group. For these reasons,
the figure is beneficial to the code and should be included in Chapter 7.

COMMITTEE ACTION: REJECT

COMMITTEE STATEMENT:

The Technical Committee has requested that additional time be provided to review the proposed requirements for
district systems and ambient temperature loops. The Technical Committee will submit all comments and concerns
via their letter ballots for Item #073, Item #074, ltem #094, Item #095, ltem #096, ltem #097, and ltem #098. It is
recommended that the Geothermal Energy Systems Task Group reconvene to address all submitted feedback and
resubmit proposals via public comments.

TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
EXPLANATION OF AFFIRMATIVE:

SMITH: This item is part of a multiple submission to update Chapter 7 and should not have been rejected but may
need to be modified by the subcommittee and resubmitted in public comment.
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Proposals

Item #: 075
USHGC 2024 Section: 701.11 - 701.11.1, Table 701.11.1, Table 901.1

SUBMITTER: Jeff Persons
Chair, USHGC Geothermal Energy Systems Task Group

RECOMMENDATION:
Revise text

701.0 General.

701.11_Heat Transfer Fluid. The heat transfer fluid shall be compatible with the makeup water-fluid supplied to the
system.

701.11.1 Water Quality. The makeup water quality within the closed-loop ground source heat pump system shall be in
accordance with IAPMO/ANSI H1001.1, ANSI/CSA/IGSHPA C448, or Table 701.11.1. The quality of potable water shall
be in accordance with the Authority Having_Jurisdiction.

TABLE 701.11.1

WATER QUALITY
PARAMETER ACCEPTABLE RANGE

Ammonium <2 ppm
Chiorides? <125 ppm

(Eree CO,)2 <50 ppm

pH 7.0-8.5
Sulphates <125 ppm

TDS 10 — 1000 ppm
Total Hardness <150 ppm

Notes:

manufacturer’s specifications, or this Table, whichever is more stringent.

2 The provided acceptable range for chlorides is dependent upon the system heat exchanger and piping_materials. See
the manufacturer’s specifications for equipment and materials used.

3 The limit provided pertains to makeup water.

TABLE 901.1
REFERENCED STANDARDS
REFERENCED
STANDARD NUMBER STANDARD TITLE APPLICATION SECTIONS
ANSI/CSA/IGSHPA C448 | Design and Installation of Ground Source Heat Miseellaneous 701.11.1,
Series-2016_(R2021) Pump Systems for Commercial and Residential Ground-Source | Table 703.2,
Buildings Heat Pumps Table 703.3,
709.1, 710.6,
710.6.2,715.4
IAPMO/ANSI H1001.1- Quality of Heat Transfer Fluids Used in Hydronics | Heat Transfer 701111
2021 Systems Fluid -

(portion of table not shown remains unchanged)
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Note: ANSI/CSA/IGSHPA C448 and IAPMO/ANSI H1001.1 meet the requirements for mandatory referenced
standards in accordance with Section 15.0 of IAPMO’s Regulations Governing Consensus Development of the
Uniform Solar, Hydronics & Geothermal and Swimming Pool, Spa & Hot Tub Codes.

SUBSTANTIATION:

IAPMO/ANSI H1001.1 (Quality of Heat Transfer Fluids Used in Hydronics Systems) is a newly published standard
which provides minimum requirements for maintaining the quality of liquid aqueous-based heat transfer fluids over
the life of the system and optimizing the life of system components. The standard is applicable to both residential
and non-residential closed hydronic heating and cooling systems.

IAPMO/ANSI H1001.1 is unique in that it addresses both chemical and non-chemical treatment methods with a
focus on the importance of water treatment and corrosion prevention. These provisions are accompanied by
hydronic water quality parameters for systems with chemical additives, high purity water systems, and hybrid
hydronic and ground source heat pump systems.

Proposed Table 701.11.1 (Water Quality) is an excerpt from IAPMO/ANSI H1001.1, and the listed parameters are
provided to ensure that the makeup water quality meets the necessary acceptable ranges to prevent corrosion
within the system. Since IAPMO/ANSI H1001.1 includes references to ANSI/CSA/IGSHPA C448 for ground source
heat pumps, the standard should also be added to the proposed section.

COMMITTEE ACTION: ACCEPT AS SUBMITTED
TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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Proposals

Item #: 076
USHGC 2024 Section: 701.11, 701.11.2

SUBMITTER: Jeff Persons
Chair, USHGC Geothermal Energy Systems Task Group

RECOMMENDATION:
Revise text

701.0 General.

701.11 Heat Transfer Fluid. The heat transfer fluid shall be compatible with the makeup water-fluid supplied to the
system.

701.11.2 Compatibility. System components shall be compatible with system fluids including, but not limited to,
antifreeze. For systems utilizing_chemical additives, system components and fluids shall be tested and approved for
compatibility.

SUBSTANTIATION:

Ensuring system longevity and thermal efficiency is necessary when designing geothermal systems. A large
component of that design is the selection of system components, heat transfer fluids, and chemical additives.
Where incompatible fluids and components are used, corrosion and fouling will lead to decreased efficiency and
system failure. For these reasons, the proposed Section 701.11.2 (Compatibility) is both necessary and appropriate.

COMMITTEE ACTION: ACCEPT AS AMENDED BY THE TC
701.0 General.

701.11 Heat Transfer Fluid. The heat transfer fluid shall be compatible with the makeup fluid supplied to the system.

701.11.2 Compatibility. System components shall be compatible with system fluids including, but not limited to,
antifreeze. For systems utilizing chemical additives, system components and fluids shall be tested and approved
identified for compatibility.

COMMITTEE STATEMENT:

The term “approved” is being changed to “identified” since approval is a defined term that puts the responsibility on
the Authority Having Jurisdiction. The term “identified” is better suited for recommendations provided by the
manufacturer.

TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 077
USHGC 2024 Section: Table 703.2, Table 703.3

SUBMITTER: Jeff Persons
Chair, USHGC Geothermal Energy Systems Task Group

RECOMMENDATION:
Revise text
TABLE 703.2
PLASTIC GROUND SOURCE LOOP PIPING
MATERIAL STANDARDS
Cross-Linked Polyethylene (PEX) ASTM F876, ASTMF3253,-CSA B137.5,
CSA/IGSHPA C448,
NSF 358-3
Polyethylene of Raised Temperature (PE-RT) ASTM F2623, ASTM F2769,CSAB137.18,
CSA/IGSHPA C448,
NSF 358-4
(portion of table not shown remains unchanged)
TABLE 703.3
GROUND SOURCE LOOP PIPE FITTINGS
MATERIAL STANDARDS
Cross-Linked Polyethylene (PEX) ASTM F877, ASTM F1055, ASTM F1807, ASTM F1960, ASTM

F2080, ASTM F2159, ASTM F2434, ASTM3253; ASTM F3347,
ASTM F3348, CSA B137.5, CSA/IGSHPA C448, NSF 358-3

Polyethylene of Raised Temperature (PE-RT) ASTM D3261, ASTM F1055, ASTM F1807, ASTM F2080, ASTM
F2159, ASTM F2769, ASTM F3347, ASTM F3348, CSA
B137.18, CSA/IGSHPA C448, NSF 358-4

(portion of table not shown remains unchanged)

Note: ASTM F3347 and ASTM F3348 meet the requirements for mandatory referenced standards in accordance
with Section 15.0 of IAPMO’s Regulations Governing Consensus Development of the Uniform Solar, Hydronics
& Geothermal and Swimming Pool, Spa & Hot Tub Codes.

SUBSTANTIATION:
ASTM F3253 is being removed as this standard is applicable to oxygen barrier crosslinked polyethylene (PEX)
tubing which is not used in geothermal applications.

Additionally, ASTM F3347 and ASTM F3348 are being added for PE-RT pipe fittings. ASTM F3347 covers copper
alloy metal press insert fittings while ASTM F3348 covers plastic press insert fittings. These fittings are for use with
cross-linked polyethylene (PEX) tubing that meets the requirements of ASTM F876 and polyethylene of raised
temperature (PE-RT) tubing that meets the requirements of ASTM F2769. Such fittings are intended for use in 100
psi (689.5 kPa) hot and cold water distribution systems operating at temperatures up to, and including, 180°F
(82°C). ASTM F3347 and ASTM F3348 are already listed in Table 703.3 for PEX pipe fittings and should also be
included for PE-RT.

COMMITTEE ACTION: ACCEPT AS AMENDED BY THE TC
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TABLE 703.2
PLASTIC GROUND SOURCE LOOP PIPING
MATERIAL STANDARDS

Cross-Linked Polyethylene (PEX) ASTM F876, ASTM F3253, CSA B137.5,
CSA/IGSHPA C448,

NSF 358-3
Polyethylene of Raised Temperature (PE-RT) ASTM F2623, ASTM F2769,CSA B137.18,
CSA/IGSHPA C448,

NSF 358-4

(portion of table not shown remains unchanged)

TABLE 703.3
GROUND SOURCE LOOP PIPE FITTINGS
MATERIAL STANDARDS
Cross-Linked Polyethylene (PEX) ASTM F877, ASTM F1055, ASTM F1807, ASTM F1960, ASTM

F2080, ASTM F2159, ASTM F2434, ASTM F3253, ASTM F3347,
ASTM F3348, CSA B137.5, CSA/IGSHPA C448, NSF 358-3
Polyethylene of Raised Temperature (PE-RT) ASTM D3261, ASTM F1055, ASTM F1807, ASTM F2080, ASTM
F2159, ASTM F2769, ASTM F3347, ASTM F3348, CSA
B137.18, CSA/IGSHPA C448, NSF 358-4

(portion of table not shown remains unchanged)

COMMITTEE STATEMENT:

ASTM F3253 is being kept as this standard is applicable to oxygen barrier crosslinked polyethylene (PEX) tubing
used in geothermal applications. Keeping this standard prevents materials from being excluded which may be
appropriate for use.

TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
EXPLANATION OF AFFIRMATIVE:

MACNEVIN: ASTM F3253 PEX tubing probably should not be included in these geothermal tables, but we can review
that during public comment.
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Proposals

Item #: 078
USHGC 2024 Section: 703.3, 703.4, 703.4.2, 703.4.2.1

SUBMITTER: Jeff Persons
Chair, USHGC Geothermal Energy Systems Task Group

RECOMMENDATION:
Revise text

703.0 Design of Systems.

703.3 Fittings. For water-based systems, fittings for ground source heat pump systems shall be recommended-by-the
manufacturer-approved for installation with the piping materials to be installed, and shall comply with the standards
listed in Table 703.3. Fittings for use in DX systems shall comply with Section 715.3.

703.4 Underground Piping and Submerged Materials. Underground and submerged piping for a ground-heat
exchanger shall be polyethylene (PE) pipe or tubing in accordance with Section 703.4.1 and Section 703.4.1.1,
polyethylene of raised temperature (PE-RT)_pipe or tubing_in accordance with Section 703.4.2 and Section 703.4.2.1, or
cross-linked polyethylene (PEX) pipe or tubing in accordance with Section 783-4-2703.4.3 and Section
#03-4-24703.4.3.1.

703.4.2 Polyethylene of Raised Temperature (PE-RT). Polyethylene of raised temperature tubing shall be
manufactured in accordance with the standards listed in Table 703.2. Tubing_shall have a minimum wall thickness equal
to SDR 9 and shall have a minimum pressure rating_of not less than 160 psi (1103 kPa) at 73°F (23°C).
Polyethylene of raised temperature tubing_shall be manufactured from a PE compound that has a pipe material
designation code of PE 2708, PE 3608, or PE 4710 as defined in the applicable standards referenced in Table 703.2

with a cell classification in accordance with ASTM D3350 appropriate for the material designation code.

temperature (PE-RT) _tubing_and fittings shall be installed in accordance with the manufacturer’s installation instructions
and the appropriate standards listed in accordance with Table 703.3.

(renumber remaining sections)

Note: ASTM D3350 meets the requirements for a mandatory referenced standard in accordance with Section
15.0 of IAPMO’s Regulations Governing Consensus Development of the Uniform Solar, Hydronics & Geothermal
and Swimming Pool, Spa & Hot Tub Codes.

SUBSTANTIATION:
Polyethylene of Raised Temperature (PE-RT) tubing and fittings are approved for ground loop piping applications
and are already included within Table 703.2 and Table 703.3 of this chapter.

The proposed language provides missing information about the use of PE-RT tubing and fittings for geothermal
applications and matches the current code language provided for other tubing and fitting materials. These additional
provisions further support the use of PE-RT tubing and ensure that tubing meeting the necessary minimum wall
thicknesses and pressure ratings are selected for installation.

Furthermore, ASTM D3350 is appropriate for reference in Section 703.4.2 as it covers the identification of
polyethylene plastic pipe and fitting materials by means of a cell classification system. For these reasons, the above
revisions are beneficial to Chapter 7 (Geothermal Energy Systems).

COMMITTEE ACTION: ACCEPT AS AMENDED BY THE TC
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703.0 Design of Systems.

