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AGENDA

L Call to Order

IL. Chairman Comments

I1I. Announcements

IV. Self Introductions

V. Review and Approval of Agenda

VI.  Approval of Minutes from Previous TC Meeting (Ontario, CA October 26, 2016)
VII.  Discussion of Public Comments to the Uniform Solar Energy and Hydronics Code
VIII.  Other Business

IX.  Future Meetings

X. Adjournment
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USEHC Geothermal Piping Task Group Report

During the October 26, 2016, Uniform Solar Energy and Hydronics Code Technical
Committee (USEHC TC) Meeting, in Ontario, California, USEHC TC Chair Lance MacNevin
requested a task group to be formed. The scope of the USEHC Geothermal Task Group was
to review Items 97-100 of the 2016 USEHC Report on Proposals (ROP):

Task Group voting members:
Roshan Revankar, (Chair)

Jay Egg

Lance MacNevin

Kevin McCray

Lisa Meline

Michael Savage

Cary Smith

Al Wallace

IAPMO Staff

Les Nelson

Allen Inlow
Enrique Gonzalez

Representation:

IGSHPA

EggGeothermal Consulting

Plastics Pipe Institute

National Ground Water Association
Meline Engineering

City of Rio Rancho, New Mexico
Sound Geothermal Corporation
Energy Environmental Corporation

Title

VP, Advanced Energy Programs
Senior VP, Business Development
IAPMO Codes Staff

Part 1 (Task Group Report Items)
Item #097 - 100
Section 703.4.2 - U-Bends and Header

This section is revised with significant changes.

RECOMMENDATION

703.4.2 U-Bends and Header. Headers, u-bends and ground loop pipes shall be
pressure-tested in accordance with CSA C448, or as required by the Authority Having
Jurisdiction. Before testing, heat fusion joints shall be cooled to ambient temperature.
Mechanical joints shall be completely assembled. Flushing and purging to remove air and

debris shall be completed before testing. U-bends—shall-be-thermally fused-to—the
herizontal supply-and return-headers{orsubheaders}inthetreneh- The assembly shall

be filled with water (or water/antifreeze solution) and purged at a minimum flow rate
that-exceeds of 2 feet per second (0.6 m/s) to remove air, but not more than the
maximum flow velocity recommended by the pipe and fittings manufacturer to remove
debris.
703.4.2.1 Test Pressure. Oncepurged,-theu-bend-and-header-assembliesshall be
pressurized-to-notlessthan The maximum test pressure shall be 1.5 times the system
design pressure, not to exceed 100 psi (689 kPa)-and-maintainedfor1hour.
Components or devices with lower pressure-ratings than the pipe shall be protected
from excessive pressure during testing by removing or isolating from the test section.




Exception: Where lower pressure-rated components or devices cannot be removed
or isolated from the test section, the maximum test pressure shall not exceed the
pressure rating of the component or device.

703.4.2.2 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 fluid added as needed. The test pressure shall
be reduced by 10 psi (1.45 kPa) and monitored for 1 hour with no addition of
pressure or make-up fluid. A passing test is indicated if 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.
703.4.2.3 Calculation of Static Pressure (Water). For water, the static pressure

applied shall be equivalent to 4.3 psig (30 kPa) per 10 ft. (3 m) of elevation, or 43 psig
(300 kPa) per 100 ft. (30 m) of elevation.

703.4.2.4 Calculation of Static Pressure (Other Fluids). For fluids of different

density, this value shall be calculated directly.

SUBSTANTIATION

This section covers pipe joining and testing of the ground heat exchanger section of
geothermal systems, and has been modified to better reflect the actual flow of work. The
relevant sections of industry standard CSA C448 are addressed in this modified language,
and the testing procedure is described in detail to make the process more comprehensive
and enforceable. This language is the work product of the USEHC Geothermal Task Group.
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USEHC PV Task Group Report

Task Group voting members: Representation:

Jeff Fecteau, (Chair) Underwriters Laboratories

Ed Murray Aztec Solar

Mark Rodriguez SunRun

Myron Reed Reed Engineering

Pete Jackson City of Bakersfield

Rhonda Parkhurst City of Palo Alto

Steve Jones City of Oceanside

IAPMO Staff Title

Les Nelson VP, Advanced Energy Programs
Allen Inlow Senior VP, Business Development
Enrique Gonzalez IAPMO Codes Staff

During the October 26th, 2016 Uniform Solar Energy and Hydronics Code Technical Committee (USEHC TC)

meeting

in Ontario, CA, the USEHC TC Chair requested a photovoltaic (PV) task group be formed. The scope of

PV task group is to review Items 122, 123, 124, 125, and 126 of the 2016 USEHC Report on Proposals (ROP)
pertaining to PV systems. The task group will review and develop recommendations to the new proposed language
to ensure technical accuracy and to avoid conflicts between NFPA 70, Appendix B of the USEHC, and Chapter 9 of
the USEHC.

After close consideration, the PV Task Group determined that there is a high probability that PV systems installed
in accordance with the USEHC requirements will be in violation of the adopted National Electrical Code (NFPA
70) as well as the adopted Building, Residential and Fire Codes. This conclusion was made for the following

reasons:

National Electrical Code (NEC) expertise cannot be duplicated. The NEC is comprised of eighteen
code making panels with an average or 23 members on each panel. These members are considered
electrical industry subject matter experts (SMES) in all aspects of electrical products and their installations.
The members of NEC Code Making Panel 4 are SMEs specifically in PV systems and associated
equipment. It is virtually impossible to reproduce this level of expertise separately for the USEHC.

NEC requirements should not be extracted in part. The NEC is divided into nine chapters. Chapters 1,
2, 3, and 4 apply generally to all electrical installations including solar PV systems. Chapters 5, 6, and 7
apply to special occupancies, special equipment, or other special conditions and may supplement or
modify the requirements in Chapters 1 through 7. Specific PV requirements are located in Articles 690
(Solar PV Systems) and 691 (Large Scale PV Electric Power Production Facility). In addition, there are
other NEC requirements directly associated with photovoltaic systems such as Article 705 for utility
interactive systems, Article 706 for systems that include energy storage and Article 710 for stand-alone
systems. All of these sections are important and need to be considered in whole to ensure a safe
installation.

Many NEC requirements are not currently covered in the USEHC. The current edition of the USEHC
Chapter 9 is based on extracted material from the 2014 NEC. However, there are critical safety
requirements not included in the current USEHC that are in the 2014 NEC such as NEC Section 705.31
which requires overcurrent protection within 10 feet of a line side tap as well as many more.

There are currently conflicts between the USEHC and NEC. A couple of examples are noted in
USEHC Sections 908.7 and 908.8. The DC arc-fault circuit protection and rapid shutdown requirements in
the USEHC (908.7 & 908.8) are only applicable to stand-alone PV systems whereas in the NEC, it applies
not only to a stand-alone system, but also to utility interactive and multi-mode systems.
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The DC arc-fault circuit protection requirement is applicable to the DC source and DC output conductors
that are installed on or in a building, not just to stand-alone systems. This requirement is necessary to
mitigate fire initiation hazards associated with arcing type faults that may occur in the DC source circuits
and DC output circuits. These arching type faults have been attributed to fires such as the Bakersfield, CA

Target roof top PV fire which occurred on April 5th, 2009 as well as numerous others, both commercial
and residential.

The rapid shutdown requirement is applicable to all PV system circuits installed on or in buildings, not just
to stand-alone systems. Rapid shutdown addresses areas both inside and outside the array boundary. The
array boundary is defined as 1 foot from the array in all directions. First responders must contend with
elements of a PV system that remain energized after the service disconnect is opened. The rapid shutdown
requirement limits the allowable voltage within the identified boundary so that the shock hazard for
emergency responders is significantly reduced.

The USEHC authorizes deviation from the NEC. It is not logical to allow deviation from a code written
by individuals who are SMEs in the hazards and safety requirements of PV systems and associated
electrical equipment. The USEHC, Section 901.3, specifically states that where the requirements of NFPA
70 (National Electrical Code) and the USEHC differ, the requirements of the USEHC shall apply. This
authorization to deviate from the requirements located within the NEC will result in conflict between
enforcers, contractors, designers and installers but most importantly, it will result in unsafe installations
and put the public, first responders, AHJs and others at high risk of shock and fire hazards.

There are requirements in other codes that are not covered in the USEHC.