703.3 Fittings. For water-based systems, fittings for ground source heat pump systems shall be appreved-identified for
installation with the piping materials to be installed, and shall comply with the standards listed in Table 703.3. Fittings for
use in DX systems shall comply with Section 715.3.

703.4 Underground Piping and Submerged Materials. Underground and submerged piping for a ground-heat
exchanger shall be polyethylene (PE) pipe or tubing in accordance with Section 703.4.1 and Section 703.4.1.1,
polyethylene of raised temperature (PE-RT) pipe or tubing in accordance with Section 703.4.2 and Section 703.4.2.1, or
cross-linked polyethylene (PEX) pipe or tubing in accordance with Section 703.4.3 and Section 703.4.3.1.

703.4.2 Polyethylene of Raised Temperature (PE-RT). Polyethylene of raised temperature tubing shall be
manufactured in accordance with the standards listed in Table 703.2. Tubing shall have a minimum wall thickness equal
to SDR 9 and shall have a minimum pressure rating of not less than 160 psi (1103 kPa) at 73°F (23°C).

Polyethylene of raised temperature tubing shall be manufactured from a PE compound that has a pipe material
designation code of PE 2708, PE 3608, or PE 4710 as defined in the applicable standards referenced in Table 703.2
with a cell classification in accordance with ASTM D3350 appropriate for the material designation code.
703.4.2.1 Joining Methods for Polyethylene of Raised Temperature (PE-RT). Joints between polyethylene of raised
temperature (PE-RT) tubing and fittings shall be installed in accordance with the manufacturer’s installation instructions
and the appropriate standards listed in accordance with Table 703.3.

(renumber remaining sections)

COMMITTEE STATEMENT:

The term “approved” is being changed to “identified” since approval is a defined term that puts the responsibility on
the Authority Having Jurisdiction. The term “identified” is better suited for recommendations provided by the
manufacturer.

TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
EXPLANATION OF AFFIRMATIVE:

FECTEAU: There should be a Public Comment to introduce a definition for the term "identified." The 2020 NEC
defines identified as: “Identified (as applied to equipment). Recognizable as suitable for the specific purpose,
function, use, environment, application, and so forth, where described in a particular Code requirement.”
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Proposals

Item #: 079
USHGC 2024 Section: 703.4.1, Table 703.4.1, 710.3

SUBMITTER: Lance MacNevin
Plastics Pipe Institute

RECOMMENDATION:
Revise text

Part | — General.
703.0 Design of Systems.

703.4 Underground Piping and Submerged Materials. (remaining text unchanged)

703.4.1 Polyethylene (PE). Polyethylene pipe or tubing shall be manufactured in accordance with the standards listed
in Table 703.2. Pipe or tubing shall have a-minimum-wat-thickress-egquatto-SBR-H-and-shal-have a minimum pressure
rating of not less than 160 psi (1103 kPa) at 73°F (23°C).

Polyethylene pipe or tubing shall be manufactured from a PE compound that has a pipe material designation code of PE
3608, RPE-3708,-PE3710, PE4608,RPE4708; or PE 4710 as defined in the applicable standards referenced in Table
703.2, with a cell classification in accordance with ASTM D3350 appropriate for the material designation code, and a
color and ultraviolet stabilizer code of C or E. Code E compounds shall be stabilized against deterioration from
unprotected exposure to ultraviolet rays for not less than 3 years in accordance with the test criteria specified in ASTM

TABLE 703.4.1
PE PIPE AND TUBING MINIMUM WALL THICKNESS
PE PIPE MATERIAL | MINIMUM WALL THICKNESS
PE 3608 SDR 11
PE 4710 SDR 13.5

Part Il — Closed-Loop Systems.

710.0 General.

710.3 Borehole Piping and Tubing. Borehole piping or tubing for vertical and horizontally drilled closed-loop systems,
shall have a minimum wall thickness in accordance with Table 703.4.1 eguat-te-SBR-44+ and shall have a minimum
pressure rating of not less than 160 psi (1103 kPa) at 73°F (23°C).

Note: AWWA C901 meets the requirements for a mandatory referenced standard in accordance with Section
15.0 of IAPMO’s Regulations Governing Consensus Development of the Uniform Solar, Hydronics & Geothermal
and Swimming Pool, Spa & Hot Tub Codes.

SUBSTANTIATION:

This proposal recognizes the fact that PE compounds PE 3708, PE 3710, PE 4608, and PE 4708 are not in
commercial production for geothermal piping systems. Including them in this code could influence a specifier to
select one of those compounds which would not be commercially available, leading to potential confusion. The
proposal simply removes the non-available piping materials.

107


angela.cote
Rectangle


This proposal would also allow the use of SDR 13.5 pipes produced using PE 4710 compounds because PE 4710
pipes have significantly greater resistance to slow crack growth and higher tensile strength than PE 3608 pipes.
Therefore, the thicker wall in a SDR 11 pipe is not required for mechanical toughness when PE 4710 pipe is used.
SDR 13.5 pipes produced of PE 4710 materials have higher thermal conductivity and flexibility than SDR 11 pipes,
have additional advantages for installation and performance, and still meet the minimum pressure requirements.

On the other hand, PE 3608 pipes have lower tensile strength and a greater susceptibility to scratches and gouges
that could lead to slow crack growth. So pipes produced using PE 3608 material should remain as the thicker-wall
SDR 11 wall type.

Similar revisions have been agreed by the ANSI/CSA/IGSHPA C448 Piping Task Force for the next edition of that
bi-national standard which is referenced within the USHGC. This proposal also helps to harmonize these two
important codes.

COMMITTEE ACTION: ACCEPT AS AMENDED BY THE TC

Part | — General.
703.0 Design of Systems.

703.4 Underground Piping and Submerged Materials. (remaining text unchanged)

703.4.1 Polyethylene (PE). Polyethylene pipe or tubing shall be manufactured in accordance with the standards listed
in Table 703.2. Pipe or tubing shall have a minimum pressure rating of not less than 160 psi (1103 kPa) at 73°F (23°C).
Polyethylene pipe or tubing shall be manufactured from a PE compound that has a pipe material designation code of PE
3608 or PE 4710 as defined in the applicable standards referenced in Table 703.2, with a cell classification in
accordance with ASTM D3350 appropriate for the material designation code, and a color and ultraviolet stabilizer code
of C or E. Code E compounds shall be stabilized against deterioration from unprotected exposure to ultraviolet rays for
not less than 3 years in accordance with the test criteria specified in AWWA C901. Polyethylene pipe or tubing shall
have a minimum wall thickness in accordance with Table 703.4.1.

Exception: HDPE lateral piping with a minimum pressure rating_of 100 psi (689 kPa) at 73°F (23°C)_shall not be
required to have a minimum wall thickness in accordance with Table 703.4.1.

TABLE 703.4.1
PE PIPE AND TUBING MINIMUM WALL THICKNESS
PE PIPE MATERIAL | MINIMUM WALL THICKNESS
PE 3608 SDR 11
PE 4710 SDR 13.5

Part Il — Closed-Loop Systems.

710.0 General.

710.3 Borehole Piping and Tubing. Borehole piping or tubing for vertical and horizontally drilled closed-loop systems,
shall have a minimum wall thickness in accordance with Table 703.4.1 and shall have a minimum pressure rating of not
less than 160 psi (1103 kPa) at 73°F (23°C).

COMMITTEE STATEMENT:

An exception is being added for HDPE lateral piping which does not require the same pressure ratings and wall
thicknesses as the remaining underground system piping. This addition prevents overly stringent installation
requirements and is beneficial to the code.

TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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Proposals

Item #: 080
USHGC 2024 Section: 705.1, 705.9, 710.5

SUBMITTER: Jeff Persons
Chair, USHGC Geothermal Energy Systems Task Group

RECOMMENDATION:
Revise text

Part | - General.

705.0 Valves.
705.1 Where Required. Shutoff valves shall be installed in ground source-loop piping systems in the locations indicated
in Section 705.2 through Section 765-8705.9.

705.9 Bypass Valves. Means shall be provided to allow for bypass of the geothermal system for independent flushing
and purging_of the geothermal system and building_piping_system.

Part Il — Closed-Loop Systems.
710.0 General.

710.5 Bypass Valves. Means shall be provided to allow for bypass of the closed-loop geothermal system for

(renumber remaining sections)

SUBSTANTIATION:

Section 705.9 and Section 710.5 are needed to ensure that a means of bypass is provided for the purpose of
flushing and purging of a geothermal and building piping system. Although Part | (General) applies to all geothermal
systems addressed within this chapter, the Task Group preferred to also repeat this provision under Part Il (Closed-
Loop Systems). Flushing and purging of these piping systems is crucial for removal of debris and trapped air and
assists with successful system maintenance and installation. For these reasons, the additional language is needed.

COMMITTEE ACTION: ACCEPT AS SUBMITTED
TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 081
USHGC 2024 Section: 705.2

SUBMITTER: Jeff Persons
Chair, USHGC Geothermal Energy Systems Task Group

RECOMMENDATION:
Revise text

Part | - General.
705.0 Valves.

705.2 Heat Exchangers. Shutoff valves shall be installed on the supply and return side of a heat exchanger.

Exception: Where a-the heat exchanger is an-integral part-ef-with a boiler or is a part-component of a manufactured
manufacturer’s boiler and heat exchanger packaged unit, and is capable of being isolated from the hydronic system by
the supply and return valves.

SUBSTANTIATION:
Section 705.2 (Heat Exchangers) is being revised to correlate with the mechanical code. The modified language is
preferred and provides clarity for the end user.

COMMITTEE ACTION: ACCEPT AS SUBMITTED
TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 082
USHGC 2024 Section: 705.6

SUBMITTER: Jeff Persons
Chair, USHGC Geothermal Energy Systems Task Group

RECOMMENDATION:
Revise text

Part | - General.
705.0 Valves.
705.6 Equipment and Appliances. Shutoff valves shall be installed on connections to mechanical equipment and

appliances. This requirement shall not apply to components of a ground source loop system such as pumps, air
separators, metering devices, and similar equipment.

SUBSTANTIATION:

Section 705.6 (Equipment and Appliances) is being updated to clarify that “mechanical equipment and appliances”
do not refer to components of the ground source loop system but rather externally connected equipment. The
current language enforces impractical and unnecessary requirements. For these reasons, the revision is needed.

COMMITTEE ACTION: REJECT

COMMITTEE STATEMENT:

The proposed language stating that "this requirement shall not apply to components of a ground source loop" is not
technically justified. Furthermore, the term “similar equipment” is vague and unenforceable. For these reasons, the
proposal is being rejected.

TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 083
USHGC 2024 Section: 706.1, Table 706.1

SUBMITTER: Jeff Persons
Chair, USHGC Geothermal Energy Systems Task Group

RECOMMENDATION:
Revise text

706.0 Specific System Components Design.

706.1 General. Heat pumps shall be in compliance with Table 706.1, as applicable. Heat pumps shall also be listed and
labeled in accordance with UL 1995 or UL 60335-2-40. Ground coupled and water source heat pumps shall be listed in
accordance with AHRI/ASHRAE/ISO 13256-1 for water-to-air heat pumps and AHRI/ASHRAE/ISO 13256-2 for water-to-
water heat pumps. DX heat pumps shall be listed in accordance with ASHRAE 194. All heat pump equipment used in
DX systems shall comply with AHRI 870. Heat pumps shall be fitted with a means to indicate that the compressor is
locked out.

TABLE 706.1
HEAT PUMPS
TYPE OF HEAT PUMP STANDARDS
Water-to-Air AHRI/ASHRAE/ISO 13256-1
Water-to-Water AHRI/ASHRAE/ISO 13256-2

Note: AHRI/ASHRAE/ISO 13256-1, AHRI/ASHRAE/ISO 13256-2, UL 1995 and UL 60335-2-40 meet the
requirements for mandatory referenced standards in accordance with Section 15.0 of IAPMO’s Regulations
Governing Consensus Development of the Uniform Solar, Hydronics & Geothermal and Swimming Pool, Spa &
Hot Tub Codes.

SUBSTANTIATION:
Section 706.1 is being revised to include reference to UL 1995 and UL 60335-2-40 in addition to the performance
standards already provided, AHRI/ASHRAE/ISO 13256-1 and AHRI/ASHRAE/ISO 13256-2.

UL 1995 is applicable as it sets requirements for heating and cooling equipment for use in non-hazardous locations
rated between 600 V and 7200 V. Additionally, UL 60335-2-40 is being proposed as it provides safety requirements
for electrical heat pumps, air-conditioners, and dehumidifiers. Both of these standards currently exist in Section
407.5 (Heat Pumps) and should also be listed for geothermal heat pumps.

Furthermore, these revisions are consistent with the mechanical code and add references to the appropriate safety
standards for heat pumps.