0 The Fire Code (NFPA 1-2015) Section 11.12 has more than 35 specific PV requirements in
addition to those located within the NEC and are not included within the current USEHC.

0 The International Fire Code (IFC-2015) has more than 15 specific PV requirements in Sections
105, 601 and 605. These are in addition to those located within the NEC and are not included
within the current USEHC.

O The requirements within both Fire Codes address access, smoke ventilation and marking
requirements which are considered necessary for fire department operations. These fire
department operations are essential to the preservation of persons and property and are not
adequately addressed within the current USEHC. There are some similar outdated provisions
within Appendix B, but Section B101.1 states that the provisions contained are guidelines and
shall not apply unless specifically adopted by local ordinance.

O The International Building Code (IBC-2015) has more than 20 specific PV requirements located
in Sections 1505, 1507, 1510, 1512, 1603, 1607 and 3111. These are in addition to those located
within the NEC and are not included within the current USEHC.

0 The International Residential Code (IRC-2015) has more than 25 specific PV requirements in
Sections 324, 902, 905, 907 and 909. These are in addition to those located within the NEC and
are not included within the USEHC.

0 Both the Building and Residential Codes address safety concerns considered as minimum
requirements necessary to provide a reasonable level of safety to fire fighters and emergency
responders during emergency operations. These concerns include items such as; PV system fire
classifications, wind resistance, the securing of the PV system to the building, the structural
integrity of the building and PV mounting systems as well as specific requirements for building
integrated PV systems.

It is vitually impossible to keep the USEHC current with the requirements in all of these codes (NEC,
Building Code, Fire Code, Residential Code,) due to differences in adoption cycle timelines. For
example, The code development time cycles will result in delays in extracts to the USEHC once a change
is adopted in the NEC (3 year cycle), it will be proposed for the next USEHC (another 3 years). This could
result in up to 6 years delay in adopting important modifications. Any delays could result in risk to public
safety.
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PV Task Group Recommendation

It is the PV task groups recommendation that Chapter 9 of the USEHC should be deleted in it’s entirety with added
references to the National Electrical Code (NFPA 70), International Building Code (IBC), International Residential
Code (IRC), the International Fire Code (IFC) and NFPA 1 (Fire Code) as applicable for PV installations.

Proposed Changes:

315.3 Solar Photovoltaic (PV) Systems. Solar photovoltaic systems shall be installed in compliance with the
requirements of NFPA 70, the National Electrical Code.
322.3 Fire Code. Solar photovoltaic systems shall comply with the requirements of the applicable Fire Code.

322.4Building Code. Solar photovoltaic systems shall comply with the requirements of the applicable Building
Code.

Delete Chapter 9 in its entirety. Delete Appendix B in its entirety.

Delete the following Chapter 2 definitions:
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2017 IAPMO USPSHTC/USEHC
Technical Correlation Committee (TCC) Report

CORRELATION ITEMS BETWEEN THE USPSHTC and USEHC

TCC ITEM # 001

2015 USPSHTC 2015 USEHC
ITEM # 004 ITEM # 004
RECOMMENDATION:
214.0 214.0

Labeled. Equipment or materials bearing a label of a
listing agency (accredited conformity assessment body).

system: See Listed (Third-Party Certified).

Labeled. Equipment or materials bearing a label of a
listing agency (accredited conformity assessment body).
See Listed (Third-Party Certified).

X | Accept recommendation as submitted. |

| Reject the recommendation.

Substantiation:

Section 214.0 of the USPSHTC is being revised to correlate with Section 214.0 of the USEHC.

TCC ITEM # 002

2015 USPSHTC

2015 USEHC

ITEM # 006

ITEM # 006

RECOMMENDATION:

301.2 Minimum Standards. Pipe, pipe fittings, traps,
fixtures, material, and devices used in a swimming pool, spa,
hot tub, or plumbing system shall be listed and labeled (third-
party certified) by a listing agency (accredited conformity
assessment body) and shall comply with the approved
applicable recognized standards referenced in this code, and
shall be free from defects. Plastic pipe and the fittings used
for plastic pipe, other than for gas, shall meet the
requirements of NSF 14. Unless otherwise provided for in
this code, materials, fixtures, or devices used or entering into
the construction of a swimming pool, spa, or hot tub system,
or parts thereof, shall be submitted to the Authority Having
Jurisdiction for approval.

302.1 Minimum Standards. Pipe, pipe fittings,
appliances, appurtenances, equipment, material, and
devices used shall be listed and labeled (third party
certified) by a listing agency (accredited conformity
assessment body) and shall comply with the approved
applicable recognized standards referenced in this code,
and shall be free from defects. Unless otherwise provided
for in this code, materials, appurtenances, or devices used
or entering into the construction of a system, or parts
thereof, shall be submitted to the Authority Having
Jurisdiction for approval.

X | Accept recommendation as submitted. |

| Reject the recommendation.

Substantiation:

No action is needed by the USPSHTC/USEHC TCC for Item # 006 of the USPSHTC or Item # 006 of the USEHC.
The TCC agrees with the action taken by the USPSHTC TC to “accept as submitted” as this language clarifies the
intent and unique application for swimming pools, spas, hot tubs or the plumbing system. The TCC agrees with the
action taken on Item #006 “accept as submitted” and further clarification is not needed to enforce listing and

labeling requirements in the USEHC.




TCC ITEM # 003

2015 USPSHTC

2015 USEHC

ITEM # 003

ITEM # 003

RECOMMENDATION:

301.0 General.

301.2.2 Standards. Standards listed or referred to in this
chapter or other chapters cover materials that will conform to
the requirements of this code, where used in accordance with
the limitations imposed in this or other chapters thereof and
their listing. Where a standard covers materials of various
grades, weights, quality, or configurations, the portion of the
listed standard that is applicable shall be used. Design and
materials for special conditions or materials not provided for
herein shall be permitted to be used by special permission of
the Authority Having Jurisdiction after the Authority Having
Jurisdiction has been satisfied as to their adequacy. A list of
swimming pool, spa and hot tub standards that appear in
specific sections of this code is referenced in Table 1001.1.
Standards referenced in Table 1001.1 shall be applied as
indicated in the applicable referenced section. A list of
additional standards, publications, practices and guides that
are not referenced in specific sections of this code appear in
Table 1001.2. The documents indicated in Table 1001.2 shall
be permitted in accordance with Section 301.3.

302.0 Standards and Alternates.

302.1.2 Standards. Standards listed or referred to in
this chapter or other chapters cover materials that will
conform to the requirements of this code, where used in
accordance with the limitations imposed in this or other
chapters thereof and their listing. Where a standard covers
materials of various grades, weights, quality, or
configurations, the portion of the listed standard that is
applicable shall be used. Design and materials for special
conditions or materials not provided for herein shall be
permitted to be used by special permission of the
Authority Having Jurisdiction after the Authority Having
Jurisdiction has been satisfied as to their adequacy. A list
of standards that appear in specific sections of this code
are referenced in Table 1001.1. Standards referenced in
Table 1001.1 shall be applied as indicated in the
applicable referenced section. A list of additional
standards, publications, practices and guides that are not
referenced in specific sections of this code appear in Table
1001.2. The documents indicated in Table 1001.2 shall be
permitted in accordance with Section 302.2.

X | Accept recommendation as submitted.

| Reject the recommendation.

Substantiation:

No action is needed by the USPSHTC/USEHC TCC for Item # 003 of the USPSHTC or Item # 003 of the USEHC.
The TCC agrees with the action taken by the USPSHTC TC to “accept as submitted” as this language clarifies the
intent and directs the user to a list of swimming pool, spa, and hot tub standards. The TCC agrees with the action
taken on Item #003 “accept as modified” by the USEHC TC as the proposed modification clarifies that not all

standards are relevant to solar and hydronic materials.




MEMORANDUM

TO: Technical Correlating Committee
FROM: Enrique Gonzalez, Staff Liaison
DATE: February 10, 2017

SUBJECT: Final Ballot Results for the TCC Report 2017

Dear Technical Correlating Committee Members:

Attached are the final ballot results for the committee recommendations as a result of the actions taken
during your recent meeting.

6 Members Eligible to Vote

1 Ballot was not received by the final closing date of February 7, 2017.
(See voting results below for details)

0 Abstaining

There are two criteria necessary to pass the letter ballot for each item as follows:
1. The number of affirmative votes needed for each item to pass is 3/4 affirmative.