COMMITTEE ACTION: ACCEPT AS AMENDED BY THE TC

706.0 Specific System Components Design.

706.1 General. Heat pumps shall be in compliance with Table 706.1, as applicable. Heat pumps shall also-be-listed-and
tabeled-in-aceordanee-comply with UL 1995 or UL 60335-2-40. Ground coupled and water source heat pumps shall be
listed in accordance with AHRI/ASHRAE/ISO 13256-1 for water-to-air heat pumps and AHRI/ASHRAE/ISO 13256-2 for
water-to-water heat pumps. DX heat pumps shall be listed in accordance with ASHRAE 194. All heat pump equipment
used in DX systems shall comply with AHRI 870. Heat pumps shall be fitted with a means to indicate that the
compressor is locked out.
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TABLE 706.1
HEAT PUMPS
TYPE OF HEAT PUMP STANDARDS
Water-to-Air AHRI/ASHRAE/ISO 13256-1
Water-to-Water AHRI/ASHRAE/ISO 13256-2

COMMITTEE STATEMENT:

The phrase “listed and labeled” is being replaced with “comply” for consistency throughout the code. The repetitive
phrasing "listed and labeled" is unnecessary as Section 302.1 (Minimum Standards) already requires all piping,
fittings, appliances, appurtenances, equipment, material, and devices to be listed by a listing agency as complying
with the applicable referenced standards.

TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 084
USHGC 2024 Section: 221.0, 706.3

SUBMITTER: Jeff Persons
Chair, USHGC Geothermal Energy Systems Task Group

RECOMMENDATION:
Revise text

706.0 Specific System Components Design.

706.3 Heat-Transfer Medium. The heat-transfer medium shall be compatible with components with which it comes into
contact. Where antifreeze or corrosion inhibitors are used, such solutions shall be approved by the Authority Having
Jurisdiction. The heat-transfer fluid flash point shall be not less than 50°F (28°C) above the maximum system operating
temperature. For DX systems, the heat transfer medium shall be a refrigerant listed in ASHRAE 34 or the mechanical
code. For six-pipe heat pump systems and other specialty heat pumps that comingle source and load fluids, the
manufacturer’s recommendations shall apply.

2210 -S-
Six-Pipe Heat Pump System. A hydronic system capable of simultaneously heating and cooling. Dependent upon the
equipment, such systems may comingle the source and load fluids.

SUBSTANTIATION:

A six-pipe heat pump system serves as a simultaneous chiller and boiler for large-scale or commercial applications.
Through the use of connected modules, these systems can serve hot and cold water loops in various control
configurations. Six-pipe heat pumps operate at higher efficiency/COPs and have flexibility when sharing thermal
loads within the same building.

Section 706.3 (Heat-Transfer Medium) is being revised to mention six-pipe heat pump systems, and since these
complex systems may comingle source and load fluids, requiring compliance with the heat pump manufacturer’s
recommendations is necessary.

Furthermore, a definition for “six-pipe heat pump system” is being added to provide guidance for users of the code
who may require clarification on the newly proposed provision.

COMMITTEE ACTION: ACCEPT AS AMENDED BY THE TC

706.0 Specific System Components Design.

706.3 Heat-Transfer Medium. The heat-transfer medium shall be compatible with components with which it comes into
contact. Where antifreeze or corrosion inhibitors are used, such solutions shall be approved by the Authority Having
Jurisdiction. The heat-transfer fluid flash point shall be not less than 50°F (28°C) above the maximum system operating
temperature. For DX systems, the heat transfer medium shall be a refrigerant listed in ASHRAE 34 or the mechanical
code. For six-pipe heat pump systems and other specialty heat pumps that comingle source and load fluids, the
manufacturer’s recommendations-installation instructions shall apply.

221.0 -S-

Six-Pipe Heat Pump System. A hydronic system capable of simultaneously heating and cooling. The first four pipes
a source and/or sink to either add or reject energy to the system. Dependent upon the eauipment, such systems may
comingle the source and load fluids.

114


angela.cote
Rectangle


COMMITTEE STATEMENT:

The definition for “six-pipe heat pump system” is being updated to better describe the function and design of these
systems. Clarification has been provided on the functionality and purpose of the first four pipes as well as the
additional two which are connected to a source and/or sink for thermal energy transfer.

The term “recommendations” is being replaced with “installation instructions” for enforceability and consistency
throughout the code.
TOTAL ELIGIBLE TO VOTE: 16

VOTING RESULTS: AFFIRMATIVE: 16
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Proposals

Item #: 085
USHGC 2024 Section: 707.2

SUBMITTER: Jeff Persons
Chair, USHGC Geothermal Energy Systems Task Group

RECOMMENDATION:
Revise text

707.0 Installation Practices.

707.2 Equipment, Accessories, Components, and Materials. The mechanical equipment, accessories, components,
and materials used shall be recommended-by-the-manufacturer-of the type and rating approved for the specific use.

SUBSTANTIATION:

Section 707.2 (Equipment, Accessories, Components, and Materials) is being revised to correlate with the
mechanical code. Additionally, the Task Group supports this change as it requires equipment, accessories and
components be approved for specific use. Such installation practices facilitate system longevity.

COMMITTEE ACTION: ACCEPT AS AMENDED BY THE TC

707.0 Installation Practices.

707.2 Equipment, Accessories, Components, and Materials. The mechanical equipment, accessories, components,
and materials used shall be of the type and rating appreved-identified for the specific use.

COMMITTEE STATEMENT:

The term “approved” is being changed to “identified” since approval is a defined term that puts the responsibility on
the Authority Having Jurisdiction. The term “identified” is better suited for recommendations provided by the
manufacturer.

TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 086
USHGC 2024 Section: 205.0, 707.5, 713.3, 713.5, 714.4 - 714.6

SUBMITTER: Jeff Persons
Chair, USHGC Geothermal Energy Systems Task Group

RECOMMENDATION:
Revise text

707.0 Installation Practices.

707.5 Subsurface Investigation. A subsurface investigation shall be performed in accordance with Section 707.5.1 as
determined by the registered design professional or certified persen-designer conducting the site survey.

713.0 Open Ground Water Systems.

713.3 Design Considerations. A groundwater heat pump system shall be designed by a registered design professional
or certified persen-designer. Due design consideration shall be given to the following:
(1) - (9) (remaining text unchanged)

713.5 Testing and Sampling. Pumping tests and water sampling shall be done as required by the registered design
professional or certified persen-designer.

714.0 Testing and Verification.

714.4 Constant Rate Pump Test. The sustainable well yield, aquifer coefficients, and zones of influences on the
groundwater flow requirements shall be confirmed with a constant rate-pumping test. The constant rate-pumping test
shall be done on the water supply and injection wells at rates and durations as specified by the registered design
professional or certified persen-designer.

714.5 Water Level Monitoring. Water levels shall be monitored in the pumping well and observation wells during
pumping and recovery periods. The monitoring time intervals shall be as specified by the registered design professional
or certified person-designer.

714.6 Injection Wells. Injection testing shall be performed on water wells that are designated to be used as injection
wells at rates specified by the registered design professional or certified persen-designer. The results of the drilling and
pumping tests shall be provided to the owner or the owner’s representative and provided in accordance with
requirements of the Authority Having Jurisdiction.

205.0 -C-

Certified Designer. An individual who has successfully completed the formal training, testing, project design
experience, and continuing_education credits to be granted the IGSHPA/AEE title of Certified GeoExchange Designer, or
other equivalent approved certification program.

117


angela.cote
Rectangle


SUBSTANTIATION:

For the purposes of this chapter, “certified designer” is more applicable and appropriate than “certified person.” The
term “certified designer,” as defined above, is clear and more specific on the type of education, training and
certification required for designing geothermal energy systems.

The provided definition also includes language which addresses other equivalent approved certification programs
rather than only referencing one certification agency. Since “certified person” is not used elsewhere within the code,
the term is completely being stricken.

COMMITTEE ACTION: ACCEPT AS SUBMITTED
TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16

118



CODES ADMINISTRATION

Proposals

Item #: 087
USHGC 2024 Section: 707.6

SUBMITTER: Jeff Persons
Chair, USHGC Geothermal Energy Systems Task Group

RECOMMENDATION:
Revise text

707.0 Installation Practices.

707.6 Ground Heat-Exchanger Installation Practices. A ground-heat exchanger system shall be installed as follows:
(1)- (5) (remaining text unchanged)

(6) Vertical ard-herizental ground-heat exchangers shall maintain the-fellowing setbacks_in accordance with the
Authority Having Jurisdiction,_or the following:

(a) Ten feet (3048 mm) horizontally from a pressure-tested sewer lateral into a building.

(b) Fenty-Fifty feet (669615 240 mm) horizontally from a non-pressure tested sewer lateral into a building.

(c) Faree-Five feet (9441524 mm) horizontally from buried utilities such as electrical, gas, or water.
(d
(

) Fifty feet (15 240 mm) from a water well.

e) Fifty feet (15 240 mm) from a septic tank and 46650 feet (3648615 240 mm) from a subsurface sewage

leaching field.

(f) One hundred feet (30 480 mm) from a spring; or at distances specified by the Authority Having Jurisdiction.

(7) Wells and boreholes shall be sealed in accordance with the Authority Having Jurisdiction. Where grout is required, it
shall be applied in a sirgle continuous operation from the bottom of the borehole by pumping through a tremie pipe.
(8)_Horizontal ground heat exchangers shall maintain setbacks in accordance with the Authority Having Jurisdiction, or
the following:
(a)_Five feet (1524 mm)_horizontally from a pressure-tested sewer lateral into a building.
(b)_Ten feet (3048 mm)_horizontally from a non-pressure treated sewer lateral into a building.
(c)_Five feet (1524 mm)_horizontally from buried utilities such as electrical gas or water.
(

d) Ten Feet (3048 mm) from a water well.
(e)Ten feet (3048 mm) from a septic tank and 10 feet (3048 mm) from a subsurface leaching field.

SUBSTANTIATION:

The proposed revisions are needed to separate the requirements for vertical and horizontal setbacks. Vertical
setbacks are being updated to correlate with current minimum required isolation distances from existing or potential
sources of pollution. Such provisions enhance the requirements of Section 707.6 (Ground Heat-Exchanger
Installation Practices) by providing clear and differentiated setbacks. Additionally, the new language prevents overly
restrictive setbacks by requiring compliance with either the listed distances or those specified by the AHJ.

COMMITTEE ACTION: ACCEPT AS AMENDED BY THE TC

707.0 Installation Practices.

707.6 Ground Heat-Exchanger Installation Practices. A ground-heat exchanger system shall be installed as follows:
(1)- (5) (remaining text unchanged)

(6) Vertical ground-heat exchangers shall maintain minimum setbacks in accordance with the-Autherity Having
Jurisdiction;-or the following,_or the Authority Having Jurisdiction:

(a) Ten feet (3048 mm) horizontally from a pressure-tested sewer lateral into a building.

(b) Fifty feet (15 240 mm) horizontally from a non-pressure tested sewer lateral into a building.

(c) Five feet (1524 mm) horizontally from buried utilities such as electrical, gas, or water.
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(d) Fifty feet (15 240 mm) from a water well.

(e) Fifty feet (15 240 mm) from a septic tank and 50 feet (15 240 mm) from a subsurface sewage

leaching field.

(f) One hundred feet (30 480 mm) from a spring; or at distances specified by the Authority Having Jurisdiction.
(7) Wells and boreholes shall be sealed in accordance with the Authority Having Jurisdiction. Where grout is required, it
shall be applied in a continuous operation from the bottom of the borehole by pumping through a tremie pipe.

(8) Horizontal ground heat exchangers shall maintain minimum setbacks in accordance with the-Autherity-Having
Juriseietion;-or the following, or the Authority Having Jurisdiction:

Five feet (1524 mm) horizontally from a pressure-tested sewer lateral into a building.

Ten feet (3048 mm) horizontally from a non-pressure treated-tested sewer lateral into a building.

Five feet (1524 mm) horizontally from buried utilities such as electrical gas or water.

Ten Feet (3048 mm) from a water well.

(e) Ten feet (3048 mm) from a septic tank and 10 feet (3048 mm) from a subsurface leaching field.

(a
(b
(c
(d

~_— — — ~—

COMMITTEE STATEMENT:

The modifications clarify that the Authority Having Jurisdiction has the final approval for setback distances and may
choose to require the minimum setbacks as provided in this code. The term “treated” is also being replaced with
"tested" for consistency and technical accuracy.

TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 088
USHGC 2024 Section: 707.13, 707.16.1, 707.17, 707.17.8

SUBMITTER: Jeff Persons
Chair, USHGC Geothermal Energy Systems Task Group

RECOMMENDATION:
Revise text

707.0 Installation Practices.

707.13 On-Site-Storage-Exterior Piping Protection. Exterior piping shall be fitted with end caps and protected from
freezing, UV radiation, corrosion, and degradation.

707.16 Horizontal Geothermal Piping - Materials and Methods. (remaining text unchanged)
707.16.1 Piping Materials. Piping materials and joining methods for horizontal piping from the ground heat-exchanger
shall be in accordance with Section 703.2 through Section 703.5,_and Section 715.3.