2. Inall cases, an affirmative vote of at least a simple majority of the total members eligible to vote
is required.

All of the committee actions for the Technical Correlating Committee Report achieved the necessary 3/4
affirmative votes of returned ballots.

Please contact me with any questions or comments you may have at (909) 230-5535 or by email at
enrigue.gonzalez@iapmo.org.

Thank you

Enrique Gonzalez


mailto:enrique.gonzalez@iapmo.org

Ballot Name:
Total Votes:

Vote Summary

TCC Item # 001 January 2017

Option Count Percent
AFFIRMATIVE 6 100%
NEGATIVE w/comment 0 0%
ABSTAIN w/comment 0 0%
Voter Name Vote

Osinski, Alison AFFIRMATIVE

Murray, Ed AFFIRMATIVE

MacNevin, P.Eng, Lance AFFIRMATIVE

Hamil, Beth AFFIRMATIVE

Hyde, Michael AFFIRMATIVE

Rodio, Arnold AFFIRMATIVE

Ballot Name: TCC Item # 002 January 2017

Total Votes: 5

Vote Summary

Option Count Percent
AFFIRMATIVE 5 100%
NEGATIVE w/comment 0 0%
ABSTAIN w/comment 0 0%
Voter Name Vote

Osinski, Alison AFFIRMATIVE

MacNevin, P.Eng, Lance AFFIRMATIVE

Hamil, Beth AFFIRMATIVE

Hyde, Michael AFFIRMATIVE

Rodio, Arnold AFFIRMATIVE

Murray, Ed Did not vote

Ballot Name: TCC Item # 003 January 2017

Total Votes: 5

Vote Summary

Option Count Percent
AFFIRMATIVE 5 100%
NEGATIVE w/comment 0 0%
ABSTAIN w/comment 0 0%
Voter Name Vote

Osinski, Alison AFFIRMATIVE

MacNevin, P.Eng, Lance AFFIRMATIVE

Hamil, Beth AFFIRMATIVE

Hyde, Michael AFFIRMATIVE

Rodio, Arnold AFFIRMATIVE

Murray, Ed Did not vote
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2017 IAPMO Technical Correlation
Committee (TCC) Report

CORRELATION ITEMS BETWEEN THE
UPC/UMC/USPSHTC/USEHC

TCC ITEM # 001

2015 UNIFORM PLUMBING CODE

2015 UNIFORM SWIMMING POOL & HOT TUB CODE

ITEM # 014 Public Comment 2

ITEM # 006

RECOMMENDATION:

301.2 Minimum Standards. Pipe, pipe fittings, traps,
fixtures, material, and devices used in a plumbing system
shall be listed (third-party certified) by a listing agency
(accredited conformity assessment body) as complying
with the approved applicable recognized standards refer-
enced in this code, and shall be free from defects. Unless
otherwise provided for in this code, materials, fixtures, or
devices used or entering into the construction of plumbing
systems, or parts thereof shall be submitted to the Authori-
ty Having Jurisdiction for approval.

301.2 Minimum Standards. Pipe, pipe fittings, traps, fix-
tures, material, and devices used in a swimming pool, spa,
hot tub, or plumbing system shall be listed and-labeled (third-
party certified) by a listing agency (accredited conformity
assessment body) and-shal-eemply-as complying with the
approved applicable recognized standards referenced in this
code, and shall be free from defects. Plastic pipe and the fit-
tings used for plastic pipe, other than for gas, shall meet the
requirements of NSF 14. Unless otherwise provided for in
this code, materials, fixtures, or devices used or entering into
the construction of a swimming pool, spa, or hot tub system,
or parts thereof, shall be submitted to the Authority Having
Jurisdiction for approval.

X | Accept recommendation as submitted.

| Reject the recommendation.

Substantiation:

Section 301.2 of the USPSHTC is being revised to correlate with Section 301.2 of the UPC in regards to mini-

mum standards.




TCC ITEM # 002

2015 UNIFORM MECHANICAL CODE

2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE

ITEM # 013 Public Comment

ITEM # 006

RECOMMENDATION:

302.0 Materials - Standards and Alternates.

302.1 Minimum Standards. Listed pipe, pipe fittings,
appliances, appurtenances, equipment, materials, and devices
used in a mechanical system shall be listed (third-party certi-
fied) by a listing agency (accredited conformity assessment
body) as complying with the approved applicable recognized
standards referenced in this code, and shall be free from de-
fects. Unless otherwise provided for in this code, materials,
appurtenances, or devices used or entering into the construc-
tion of mechanical systems, or parts thereof, shall be submit-
ted to the Authority Having Jurisdiction for approval.