707.17 Trenches, Excavation, and Backfilled. (remaining text unchanged)

707.17.8 Tracer and Warning Markings. Means shall be provided for underground detection or utility location of the
buried pipe system. This shall include, but is not limited to, metallic detectable tape, with a thickness of not less than
11/64 of an inch (4.4 mm) and a width of 6 inches (152 mm), or non-metallic warning tape used in conjunction with
tracer wire that isisted-andHabeled-in-aceordanee_complies with UL 2989. The tracer wire diameter shall be in
accordance with the Authority Having_Jurisdiction.

Tracer and warning markings shall be permanent, conspicuous and resistant to the environmental conditions and
shall be placed within 1 foot to 2 feet (305 mm to 610 mm) on top of the horizontal piping of the heat exchanger
installation. Tracer wire shall be permitted to be installed at buried pipe grade.

(Section 715.3 is shown for information only)

715.3 DX Systems. Copper pipe and tubing installed for DX systems shall be manufactured in accordance with ASTM
B280 and copper fittings in accordance with ASME B16.22. Joints shall be purged with an inert gas and brazed with a
brazing alloy having 15 percent silver content in accordance with AWS A5.8. Underground piping and tubing shall have
a cathodic protection system installed.

SUBSTANTIATION:
The title of Section 707.13 is being updated to represent the accompanying provision more appropriately.

Section 717.16.1 (Piping Materials) is being revised to include reference to Section 715.3 (DX Systems) as those
provisions address copper pipe and tubing installed for DX systems.

Section 707.17.8 (Tracer and Warning Markings) is being modified to require compliance with the AHJ for tracer
wire diameter sizing. Additionally, the new language permits the installation of tracer wire at buried pipe grade, or
below grade and in direct contact with soil.

COMMITTEE ACTION: ACCEPT AS AMENDED BY THE TC
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707.0 Installation Practices.

707.13 Exterior-Piping Protection. Exterior Prior to system use and during construction, piping shall be fitted with end
caps and protected from freezing, UV radiation, corrosion, and degradation.

707.16 Horizontal Geothermal Piping - Materials and Methods. (remaining text unchanged)
707.16.1 Piping Materials. Piping materials and joining methods for horizontal piping from the ground heat-exchanger
shall be in accordance with Section 703.2 through Section 703.5, and Section 715.3.

707.17 Trenches, Excavation, and Backfill. (remaining text unchanged)

707.17.8 Tracer and Warning Markings. Means shall be provided for underground detection or utility location of the
buried pipe system. This shall include, but is not limited to, metallic detectable tape, with a thickness of not less than
11/64 of an inch (4.4 mm) and a width of 6 inches (152 mm), or non-metallic warning tape used in conjunction with

tracer wire that complies with UL 2989. The-tracerwire-diameter-shall-be-in-accordance-with-the-Authority Having
lrisdiction.

Tracer and warning markings shall be permanent, conspicuous and resistant to the environmental conditions and
shall be placed within 1 foot to 2 feet (305 mm to 610 mm) on top of the horizontal piping of the heat exchanger
installation. Tracer wire shall be permitted to be installed at buried pipe grade.

COMMITTEE STATEMENT:
Section 707.13 is being updated to specify that piping should be protected during construction and prior to use. The
previous language was vague and implied that all exterior piping, at all times, required end caps.

The requirements for tracer wire are ambiguous and serve no purpose. Additionally, tracer wire diameters are
addressed by performance standards and verified through testing.

The Technical Committee also noted that additional clarity is recommended to define “buried pipe grade.”
TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 089
USHGC 2024 Section: 708.1

SUBMITTER: Jeff Persons
Chair, USHGC Geothermal Energy Systems Task Group

RECOMMENDATION:
Revise text

708.0 System Start-Up.

708.1 General. The following requirements shall be verified prior to system start-up:

(1) Piping-shall-be-cleaned,flushed;-and-purged: To prevent debris in the building_piping_system from entering the
geothermal loop field piping_or residual debris from the geothermal loop field entering_the building piping, the connection
between building_piping_and the geothermal loop field shall be isolated so as to allow a bypass for the independent
cleaning, flushing, and purging_of both the loop field as well as the building_piping_and equipment prior to the
introduction of building fluid into the geothermal loop field.

(2) The ground heat exchanger and building piping shatt-be-cteaned ftushed—and, where required, shall be filled with the
heat transfer fluid medium. The ground loop system shall be tested at the design flow rate(s) and differential pressure(s)
recorded. Where the actual pressure change at design flow is more than + 10 percent of the design flow pressure drop,
the cause shall be identified and corrective action taken.

(3) - (9) (remaining text unchanged)

SUBSTANTIATION:

The revisions to Section 708.1 (General) are needed to ensure that a means of isolation and bypass are provided
for the purpose of cleaning, flushing, and purging of geothermal loop field piping. Residual debris from the
geothermal loop may enter the building piping if not flushed and purged. Additionally, the building piping and
equipment must be cleaned to prevent contaminants from entering the geothermal loop. Installing a means of
isolation and bypass between the geothermal loop and the building piping is therefore necessary to prepare
equipment for connection.

COMMITTEE ACTION: ACCEPT AS SUBMITTED
TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 090
USHGC 2024 Section: 708.7, Table 901.1

SUBMITTER: Jeff Persons
Chair, USHGC Geothermal Energy Systems Task Group

RECOMMENDATION:
Revise text

708.0 System Start-Up.

708.7 System Start-Up. System start-up shall be in accordance with ESA-C448-4-CSA-C448-2-ANSI/CSA/IGSHPA
C448 and Section 708.0.

TABLE 901.1
REFERENCED STANDARDS
STANDARD REFERENCED
NUMBER STANDARD TITLE APPLICATION SECTIONS
: for-C ol ttional Build I B
- for Resi ol Sther Sratt Buildi I B
ANSI/CSA/IGSHPA | Design and Installation of Ground Source Heat Pump Miseellaneous Table 703.2,
C448 Series-2016 | Systems for Commercial and Residential Buildings Ground-Source | Table 703.3,
(R2021) Heat Pumps 708.7, 709.1,
710.6, 710.6.2,
715.4

(portion of table not shown remains unchanged)

Note: ANSI/CSA/IGSHPA C448 meets the requirements for a mandatory referenced standard in accordance with
Section 15.0 of IAPMO’s Regulations Governing Consensus Development of the Uniform Solar, Hydronics &
Geothermal and Swimming Pool, Spa & Hot Tub Codes.

SUBSTANTIATION:

CSA C448.1 and CSA C448.2 are different chapters of ANSI/CSA/IGSHPA C448. It would be more appropriate to
reference the entire standard rather than different chapters or sections of ANSI/CSA/IGSHPA C448. Additionally,
CSA C448.1 and CSA C448.2 are not referenced in any other portion of the code and are therefore being stricken
from Table 901.1. For these reasons, the above modifications are necessary.

COMMITTEE ACTION: ACCEPT AS SUBMITTED
TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 091
USHGC 2024 Section: 710.6.2.2

SUBMITTER: Jeff Persons
Chair, USHGC Geothermal Energy Systems Task Group

RECOMMENDATION:
Revise text

Part Il - Closed-Loop Systems.
710.0 General.
710.6 Vertical Bores. (remaining text unchanged)
710.6.2 U-Bends and Headers. (remaining text unchanged)

710.6.2.2 Testing Procedure. The test section and the test liquid shall be at the same temperature. The test section
shall be filled with liquid and purged of air. The test section shall be brought to the specified test pressure. Test pressure
shall be maintained for 4 hours, with make-up-additional fluid added as needed. The test pressure shall be reduced by
10 psi (69 kPa) and monitored for 1 hour with no addition of pressure or make-up-additional fluid. A passing test is
indicated where after a period of 1 hour no visual leakage is observed, and pressure remains equal to or greater than 95
percent of the original pressure.

SUBSTANTIATION:

Section 710.6.2.2 (Testing Procedure) is being revised to correlate with the mechanical code. The term “makeup
fluid” is specific to hydronics and represents fluid that is added to maintain system pressure. For the purposes of
this chapter, the wording "additional fluid" is more suitable. For these reasons, the proposed modification is
necessary.

COMMITTEE ACTION: ACCEPT AS SUBMITTED
TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 092
USHGC 2024 Section: 712.1

SUBMITTER: Jeff Persons
Chair, USHGC Geothermal Energy Systems Task Group

RECOMMENDATION:
Revise text

Part lll - Open-Loop Systems.

712.0 General.
712.1 Applicability. Part Ill of this chapter shall apply to geothermal energy systems such as, but not limited to, building
systems coupled with a groundwater (well) or surface water open-loop using water-based fluid as a heat transfer
medium. The regulations of this chapter shall govern the construction, location and installation of geothermal energy
systems.

Indoor piping, fittings, and accessories that are part of the groundwater system shall be in accordance with Section
703.5 and Chapter 4. Outdoor piping, fittings, and accessories shall be in accordance with Section 703.2.

Components which come into contact with the system fluids and are installed in a geothermal open-loop system shall
be constructed of corrosion resistant materials or in accordance with the AHJ.

SUBSTANTIATION:

Since open-loop geothermal components are continuously exposed to groundwater or surface water, corrosion
prevention substantially influences the design of geothermal systems. The water quality of these sources varies and
can in some cases be inferior causing scaling and corrosion. For these reasons, components of the system which
come into contact with the source fluid need to be constructed of corrosion resistant materials.

COMMITTEE ACTION: ACCEPT AS SUBMITTED
TOTAL ELIGIBLE TO VOTE: 16

VOTING RESULTS: AFFIRMATIVE: 16
EXPLANATION OF AFFIRMATIVE:

MACNEVIN: This section probably should also require that these components comply with NSF/ANSI/CAN 61, unless
that is covered in a related section of this chapter. Also, does "corrosion resistant" need any type of clarification?
Address in public comment.

MACK: NSF/ANSI/CAN 61 may be overly restrictive if required. NSF 372 may be a better option.
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CODES ADMINISTRATION

Proposals

Item #: 093
USHGC 2024 Section: 713.4

SUBMITTER: Jeff Persons
Chair, USHGC Geothermal Energy Systems Task Group

RECOMMENDATION:
Revise text

713.0 Open Ground Water Systems.

713.4 Water Wells and Injection Wells. Water wells and injection wells for groundwater heat pump systems shall be
installed and tested by a registered professional who is qualified to drill wells that comply with the requirements of the
Authority Having Jurisdiction.

Water supply wells and injection wells shall be developed in accordance with NGWA-01.

SUBSTANTIATION:
The additional language ensures that both installation and testing are completed by a registered professional.

COMMITTEE ACTION: ACCEPT AS SUBMITTED
TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 094
USHGC 2024 Section: 203.0, 208.0, 716.0 - 716.2

SUBMITTER: Jeff Persons
Chair, USHGC Geothermal Energy Systems Task Group

RECOMMENDATION:
Add new text

Part V — District Ambient Temperature Loop (ATL) Geothermal.

716.1 General. An ambient temperature loop (ATL)_distributed energy system shall be installed in accordance with
Section 716.2 through Section 716.6.3, and Section 717.0. ATL systems shall comply with Part | through Part 1V of this
716.1.1 Fourth Generation (4G) System Configuration. A fourth-generation system configuration shall be a district
geothermal energy system distributing hot water, cold water, or both to the conditioned space or building for a specific
use. Where a geothermal energy source is used, such systems shall comply with Part | through Part IV of this chapter
and Chapter 4.

716.1.2 Fifth Generation (5G) System Configurations. An advanced ambient temperature loop (ATL)_System or fifth
generation (5G) ATL system shall also be capable of interacting with the electric utility system as well as other utility
systems and systems components.

System components shall include, but not be limited to, the following:

(1)_Thermally diverse buildings with independent hydronic systems.

(2)_Circulation loop.

(3)_Global control system.

Note: System components may include, but are not limited to, the following:
(1)_Electric grid-interactive enabled buildings

(2)Hybrid components

(3)_Other renewable systems

716.2 Permitting. Permits required for the installation and application of an ATL distributed energy system shall be

obtained as required by the Authority Having Jurisdiction.

2030 -A-

sources and heat sinks to hold the loop fluid temperature near the long term average ambient air temperature for a
given geographical location. The sources/sinks can be passive (e.g., a ground loop, a body of water, sewer effluent) or
active (e.g. a cooling tower) and further can include opportunistic, or unique locally available waste or by-product heat
sources (e.g., data center, industrial process). The closed loop piping_system typically controls or engages these

208.0 -F-
Fifth Generation (5G)_System Configurations. An advanced ambient temperature (ATL)_system that distributes near

other water source HVAC equipment. Such systems stand in contrast to fourth generation (4G)_systems that distribute
hot water or chilled water to buildings to serve facility loads.

Fourth Generation (4G) System Configurations. A district geothermal energy system that distributes dedicated hot
water and chilled water for direct use in the conditioned space.
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SUBSTANTIATION:

Part V (District Ambient Temperature Loop) is being proposed in response to the attention drawn to ambient
temperature loop district systems. Many states have implemented carbon reduction plans and non-combustion
alternatives, and district ambient temperature loops coincide with these initiatives. Such systems lack installation
requirements throughout the code and should therefore be provided.

Ambient temperature loops are high efficiency systems that recover wasted energy that is normally rejected to the
atmosphere. The proposed provisions in Section 716.1.1 and Section 716.1.2 address the general requirements for
fourth and fifth generation systems; along with permitting requirements.

The definitions for "fourth generation (4G) system configuration" and "fifth generation (5G) system configuration" are
included as such systems are not currently defined and are not commonly known. A definition for "ambient
temperature loop (ATL)" was also added to support the proposed code changes pertaining to these systems. The
provided language appropriately defines ATL systems and informs users of the code that ATLs are closed-loop
piping systems which include various heat sources and heat sinks.

COMMITTEE ACTION: REJECT

COMMITTEE STATEMENT:

The Technical Committee has requested that additional time be provided to review the proposed requirements for
district systems and ambient temperature loops. The Technical Committee will submit all comments and concerns
via their letter ballots for Item #073, Item #074, Iltem #094, Iltem #095, Iltem #096, Item #097, and Item #098. It is
recommended that the Geothermal Energy Systems Task Group reconvene to address all submitted feedback and
resubmit proposals via public comments.

TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
EXPLANATION OF AFFIRMATIVE:

SMITH: This item is part of a multiple submission to update Chapter 7 and should not have been rejected but may
need to be modified by the subcommittee and resubmitted in public comment.
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Proposals

Item #: 095
USHGC 2024 Section: 716.3 -716.5

SUBMITTER: Jeff Persons
Chair, USHGC Geothermal Energy Systems Task Group

RECOMMENDATION:
Add new text

716.3 Ambient Loop Temperature Range. The operating loop temperature range of an ambient temperature loop
(ATL)_system shall be not less than the freezing_point of the circulating fluid and not more than the maximum

accordance with Section 716.3.1 and Section 716.3.2. The ATL system shall use treated water as the heat transfer
medium.

716.3.1 ATL Operating Temperature. For equipment listed to AHRI/ASHRAE/ISO 13256-1 and AHRI/ASHRAE/ISO
13256-2, the controlled temperature range of the ambient closed-loop shall be not less than 7°F (4°C) above the
freezing_point of the transport fluid and 10°F (6°C) below the (collective) heat pump lowest maximum inlet supply
temperature as recommended by the manufacturer’s instructions.

Exception: Equipment that is not listed to AHRI/ASHRAE/ISO 13256-1 and AHRI/ASHRAE/ISO 13256-2, the controlled
temperature range of the ambient closed loop shall be in accordance with Section 716.3.2 for minimum and maximum
temperatures.

716.3.2 ATL Operating Temperature Range for Mixed Equipment Certifications. The source inlet temperature range
of any attached equipment shall govern the design operating temperature range. Such equipment shall be identified in
the design documentation. In any case, the most restrictive minimum and maximum inlet supply temperatures, as
recommended by the manufacturer’s instructions, shall determine the system operating temperature range.

716.4 Shutoff Valve. An automatic shutoff valve shall be provided for each individual building or facility transferring
energy to or from an ATL distribution system. The automatic shutoff valve shall automatically shutoff upon operating
command.

716.4.1 Shutoff Valve Operation. The operation of the automatic shutoff valve shall be in accordance with the system
operating_procedures. Where the operation of a shutoff valve was due to an emergency response, an auxiliary heating
or cooling methodology shall be provided in accordance with Section 717.1.2.

716.5 Bypass. The ATL distributed energy system shall be provided with bypass path(s) to reroute the circulating fluid
when necessary.

Note: AHRI/ASHRAE/ISO 13256-1 and AHRI/ASHRAE/ISO 13256-2 meet the requirements for mandatory
referenced standards in accordance with Section 15.0 of IAPMO’s Regulations Governing Consensus
Development of the Uniform Solar, Hydronics & Geothermal and Swimming Pool, Spa & Hot Tub Codes.

SUBSTANTIATION:

Section 716.3 through Section 716.5 further address the characteristics and required components of an ATL
system. In particular, Section 716.3.1 is necessary as it provides the required controlled temperature range for
ambient temperature loops where heat pumps are listed to AHRI/ASHRAE/ISO 13256-1 or AHRI/ASHRAE/ISO
13256-2.

For systems incorporating heat pumps not listed to those standards, Section 716.3.2 addresses the controlled
temperature range in a conservative manner by requiring the most restrictive minimum and maximum supply
temperatures recommended by the manufacturer.

Section 716.4 is important as it requires automatic shutoff valves for each building or facility connected to the ATL
system. The proposed language in Section 716.4.1 ensures automatic emergency response via these shutoff valves
and also requires available back-up heating or cooling methods.
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COMMITTEE ACTION: REJECT

COMMITTEE STATEMENT:

The Technical Committee has requested that additional time be provided to review the proposed requirements for
district systems and ambient temperature loops. The Technical Committee will submit all comments and concerns
via their letter ballots for Item #073, Item #074, ltem #094, Item #095, ltem #096, ltem #097, and ltem #098. It is
recommended that the Geothermal Energy Systems Task Group reconvene to address all submitted feedback and
resubmit proposals via public comments.

TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
EXPLANATION OF AFFIRMATIVE:

SMITH: This item is part of a multiple submission to update Chapter 7 and should not have been rejected but may
need to be modified by the subcommittee and resubmitted in public comment.
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Proposals

Item #: 096
USHGC 2024 Section: 716.6 - 716.6.3

SUBMITTER: Jeff Persons
Chair, USHGC Geothermal Energy Systems Task Group

RECOMMENDATION:
Add new text

716.6 Metering. Where meters are required by the system design, meter(s)_shall be located as specified by the
manufacturer on each consumptive or supply _source, and the range of the metering_shall be appropriate to the thermal

716.6.1 Sub-Metering System Specification. The entire energy measurement system shall be provided with a sub-
metering system. The metering system shall be calibrated and shall consist of a flow meter, temperature sensors,
temperature thermowells, or other required mechanical installation metering. The sub-meter traceable calibration shall
comply with a National Institute of Standards Technology (NIST) traceable calibration program or in accordance with the
Authority Having_Jurisdiction and shall be provided with an ATL distributed energy system.

716.6.2 BTU/Thermal Meters. Where used, the Btu/thermal meter shall be bidirectional and shall provide the following
information via digital or analog_display:

(1).LCD, and via serial network communications.

(2)_Total energy, Btu (kWh)

(3)Energy rate, Btu/h (kW)

adjust for specific site conditions.
716.6.3 Flow Meter. Where used, the flow meter shall be provided with the following_information via digital or analog
display:

(1).LCD, and via serial network communications.

(2)Instantaneous fluid rate, gpm (L/s)

(3)_Cumulative fluid flow volume, gal (L)

SUBSTANTIATION:

Section 716.6 through Section 716.6.3 are intended to require energy movement data with sufficient accuracy to
both measure system performance and individual asset performance. The respective metering methods also
provide the basis for a use or energy transfer custody platform. In addition, this section is recognizing that there are
multiple ways to effectively measure energy transfer.

Section 716.6.1 calls out the National Institute of Standards Technology (NIST) traceable calibration program for
sub-meters to provide users of the code with the most appropriate method of calibration. To prevent overly
restrictive requirements, the proposed language also leaves the calibration program selection up to the Authority
Having Jurisdiction. Such calibration is necessary since the entire energy measurement system is provided with the
sub-metering system which relies on inputs from flow meters, temperature sensors, thermowells, etc.

Section 716.6.2 then addresses thermal metering which allows for the measurement of energy used to heat and
cool individual units. It is the most accurate method for monitoring heating and cooling consumption. For these
reasons, the proposed requirements for metering are necessary and further support the remaining items submitted
pertaining to ATLs in Chapter 7.
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COMMITTEE ACTION: REJECT

COMMITTEE STATEMENT:

The Technical Committee has requested that additional time be provided to review the proposed requirements for
district systems and ambient temperature loops. The Technical Committee will submit all comments and concerns
via their letter ballots for Item #073, Item #074, ltem #094, Item #095, ltem #096, ltem #097, and ltem #098. It is
recommended that the Geothermal Energy Systems Task Group reconvene to address all submitted feedback and
resubmit proposals via public comments.

TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
EXPLANATION OF AFFIRMATIVE:

SMITH: This item is part of a multiple submission to update Chapter 7 and should not have been rejected but may
need to be modified by the subcommittee and resubmitted in public comment.
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Proposals

Item #: 097
USHGC 2024 Section: 221.0, 222.0, 717.0 - 717.1.2

SUBMITTER: Jeff Persons
Chair, USHGC Geothermal Energy Systems Task Group

RECOMMENDATION:
Add new text

717.0 ATL Distributed Energy Systems Design Requirements.
717.1 Thermal Resources. The ambient temperature loop shall be permitted to connect to a thermal resource(s). Such

thermal, combined heat power (CHP), and phase change thermal storage. These systems shall be installed and comply,
with the respective system requirements. ATL distributed energy systems coupled with solar thermal systems shall
comply with this code or equivalent. ATL systems coupled with a solar PV system shall comply with this code or NFPA
70, or equivalent. These systems shall optimize the use of the equipment and energy based on the system design
intent.

717.1.1 System Performance. The System Coefficient of Performance (SCOP)_shall account for the net COP of each
individual component(s)_in the district. The SCOP shall be provided by the designer and included in the system design
documents.

717.1.2 Emergency Response. An auxiliary heating or cooling methodology shall be provided with the ATL controls
and shall be adequate to provide temporary service in the absence of an ATL energy transfer. Emergency source/sink
measures such as, but not limited to, control subroutines that move energy between spaces in the building, the use of
locally connected ground-source assets, combined heat and power (CHP), conventional equipment, and other
renewable systems shall be permitted to be used.

221.0 -S-
System Coefficient of Performance (SCOP). A ratio of the total system energy moved divided by the total system
purchased energy.

2220 -T-

Thermal Resources. A source for heating and a sink for cooling. There are two types of sources:
(1)_Conventional-type: such systems are known as geothermal energy systems, including_air-source resources and
ground-source resources.

(2)_Opportunistic-type: such systems use water-source resources (e.g., oceans, rivers, raw sewage pipes, treated
sewage outfall, potable water pipes, etc.), process byproduct heat resources (e.g., data center cooling_process reject
heat, industrial process reject heat, etc.), and other resources.

Note: NFPA 70 meets the requirements for a mandatory referenced standard in accordance with Section 15.0 of
IAPMO’s Regulations Governing Consensus Development of the Uniform Solar, Hydronics & Geothermal and
Swimming Pool, Spa & Hot Tub Codes.

SUBSTANTIATION:

By definition, the ATL will use multiple types of sources and sinks along with multiple heat transfer devices. This
section is intended to demonstrate different assets that are commonly used in conjunction with the ATL to meet
specific system needs and ensure that temporary service reductions are anticipated in the design process.

A standard metric, system coefficient of performance (SCOP) must be used to evaluate the ATL design intent
performance to include transport energy and wasted energy recovered. Sources and sinks are usually spread
across the ATL system, GeoMicroDistrict, or thermal highway and provisions should be made to handle temporary
reduction or loss of services utilizing assets currently connected to the ATL.
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Section 717.1 (Thermal Resources) is not intended to include a redundant system but rather to address the use of
existing or attached thermal resources. Furthermore, definitions for "thermal resource" and "system coefficient of
performance (SCOP)" are being added as they are not currently defined in the code and such inclusion will assist
the end user with interpreting and applying the listed provisions.

COMMITTEE ACTION: REJECT

COMMITTEE STATEMENT:
The proposal is being rejected as there is concern that coupling ALT systems with solar PV systems or solar thermal
systems is impractical. Furthermore, the provisions may conflict with other codes, such as the fire code.

As previously noted, the Technical Committee has requested that additional time be provided to review the
proposed requirements for district systems and ambient temperature loops. The Technical Committee will submit all
comments and concerns via their letter ballots for Item #073, ltem #074, ltem #094, Item #095, Item #096, Item
#097, and Item #098. It is recommended that the Geothermal Energy Systems Task Group reconvene to address all
submitted feedback and resubmit proposals via public comments.

TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 15 NEGATIVE: 1
EXPLANATION OF AFFIRMATIVE:

FECTEAU: How would this system be coupled with a PV system? If such a system exists, compliance with all
applicable codes and standards should be mandatory, not the ability to choose only certain codes and standards. If
this is placed between the Solar PV modules and the roof, this will affect the listing and fire rating of the solar PV
system. Thermal collector listing would also be in question as the two systems have not been evaluated together. If
the intent is that the PV system only provide the power to the ATL, then this will need to be written to reflect that.

SMITH: This item is part of a multiple submission to update Chapter 7 and should not have been rejected but may
need to be modified by the subcommittee and resubmitted in public comment.