302.1 Minimum Standards. Pipe, pipe fittings, appli-
ances, appurtenances, equipment, material, and devices
used shall be listed and-labeled (third party certified) by a
listing agency (accredited conformity assessment body)
and-shall-eemply as complying with the approved applica-
ble recognized standards referenced in this code, and shall
be free from defects. Unless otherwise provided for in this
code, materials, appurtenances, or devices used or entering
into the construction of a system, or parts thereof, shall be
submitted to the Authority Having Jurisdiction for approv-
al.

X | Accept recommendation as submitted.

| Reject the recommendation.

Substantiation:

Section 302.1 of the USEHC is being revised to correlate with Section 302.1 of the UMC in regards to minimum

standards.

TCC ITEM # 003

2015 UNIFORM MECHANICAL CODE

2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE

ITEM # 171 Public Comment

ITEM # 008 Public Comment 1

RECOMMENDATION:

1208.0 Circulators and Pumps.

1208.1 General. Circulators and pumps shall be selected
for their intended use based on the heat transfer fluid, intend-
ed operating temperature range and pressure. Circulators and
pumps shall be installed to allow for service and mainte-
nance. The manufacturer's installation instructions shall be
followed for correct orientation and installation. Motor Oper-
ated pumps rated 600V or less shall be listed and labeled in
accordance with UL 778.

310.0 Circulators and Pumps.

310.1 General. Circulators and pumps shall be listed
selected for their intended use based on the heat transfer
fluid, intended operating temperature range and pressure.
Circulators and pumps shall be installed to allow for ser-
vice and maintenance. The manufacturer’s installation
instructions shall be followed for correct orientation and
installation. Motor Operated pumps rated 600V or less
shall be listed and labeled in accordance with UL 778.

X | Accept recommendation as submitted.

| Reject the recommendation.

Substantiation:

Section 310.1 of the USEHC is being revised to correlate with Section 1208.1 of the UMC in regards to circulators

and pumps.




TCC ITEM # 004

2015 UNIFORM MECHANICAL CODE

2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE

ITEM # 172

ITEM # 009

RECOMMENDATION:

1208.2 Mounting. The circulator or pump shall be in-
stalled in such a way that strain from the piping is not trans-
ferred to the circulator or pump housing. The circulator-and
or pump shall be permitted to be directly connected to the
piping, provided the piping is supported on each side of the
circulator or pump. Where the installation of a circulator or
pump will cause strain on the piping, the circulator or pump
shall be installed on a mounting bracket or base plate. Where
means for controlling vibration of a circulator or pump is
required, an approved means for support and restraint shall
be provided.

310.0 Circulators and Pumps.

310.2 Mounting. The circulator or pump shall be
installed in such a way that strain from the piping is not
transferred to the circulator or pump housing. The circula-
tor or pump shall be permitted to be directly connected to
the piping, provided the piping is supported on each side
of the circulator or pump. Where the installation of a cir-
culator or pump will cause strain on the piping, the circu-
lator or pump shall be installed on a mounting bracket or
base plate. Where means for controlling vibration of a
circulator or pump is required, an approved means for
support and restraint shall be provided.

X | Accept recommendation as submitted.

| Reject the recommendation.

Substantiation:

Section 1208.2 of the UMC is being revised to correlate with Section 310.2 of the USEHC in regards to mounting

circulators or pumps.

TCC ITEM # 005

2015 UNIFORM MECHANICAL CODE

2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE

ITEM # 173

ITEM # 010

RECOMMENDATION:

1208.3 Sizing. The selection and sizing of a circulator or

pump shall be based on all of the following:

(1) Loop or system head pressure, feet of head (m)

(2) Capacity, gallons per minute (L/s)

(3) Maximum and minimum temperature, °F (°C)

(4) Maximum working pressure, pounds per square inch
(kPa)

(5) Fluid type

310.0 Circulators and Pumps.

310.3 Sizing. The selection and sizing of a circulator or

pump shall be based on all of the following:

(1) Loop or system head pressure, feet of head (m)

(2) Capacity, gallons per minute (L/s)
psi-(kPa)range

(43) Maximum and minimum temperature, °F (°C)

(54) Maximum working pressure, pounds-force per square
inch (kPa)

(65) Fluid type

X | Accept recommendation as submitted. \

| Reject the recommendation.