EXPLANATION OF NEGATIVE:

RODRIGUEZ: There is no consideration for the listing or manufacturer instructions to connect the ATL to other
systems.
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Proposals

Item #: 098
USHGC 2024 Section: 206.0, 209.0, 222.0, 717.2-717.2.3

SUBMITTER: Jeff Persons
Chair, USHGC Geothermal Energy Systems Task Group

RECOMMENDATION:
Add new text

717.2 District Load Profiles. The district load profile of an ambient temperature loop (ATL) distributed energy system
shall be identified and shall be included in the basis-of-design (BOD)

assets shall include, but not be limited to, the following:

(1) Building type and quantity.

(2)Natural or constructed sources and sinks such as ground water, boreholes, etc.
(3).Other renewable assets.

(4) Waste heat recovery.
(
(

5) Potable and non-potable water or fluid sources.

6) Conventional assets such as boilers and cooling towers.

(7)_Other geothermal micro-districts or thermal highways.

717.2.2 Driver Building. The driver building_profile shall be identified in an ATL distributed energy system and shall be
reported in the design documents.

717.2.3 Diversity Factor. The diversity factor and/or anticipated wasted energy recovery component of the geothermal
micro-district shall be identified by the designer,_and this information shall be included in the drawings and
specifications.

206.0 -D -
Driver Building. One or more building(s)_or facility(s) that determine the upper and lower temperature limits of a hot
fluid or cold fluid delivery system.

209.0 - G-

Geothermal Micro-District. A collection of buildings and facilities on an independently pumped ambient temperature
loop (ATL) that supplies or receives energy. An independent segment served by a thermal highway. Also known as
GeoMicroDistrict.

2220 -T-
supplies or accepts energy from multiple geothermal micro-districts, individual buildings, or other sources. Also known
as convective circulation circuit.

SUBSTANTIATION:

Along with System Coefficient of Performance (SCOP), there are several additional unique characteristics and
components that must be identified in the ATL design documents. These components must be identified accurately
to communicate design intent. In addition, identification of system assets, the driver building(s), and diversity factors
(e.g. wasted energy recovery) are imperative for building management system code development, validation/
commissioning processes, long term operations management, and future system expansion.

Furthermore, the definitions for "driver building," "geothermal micro-district," and "thermal highway" are being added

to support the proposed language. Such terminology will assist with the enforcement of the section and provide
clarity for the end user.
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COMMITTEE ACTION: REJECT

COMMITTEE STATEMENT:

The Technical Committee has requested that additional time be provided to review the proposed requirements for
district systems and ambient temperature loops. The Technical Committee will submit all comments and concerns
via their letter ballots for Item #073, Item #074, ltem #094, Item #095, ltem #096, ltem #097, and ltem #098. It is
recommended that the Geothermal Energy Systems Task Group reconvene to address all submitted feedback and
resubmit proposals via public comments.

TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
EXPLANATION OF AFFIRMATIVE:

SMITH: This item is part of a multiple submission to update Chapter 7 and should not have been rejected but may
need to be modified by the subcommittee and resubmitted in public comment.
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Item #: 099
USHGC 2024 Section: 221.0, Chapter 8

SUBMITTER: IAPMO Staff - Update Extracts
NFPA 70 - Extract Update

RECOMMENDATION:
Revise text

2210 -S-
Stand-Alone System. A system that is capable of supplying power independent of an efeetriepower-electric power
production and distribution network. [NFPA 70:100]

CHAPTER 8
SOLAR PHOTOVOLTAIC SYSTEMS

809.0 Rapid Shutdown of PV Systems on Buildings.
809.1 Reduce Shock Hazard. (remaining text unchanged)

809.1.3 Initiation Device. The initiation device(s) shall initiate the rapid shutdown function of the PV system. The
device’s “off” position shall indicate that the rapid shutdown function has been initiated for all PV systems connected to
that device. For one-family and two-family dwellings an initiation device(s) shall be located at a readily accessible
location outside the building.

For a single PV system, the rapid shutdown initiation shall occur by the operation of any single initiation device. Devices
shall consist of at least one or more of the following:

(1) Service disconnecting means.

(2) PV system disconnecting means.

(3) Readily accessible switch that plainly indicates whether it is in the “off” or “on” position.

Where multiple PV systems are installed with rapid shutdown functions on a single service, the initiation device(s)
shall consist of not more than six switches or six sets ef-or circuit breakers, or a combination of not more than six
switches and sets of circuit breakers, mounted in a single enclosure, or in a group of separate enclosures. These
initiation device(s) shall initiate the rapid shutdown of all PV systems with rapid shutdown functions on that service.
[NFPA 70:690.12(C)]

812.0 Wiring Methods Permitted.

812.2 Identification and Grouping. (remaining text unchanged)

812.2.1 Identification. PV system dc circuit conductors shall be identified at all ef-termination, connection, and splice
points by color coding, marking tape, tagging, or other approved means. Conductors relying on other than color coding
for polarity identification shall be identified by an approved permanent marking means such as labeling, sleeving, or
shrink-tubing that is suitable for the conductor size. The permanent marking means for nonsolidly grounded positive
conductors shall include imprinted plus signs (+) or the word POSITIVE or POS durably marked on insulation of a color
other than green, white, or gray. The permanent marking means for nonsolidly grounded negative conductors shall
include imprinted negative signs (-) or the word NEGATIVE or NEG durably marked on insulation of a color other than
green, white, gray, or red. Only solidly grounded PV system dc circuit conductors shall be marked in accordance with
Section 200.6 of NFPA 70.

Exception: Where the identification of the conductors is evident by spacing or arrangement, further identification shall
not be required. [NFPA 70:690.31(B)(1)]
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812.7 Photovoltaic System Direct-Current Circuits on or in a Building.

812.7.1 Flexible Wiring Methods. Where flexible metal conduit (FMC) smaller than the trade size 3/4 (metric designator
21) or Type MC cable fess-smaller than 1 inch (25 mm) in diameter containing PV power circuit conductors is installed
across ceilings or floors joists, the raceway or cable shall be protected by substantial guard strips that are at least as
high as the raceway or cable. Where run exposed, other than within 6 feet (1829 mm) of their connection to equipment,
these wiring methods shall closely follow the building surface or be protected from physical damage by an approved
means. [NFPA 70:690.31(D)(1)]
812.7.2 Marking and Labeling Required. Unless located and arranged so the purpose is evident, the following wiring
methods and enclosures that contain PV system dc circuit conductors shall be marked with the wording
PHOTOVOLTAIC POWER SOURCE or SOLAR PV DC CIRCUIT by means of permanently affixed labels or other
approved permanent marking:
(1) Exposed raceways, cable trays, and other wiring methods.
(2) Covers or enclosures of pull boxes and junction boxes.
(3) Conduit bodies in which any of the available conduit openings are unused.

The labels or markings shall be visible after installation. All letters shall be capitalized and shall be a minimum height

of 3/8 of an inch (9.5 mm) in white on a red background. Labels shall appear on every section of the wiring system that
is separated by enclosures, walls, partitions, ceilings, or floors. Spacing between labels or markings, or between a label
and a marking, shall not be more than 10 feet (3048 mm). Labels required by this section shall be suitable for the
environment where they are installed. [NFPA 70:690.31(D)(2)]

816.0 Grounding and Bonding.

816.3 Ground-Fault Detection. The ground-fault protection device or system shall detect ground fault(s) in the PV array
system dc circuit conductors, including any functional grounded conductors, and be listed for providing PV ground-fault
protection. For dc-to-dc converters not listed as providing ground-fault protection, where required, listed ground fault
protection equipment identified for the combination of the dc-to-dc converter and ground-fault protection device shall be
installed to protect the circuit. [NFPA 70:690.41(B)(1)]

818.0 Equipment Grounding and Bonding.
818.1 General. (remaining text unchanged)

818.1.3 With Circuit Conductors. Equipment grounding conductors for the PV array and support structure {where
installed) shall be contained within the same raceway or cable or otherwise run with the PV system conductors where
those circuit conductors leave the vicinity of the PV array. [NFPA 70:690.43(C)]

824.0 Facilities with Stand-Alone Systems.

824.3 Buildings with Rapid Shutdown. (remaining text unchanged)

824.3.1 Buildings with More Than One Rapid Shutdown Type. For buildings that have PV systems with more than
one rapid shutdown type or PV systems with no rapid shutdown, a detailed plan view diagram of the roof shall be
provided showing each different PV system with a dotted line around areas that remain energized after rapid shutdown is
initiated. [NFPA 70:690.56(C)(1)]

SUBSTANTIATION:

The above section is being revised to correlate with NFPA 70-2020 (latest version) in accordance with Section 16.0
of the IAPMO Regulations Governing Consensus Development of the Uniform Solar, Hydronics & Geothermal and
Swimming Pool, Spa & Hot Tub Codes (Extract Guidelines).

COMMITTEE ACTION: ACCEPT AS AMENDED BY THE TC

2210 -S-
Stand-Alone System. A system that is capable of supplying power independent of an electric power production and
distribution network. [NFPA 70:100]

CHAPTER 8
SOLAR PHOTOVOLTAIC SYSTEMS

809.0 Rapid Shutdown of PV Systems on Buildings.
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809.1 Reduce Shock Hazard. (remaining text unchanged)

809.1.3 Initiation Device. The initiation device(s) shall initiate the rapid shutdown function of the PV system. The
device’s “off” position shall indicate that the rapid shutdown function has been initiated for all PV systems connected to
that device. For one-family and two-family dwellings an initiation device(s) shall be located at a readily accessible
location outside the building.

For a single PV system, the rapid shutdown initiation shall occur by the operation of any single initiation device. Devices
shall consist of at least one or more of the following:

(1) Service disconnecting means.

(2) PV system disconnecting means.

(3) Readily accessible switch that plainly indicates whether it is in the “off” or “on” position.

Where multiple PV systems are installed with rapid shutdown functions on a single service, the initiation device(s)
shall consist of not more than six switches or six sets of er circuit breakers, or a combination of not more than six
switches and sets of circuit breakers, mounted in a single enclosure, or in a group of separate enclosures. These
initiation device(s) shall initiate the rapid shutdown of all PV systems with rapid shutdown functions on that service.
[NFPA 70:690.12(C)]

812.0 Wiring Methods Permitted.

812.2 Identification and Grouping. (remaining text unchanged)

812.2.1 Identification. PV system dc circuit conductors shall be identified at all termination, connection, and splice
points by color coding, marking tape, tagging, or other approved means. Conductors relying on other than color coding
for polarity identification shall be identified by an approved permanent marking means such as labeling, sleeving, or
shrink-tubing that is suitable for the conductor size. The permanent marking means for nonsolidly grounded positive
conductors shall include imprinted plus signs (+) or the word POSITIVE or POS durably marked on insulation of a color
other than green, white, or gray. The permanent marking means for nonsolidly grounded negative conductors shall
include imprinted negative signs (-) or the word NEGATIVE or NEG durably marked on insulation of a color other than
green, white, gray, or red. Only solidly grounded PV system dc circuit conductors shall be marked in accordance with
Section 200.6 of NFPA 70.

Exception: Where the identification of the conductors is evident by spacing or arrangement, further identification shall
not be required. [NFPA 70:690.31(B)(1)]

812.7 Photovoltaic System Direct-Current Circuits on or in a Building.

812.7.1 Flexible Wiring Methods. Where flexible metal conduit (FMC) smaller than the trade size 34 (metric designator
21) or Type MC cable smaller than 1 inch (25 mm) in diameter containing PV power circuit conductors is installed across
ceilings or floor joists, the raceway or cable shall be protected by substantial guard strips that are at least as high as the
raceway or cable. Where run exposed, other than within 6 feet (1829 mm) of their connection to equipment, these wiring
methods shall closely follow the building surface or be protected from physical damage by an approved means. [NFPA
70:690.31(D)(1)]
812.7.2 Marking and Labeling Required. Unless located and arranged so the purpose is evident, the following wiring
methods and enclosures that contain PV system dc circuit conductors shall be marked with the wording
PHOTOVOLTAIC POWER SOURCE or SOLAR PV DC CIRCUIT by means of permanently affixed labels or other
approved permanent marking:
(1) Exposed raceways, cable trays, and other wiring methods.
(2) Covers or enclosures of pull boxes and junction boxes.
(3) Conduit bodies in which any of the available conduit openings are unused.

The labels or markings shall be visible after installation. All letters shall be capitalized and shall be a minimum height

of 3/8 of an inch (9.5 mm) in white on a red background. Labels shall appear on every section of the wiring system that
is separated by enclosures, walls, partitions, ceilings, or floors. Spacing between labels or markings, or between a label
and a marking, shall not be more than 10 feet (3048 mm). Labels required by this section shall be suitable for the
environment where they are installed. [NFPA 70:690.31(D)(2)]

816.0 Grounding and Bonding.

816.3 Ground-Fault Detection. The ground-fault protection device or system shall detect ground fault(s) in the PV
system dc circuit conductors, including any functional grounded conductors, and be listed for providing PV ground-fault
protection. For dc-to-dc converters not listed as providing ground-fault protection, where required, listed ground fault
protection equipment identified for the combination of the dc-to-dc converter and ground-fault protection device shall be
installed to protect the circuit. [NFPA 70:690.41(B)(1)]
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818.0 Equipment Grounding and Bonding.
818.1 General. (remaining text unchanged)

818.1.3 With Circuit Conductors. Equipment grounding conductors for the PV array and support structure where
installed shall be contained within the same raceway or cable or otherwise run with the PV system conductors where
those circuit conductors leave the vicinity of the PV array. [NFPA 70:690.43(C)]

824.0 Facilities with Stand-Alone Systems.

824.3 Buildings with Rapid Shutdown. (remaining text unchanged)

824.3.1 Buildings with More Than One Rapid Shutdown Type. For buildings that have PV systems with more than
one rapid shutdown type or PV systems with no rapid shutdown, a detailed plan view diagram of the roof shall be
provided showing each different PV system with a dotted line around areas that remain energized after rapid shutdown is
initiated. [NFPA 70:690.56(C)(1)]

COMMITTEE STATEMENT:
The modification updates the term "of" to "or" in Section 809.1.3 (Initiation Device) to correlate with the latest edition
of NFPA 70.

TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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Proposals

Item #: 100
USHGC 2024 Section: 802.2.1, Table 802.2.1, 802.6, 828.1, Table 901.1

SUBMITTER: John Taecker
UL LLC

RECOMMENDATION:
Revise text

802.0 General Requirements.

802.2 Equipment. (remaining text unchanged)

CODES ADMINISTRATION

802.2.1 Listing Requirements. Equipment used in PV power systems shall be listed or field labeled in accordance
with Table 802.2.1. Equipment shall be installed in accordance with its listing_and the manufacturer’s installation

instructions.

TABLE 802.2.1
STANDARDS FOR PV EQUIPMENT

EQUIPMENT STANDARDS
Molded-Case Circuit Breakers, Molded-Case Switches, and Circuit-Breaker Enclosures UL 489B
Enclosed and Dead-Front Switches UL 98B
Disconnect Switches UL 5081
Low-Voltage Fuses - Fuses UL 2579
Building-Integrated PV Roof Coverings UL 7103
PV Fuses UL 248
PV Junction Boxes UL 3730

Rapid Shutdown Equipment and Systems (PV Hazard Control)

UL 1741 or UL 3741

(portion of table not shown remains unchanged)

828.0 Self-Regulating Charge Control.
through Section 828.1.5 if:

battery cells, and

UTIC C CUlda 'A" Cl - - ci VC - ci U WIRAR'A' O
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828.1 General. The PV source circuit shall be considered to comply with the requirements of Section 828.1.1
(1) The PV source circuit is matched to the voltage rating and charge current requirements of the interconnected

(2) The maximum charging current multiplied by 1 hour is less than 3 percent of the rated battery capacity
expressed in ampere-hours or as recommended by the battery manufacturer. [NFPA 70:690.72]
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TABLE 901.1
REFERENCED STANDARDS

STANDARD REFERENCED
NUMBER STANDARD TITLE APPLICATION SECTIONS
UL 98B-2015 Outline of Investigation for Enclosed and Dead-front Switches | Electrical Table 802.2.1
for use in Photovoltaic Systems
UL 248-2019 Low-Voltage Fuses — Part 19: Photovoltaic Fuses (with Electrical Table 802.2.1
revisions through February 28, 2020)
UL 489B-2016 | Molded-Case Circuit Breakers, Molded-Case Switches, and Electrical Table 802.2.1

Circuit-Breaker Enclosures for Use with Photovoltaic (PV)
Systems (with revisions through May 19, 2021)

UL 5081-2015 | Outline of Investigation for Disconnect Switches Intended for | Electrical Table 802.2.1
Use in Photovoltaic Systems

UL 2579-2013 | Ouitline of Investigation for Low-Voltage Fuses - Fuses for Electrical Table 802.2.1
Photovoltaic Systems

UL 3730-2014 | Photovoltaic Junction Boxes (with revisions through June 11, | Electrical Table 802.2.1
2021)

UL 3741-2020 | Photovoltaic Hazard Control Electrical Table 802.2.1

UL 7103-2019 | Ouitline of Investigation for Building-Integrated Photovoltaic Electrical Table 802.2.1

Roof Coverings

(portion of table not shown remains unchanged)

Note: UL 248, UL 489B, UL 3730, and UL 3741 meet the requirements for mandatory referenced standards in
accordance with Section 15.0 of IAPMO’s Regulations Governing Consensus Development of the Uniform
Solar, Hydronics & Geothermal and Swimming Pool, Spa & Hot Tub Codes.

Note: UL 98B, UL 508I, UL 2579, and UL 7103 do not meet the requirements for consensus referenced
standards in accordance with Section 15.2 of IAPMO's Regulations Governing Consensus Development of
the Uniform Solar, Hydronics & Geothermal and Swimming Pool, Spa & Hot Tub Codes.

SUBSTANTIATION:
Listed equipment should be installed in accordance with its listing and the manufacturer's installation instructions.
This is fundamental for all references in codes for proper installation.

The USHGC requires that all equipment associated with a PV system must be listed or field labeled; however, the
USHGC falls short on identifying the applicable safety standards. The 2020 National Electrical Code (NEC) includes
Annex A (Product Safety Standards) which provides product safety standards used for product listings where that
listing is required by the NEC. Since the maijority of Chapter 8 (Solar Photovoltaic Systems) is extracted material
without the extraction of Annex A, the information that is necessary for the AHJ to determine approval of the product
is not available within this code.

Furthermore, Section 828.1 is being revised to remove language referencing UL 1741, and Section 802.6 is being
deleted in its entirety. Both UL 1703 and UL 1741 are already addressed in Section 802.2.1 and Table 802.2.1. Thus
the language in Section 802.6 and Section 828.1 is redundant and unnecessary.

COMMITTEE ACTION: ACCEPT AS SUBMITTED
TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 101
USHGC 2024 Section: D 101.0 - D 102.1, Figure D 101.1(1) - Figure D 101.1(4)

SUBMITTER: Amir Tabakh
City of LA Department of Water and Power

RECOMMENDATION:
Add new text

APPENDIX D
INSTALLATION OF RESIDENTIAL SOLAR PHOTOVOLTAIC AND ENERGY STORAGE SYSTEMS

Part | — General.

D 101.0 General.

D 101.1 Applicability. Part | of this appendix is intended to provide guidelines for the installation of solar photovoltaic
(PV).and energy storage systems (ESS)_in residential applications. [See Figure D 101.1(1)_through Figure D 101.1(4)_for
typical arrangements of solar PV systems with a direct-current (dc) string_inverter, power distribution,_utility demand
response, or net energy metering (NEM).]

Solar Array

Jurég(,i{on_
Discgﬁne?a @\
/

Inverter

AC Main
Panel and
Meter

- )
AC Disconnect
(Utility Accessible)

FIGURE D 101.1(1)
SOLAR PV SYSTEM - DC STRING INVERTER
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Solar electric panels convert
sunlight to DC electric
power,

Excess electricity
produced by the solar PV
system goes into the
utility grid where others
can use it.

Electricity
Meter

Inverter
DCWACH  Electrical
Service Panel

FIGURE D 101.1(2)
SOLAR PV SYSTEM — POWER DISTRIBUTION

Solar
Module

Public
Electricity Grid

Data
Communication

Meter(s)

FIGURE D 101.1(3)
SOLAR PV SYSTEM — UTILITY DEMAND RESPONSE

If the PV system generates
more energy than the home
uses, the excess
electricity flows through a

Sunlight hits the solar PV array and
converts the sun's energy into DC bi-direniolnal utility meter
electricity. and is fed back ” | m -

Fr into the electrical grid.
The electric current J
then goes to an inverter,

which converts it from
DC to AC, to be usable
for the residence.

The AC electricity flows
from the inverter into the
residence’s breaker box
and gets redirected to

the proper circuits within
home.

If the home requires more energy than
the PV system can generate, then more
electricty is drawn from the grid.

FIGURE D 101.1(4)
SOLAR PV SYSTEM — NEM PROCESS (SIMPLIFIED)
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D 101.2 Approval Required. An installed solar PV system shall not begin operation before approval is granted by the
Authority Having Jurisdiction and the local utility.

D 101.3 Electrical Requirements. Electrical connections, wiring, and devices shall be installed in accordance with
NFPA 70.

D 101.3.1 Listing and Labeling. PV equipment shall be listed or labeled in accordance with the appropriate standard,
as listed in Table 802.2.1. Equipment used in PV systems shall be listed or field labeled, or evaluated for the application
and have a field labeled applied.

D 101.4 Code Requirements. The installation of a solar PV system shall comply with this code, the mechanical code,
the plumbing code, and NFPA 70; or the code requirements as adopted by the Authority Having Jurisdiction.

D 102.0 Definitions.

D 102.1 General. For the purpose of this appendix, the following definitions shall apply:

Constraints. A limitation on the design or ability of an ESS.

Dwelling Unit. A structure, or part of a structure, which serves as a place of residence and provides complete living
facilities for one or more persons.

Dynamic Model of Microgrid. The expected or actual behavior of the microgrid (simulated or modeled) which accounts
for load, storage, and time.

Energy Storage System. A device which stores energy for later consumption.

Learning-Based GHI Prediction. Predictions initially based on the GHI algorithm and adjusts based on machine inputs
and changing_parameters.

Learning-Based Load Prediction. An algorithm taking_into account expected load consumption for the purpose of
meeting the demands generated by inputs and parameters.

Microgrid Interconnection Device. A device which provides a microgrid system with a means of disconnecting from
and reconnecting with a primary power source to function in parallel.

Net Energy Metering. The use of any bi-directional meter (e.g. analog, electro-mechanical, smart, radio frequency, etc.)
to measure the energy difference between the amount supplied by the utility grid and the amount the utility grid receives
from user generation.

Objective Function. The programmed function that is designed to arrive at a particular strategy to achieve the goals of
the system. Goals may include peak shaving, utility bill cost deduction, emergency storage, or any combination of
desired goals within the strategy.

or systems.

installation, from the position of a horizontal plane.

Power Command. The ESS designed and demanded power being called to the user’s facility

Short-Term GHI Prediction. Predictions based on the GHI algorithm that depicts as little as a few minutes or as long_as
a few days.

Short-Term Load Prediction. Load predictions based on expectations within the next few minutes to the next few days.
Smart Meter. An electrical meter which features two-way communication with the central computer system and records
data including both electrical usage and service characteristics for voltage, amperage, and power factor.

Solar Access. The ratio of solar insolation including_shading_to that without shading._

Solar Zone. The total area of an available and appropriate space to be used for future solar PV installation.

Solar Zone, Potential. A portion of the solar zone with an annual solar access of at least 70 percent.

State of Charge. The current amount of charge in the battery at a given time.

SUBSTANTIATION:

The proposed language was gathered from IAPMO IS 34 (Installation Standard for Residential Solar Photovoltaic
and Energy Storage Systems), which addresses the most relevant and comprehensive provisional language for the
installation of these systems.

IAPMO IS 34 was generated by a committee of experts in the installation and inspection of solar PV systems
including: LADWP, NECA, Aztec Solar, Sunrun, CSULA, SunEarth, Inc., Sound Geothermal, Donald F. Dickerson
Associates, Inc., ASHRAE, and Southern California Pipe Trades Council.

To give users insight as to how solar PV systems function, figures on solar PV systems were incorporated into the
standard. As shown in Figure D 101.1(1), solar PV panels are installed in rows where each row is considered to be
on a string. There are various other configurations where multiple rows of strings are combined and connected to a
single string inverter. These strings carry the direct-current produced by the solar PV panel to the string inverter,
where it is converted to alternating-current. This flow of energy and conversion for residential use also includes
connection to the utility grid as reflected in Figure D 101.1(2) and Figure D 101.1(3).
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In both Figure D 101.1(1) and Figure D 101.1(2), the residential PV system is connected to the utility via the meter.
In cases where excess electricity is produced, the energy is sent to the utility grid where it becomes accessible for
other users. For periods where the solar PV panels do not generate sufficient electricity to meet the demand, the
power is supplied by the public electricity grid. To offer a visual of net metering processes, Figure D 101.1(4) was
also included.

In support of the remaining submitted proposals for Appendix D, appropriate terminology has been included. The
provided definitions offer clarity and assist with applying provisions and recommendations.

COMMITTEE ACTION: ACCEPT AS SUBMITTED
TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 16
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CODES ADMINISTRATION

Proposals

Item #: 102
USHGC 2024 Section: D 103.0 - D 103.3.1, Figure D 103.2.4, Figure D 103.1(1) - Figure D 103.1(5), Table 901.2

SUBMITTER: Amir Tabakh
City of LA Department of Water and Power

RECOMMENDATION:
Add new text

D 103.0 Plan Details.

D 103.1 General. Plan details shall be generated and submitted to the Authority Having Jurisdiction (Authority Having
Jurisdiction) for approval before the installation of a solar PV system or an energy storage system. Site plans shall be
sized and formatted in accordance with the Authority Having_Jurisdiction.
Plan details for a solar PV system shall be in accordance with Section D 103.2 through Section D 103.2.7 and the
requirements specified by the Authority Having_Jurisdiction.
Plan details for solar photovoltaic with energy storage systems (PV-ESS)_shall be in accordance with Section D
103.3 and Section D 103.3.1 and the requirements specified by the Authority Having Jurisdiction.
See Figure D 103.1(1)_through Figure D 103.1(4)_for typical PV-ESS components and configurations. See Figure
D 103.1(5)for an example of a combiner box installed with PV-ESS. See Part V for sample site plans for residential PV
systems.
D 103.2 PV System Details. The following_shall be provided with the plan details of a PV system:
(1)_Scope of the project,_including the dc system kWe+h (J)_rating, system architecture, and racking_type
(2)_A complete single line diagram including the following:
(a)_Utility interconnect
(b)_Disconnecting_ means in accordance with Chapter 8 (Part Ill) or NFPA 70

)_Solar to utility Point of Connection (POC)
) Maximum ratings
f)_Enclosure types

(
d
(e
(
(9)_Model numbers
(h)_Module strings to MPPTs
(i) Applicable facility loads
(3).A site plan, identifying the location of system components including, but not limited to, the following:
(a).Modules on the roof

(c).Disconnecting means
(d)Cross streets

(e)_Property line
(
(
(

(f)_Fire access points

(g)_Pathways

(h)_Obstructions on the roof

(i) North arrow
(4)_Type of system (i.e. ac modules, bipolar, grounded, ungrounded, hybrid, isolated, interactive, stand-alone, etc.)
(5)_Utility service operating_voltage or class
(6)_Information on the size, type, and number of conductors of the dc and ac side of the PV system
(7)_Type and size of raceway(s)
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(8)_Roof plan,_including access points, pathways, and roof mounted equipment
(9)_The following_information shall be provided for the dc side of the PV system:
(@) Number of series-connected modules for each PV source circuit

(i)_.Maximum ac or dc string_voltage
(f)_Short circuit current of modules or panels
(i)_Specification sheet
(g)_Short circuit current of battery system
(i)_Specification sheet
(h)_Disconnecting_ means electrical ratings including_the following:
(i)_Voltage
(ii)_Maximum current
(i) Number of poles
(i)_The manufacturer’s specifications shall be provided for the PV modules or panels. The manufacturer’s

specifications shall include the manufacturer’s name, catalog_ numbers, complete electrical information, maximum
series fuse rating, and installation instructions.

(j)_The manufacturer’s specifications shall be provided for inverters, converters, charge controllers, and ac modules,
indicating_the following ratings:

(i).Maximum input ac and dc voltage, and the range of operating voltage(s)

(ii)_Nominal ac output voltage
(iii) Nominal dc voltage and operating_range for utility interactive or stand-alone systems with charge controller(s)
(iv) Maximum input ac and dc, and maximum input short circuit current
(
(

) Maximum inverter output short circuit current and duration
i) Normal operation temperature range

v
Vv

(k)_Information indicating where the inverter(s) or charge controller(s)_contains current limiting devices that limits the
output circuit current to the maximum inverter input dc current rating

shutdown equipment. It shall contain the manufacturer’s name, model designation, and listing.

(m)_The manufacturer’s specifications shall be provided for each connector indicating configuration, construction,
type,_ and grounding_member.

(n) Where the PV-ESS system uses a diversion charge controller as the sole means of regulating the charging of a
battery, a second independent means of preventing the storage device from overcharging_shall be provided.

D 103.2.1 Circuits. Circuit requirements shall be indicated in the plan details in accordance with Chapter 8 (Part Il)_or
the following:

(1)_Circuit conductors and overcurrent protective devices shall be sized to carry not less than 125 percent of the
maximum current as determined in accordance with NFPA 70.

(2)_Overcurrent protection of output circuits with internal current limiting_devices shall be not less than 125 percent of the
maximum limited current of the output circuit. The conductors in such an output circuit shall be sized in accordance with
NFPA 70.

(3)_Common-return conductor of systems with multiple voltages shall not be smaller than the sum of the ampere ratings
of the overcurrent devices of the individual output circuits.

(4) Where a single overcurrent device is used to protect a set of two or more parallel-connected module circuits, the
ampacity of each of the module interconnection conductors shall be not less than the sum of the fuse ratings and 125
percent of the short circuit from the other parallel-connected modules.

D 103.2.2 Overcurrent Protection. Circuits connected to more than one electrical source shall have overcurrent
protective devices that provide overcurrent protection from sources indicated on the plan details.

D 103.2.3 Disconnecting Means. Disconnecting means shall be provided in the plan details for the following:
(1)_PV source circuits (isolating_switches with visible blade and lockable handle)

(2)_Inverters

(3)Batteries

(4)_Charge controllers where applicable

The PV disconnecting means shall be grouped together, and the number of disconnects shall not exceed six.
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D 103.2.4 Grounding. Grounding shall be indicated in the plan details as follows:
(1)_Where components of the system are negatively or positively grounded
(2)_The dc circuit grounding_shall be made at a single point on the PV output circuit.

(5)_The method used to ensure the removal of equipment from the system that shall not disconnect the bonding
connection between the grounding_electrode conductors and exposed conducting surfaces

(6)_The method used to ensure the removal of a utility-interactive inverter or other equipment that shall not disconnect
the bonding connection between the grounding electrode conductor and the PV source and the output circuit grounded
conductor, or both

(7)The ground rod details shall be provided. See Figure D 103.2.4 for an example of ground rod details.
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FIGURE D 103.2.4
SUPPLEMENTAL GROUND ROD DETAIL

D 103.2.5 Ground-Fault Protection. Direct-current ground-fault protection for dwellings with roof mounted dc PV arrays
shall be provided on the plan details.

D 103.2.6 Systems Over 1000 Volts. Plan details for PV systems over 1000 volts shall indicate the following:
(1)_The PV system is in accordance with Chapter 8 or NFPA 70, and other applicable installation requirements.
(2)_The voltage rating of a battery circuit cable shall not be smaller than the charging_or equalizing_condition of the
battery system.

D 103.2.7 Calculations. Calculations shall be provided for solar PV systems in accordance with the following:
(1)_The maximum system voltage calculation shall be based on the following:

(a)_Extreme annual mean minimum design dry bulb temperature in accordance with ASHRAE Handbook —
Fundamentals, and

(b)_Correction factors for ambient temperatures in accordance with Table 804.1.1 or NFPA 70.

(2)_The maximum system open-voltage calculation shall be based on the maximum PV system dc voltage (600 V)_for
PV power source modules made of materials other than crystalline or multi-crystalline silicon.

(a)_For PV systems with dc-to-dc converters:
(i)_The maximum number of dc-to-dc converters in a series shall be calculated based on manufacturer’s
instructions, or

(ii)_For multiple dc-to-dc converters in series, the sum of the maximum voltage output of the dc-to-dc converter
outputs in the series.

(b)_For PV systems without dc-to-dc converters using the following formula:

Vumax=Voc, Module X Ny x CF (Equation D 103.2.7)
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Where:

CF = Correction factor as determined in accordance with Section D 103.2.7 (1)(b)
Vyax=Maximum voltage (V)

Voc, Module-=Maximum open circuit voltage per module (V)

Ny = Number of modules in series

3)_The maximum dc circuit current calculation for each PV source circuit
4) The maximum dc current calculation for each PV output circuit
5)_The fault current calculation from the utility side to the ac disconnect(s)_and inverter(s)

(6)_Calculations to determine the minimum overcurrent protection device rating_for the dc side. Photovoltaic system
currents shall be considered as continuous.

(7)_Calculations showing the size of equipment-grounding_conductor for the PV source and PV output circuit size shall
be not less than 125 percent of the short circuit current from the PV source.

(8)_Calculations showing_the required maximum charging_current of the interconnected battery cells

conductors of a three-wire or a three-phase, four-wire system

(10)_Calculations showing that the total dc leakage current in the dc ground or dc grounded circuits in non-isolated PV
systems do not exceed the equipment ground-fault protective device leakage current trip setting

(11)_Calculations showing_the required current and voltage ratings of dc diversion charge controllers and diversion loads
in a circuit

containing_dc diversion charge controllers and diversion loads

(13)_Calculations showing where expansion fittings are not required for the roof mounted raceways due to thermal
expansion or building_expansion joints where the raceway is used as an equipment grounding_conductor

D 103.3 Energy Storage System (ESS) Details. The following shall be provided with the plan details of an ESS:

conductors
(d)_Overcurrent protective device rating
(e)_Enclosure type maximum ratings in accordance with NEMA 250
(f)Model numbers for new and existing_service equipment
(9)Applicable facility loads that are not backed up
(h)_Backup loads
(i)_.Grounding_and bonding_detail
(j)_Combiner boxes and MIDs
(3)_A site plan identifying_the location of system components including, but not limited to, the following:
(a)Name and address of the property.
b)_Legend or key for the site plan
c)_Plan view of the site
d)_Cross streets
e)_Property line

f)_Gates or fences
g)_Clearance from obstructions
(i)_North Arrow

(j).Equipment on the wall

k)_Disconnecting_ means

1)_Service drop location and overhead conductors as required by the Authority Having Jurisdiction
m)_Trench locations containing ESS circuits

n)_Location of hidden hazards including, but not limited to, trenched or exposed overhead conductors
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(4)_Detailed elevation drawings of the proposed ESS installation including the following:
(a)_Working_clearances

distances are documented through large scale fire testing
(c)_Spacing_and separation of not less than 3 feet (914 mm)_from doors and windows entering a dwelling_unit unless
smaller separation distances are documented through large scale fire testing
(d)_Hazardous containment where required by the Authority Having_Jurisdiction
(e)_Method and location of ventilation equipment for indoor installations in accordance with Section 827.1 or NFPA 70
(5)_Utility service operating_ voltage or class
(6)_The manufacturer’s specifications for the ESS including_the following:
(a)_Manufacturer’s name
(b)_Catalog_numbers
(c).Complete electrical information
(d)_Physical dimensions
(e)_Maximum recommended overcurrent protective device rating
(
(
(

f)_Current product safety listing
g)_Enclosure environmental rating
) Safety data sheet (SDS)
(7)_The manufacturer’s installation instructions for the ESS including the following:
(a)_Wiring_diagram
(b)_Nominal dc voltage and operating range for utility interactive or stand-alone systems with charge controller(s)
(c)_Environmental considerations
(i)_Normal operating temperature range
(ii)_Location restrictions
(iii)_Spacing and separation requirements as detailed in large scale fire testing
(d)_Battery mounting_detail

(i) Where the weight of the ESS, combined or individual on the same wall, is greater than 200lb (90.7 kg), the

structural details and calculations shall be provided.

(iii) Where the weight of the ESS, combined or individual on the same wall, is greater than 400lb (181 kg), th

structural details and calculations stamped by a licensed structural engineer shall be provided.

(iv) Where an ESS is installed in a garage, warehouse,_ or other area subject to mechanical damage, the ESS

shall be guarded against such damage by being_installed behind protective barriers or by being elevated or

located out of the normal path of vehicles. The mounting of an ESS shall be included in the plan details.
(e)_Minimum clearances for enclosures

D

systems, and disconnecting_ means. Such specifications shall contain the manufacturer’s name, model designation, and
listing.

(9)_The manufacturer’s specifications shall be provided for each connector indicating configuration, construction, type,
and grounding member.

(10)_Where the ESS system uses a diversion charge controller as the sole means of regulating_the charging_of a battery,
a second independent means of preventing_the storage device from overcharging_shall be provided.

Authority Having Jurisdiction, shall be listed prominently on the drawings or the engineer’s specifications. These notes
shall be annotated with the reason(s)_for the modifications to said documents.

D 103.3.1 Arc-Fault Circuit Protection. Arc-fault circuit protection shall be provided in accordance with Section
808.0 and NFPA 70.
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arrangements or configurations. For particular jurisdiction interconnection requirements, please refer to the local utility
and code requirements.

FIGURE D 103.1(1)
TYPICAL COMPONENTS OF A PV-ESS (SIMPLIFIED)
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FIGURE D 103.1(2)
PV+AC-COUPLED ESS CONFIGURATION WITH GRID EXPORT LINE DIAGRAM (SIMPLIFIED)
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Note: This diagram represents one configuration of PV-ESS which does not feed excess energy to the utility grid.
Equipment arrangements and configurations may vary.

FIGURE D 103.1(3)
PV+DC-COUPLED ESS CONFIGURATION WITHOUT GRID EXPORT (SIMPLIFIED)
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Note: This diagram represents one configuration of PV-ESS which feeds excess energy to the utility grid. Equipment

FIGURE D 103.1(4)
PV+DC-COUPLED ESS CONFIGURATION WITH GRID EXPORT (SIMPLIFIED)
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