Substantiation:

Section 310.3 of the USEHC is being revised to correlate with Section 1208.3 of the UMC in regards to the

selection and sizing of circulators or pumps.




TCC ITEM # 006

2015 UNIFORM MECHANICAL CODE

2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE

ITEM # 162

ITEM # 019

RECOMMENDATION

1203.3 Tankless Water Heater. The—eoutput—perfor-
manee—on—tTankless water heaters_shall be rated by the

manufacturer for space- heating applications, and the out-
put performance shall be determined by the temperature
rise and flow rate of water through the unit. The ratings
shall be expressed by the water temperature rise at a given
flow rate. Manufacturers flow rates shall not be exceeded.

403.0 Capacity of Heat Source.

403.3 Tankless Water Heater. The-output-performance

oftTankless water heaters shall be rated by the manufactur-
er for space- heating applications, and the output perfor-
mance shall be as—rated-by-the-manufacturer determined by
the temperature rise and flow rate of water through the unit.
The ratings shall be expressed by the water temperature rise
at a given flow rate. Manufacturers flow rates shall not be
exceeded.

X | Accept recommendation as submitted.

| Reject the recommendation.

Substantiation:

Section 1203.3 of the UMC is being revised to correlate with Section 403.3 of the USEHC. Furthermore, Section
403.3 of the USEHC is being revised to correlate with Section 1203.3 of the UMC in regards to tankless water

heaters.

TCC ITEM # 007

2015 UNIFORM MECHANICAL CODE

2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE

ITEM # 166

ITEM # 023

RECOMMENDATION:

1205.0 Installation, Testing, and Inspection

1205.3 Flushing. Heating and cooling sources, system
piping and tubing shall be flushed after installation with wa-
ter or a cleaning solution. Cleaning and Eflushing of the heat-
ing and cooling sources shall comply with the manufacturer’s
instructions. The cleaning solution shall be compatible with
all system components and shall be used in accordance with

the manufacturer’s instructions.

405.0 Installation, Testing, and Inspection.

405.3 Flushing. Heating and cooling sources, system
piping and tubing shall be flushed after installation with
water or a cleaning solution. Cleaning and flushing of the
heating and cooling sources shall comply with the manu-
facturer’s instructions. The cleaning solution shall be
compatible with all system components and shall be used
in accordance with the manufacturer’s instructions.

X | Accept recommendation as submitted.

| Reject the recommendation.

Substantiation:

Section 1205.3 of the UMC is being revised to correlate with Section 405.3 of the USEHC in regards to cleaning
and flushing of the heating and cooling sources, system piping and tubing.




TCC ITEM # 008

2015 UNIFORM MECHANCAL CODE

2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE

ITEM # 170 Public Comment

ITEM # 025

RECOMMENDATION:
1207.0 Heating Appliances and Equipment.

1207.3 Dual-Purpose Water Heaters. Water heaters
used for combined space- and water-heating applications
shall be in accordance with the standards referenced in Ta-
ble 1203.2, and shall be installed in accordance with the
manufacturer’s installation instructions. Fhe—total-heating
B e e Lt
e e e e e e secie el
first-hour—drawreeovery—Water used as the heat transfer
fluid in the hydronic heating system shall be isolated from
the potable water supply and distribution in accordance
with Section 312.1, Section 1202.0, and Section 1218.0.

406.0 Heating Appliances and Equipment.

406.3 Dual-Purpose Water Heaters. Water heaters used
for combined space- and water-heating applications shall be
in accordance with the standards referenced in Table 403.2,
and shall be installed in accordance with the manufacturer’s
installation instructions. Water used as the heat transfer fluid
in the hydronic heating system shall be isolated from the
potable water supply and distribution in accordance with
Section 313.0, Section 314.0, and Section 402.2.

X | Accept recommendation as submitted.

| Reject the recommendation.

Substantiation:

Section 1207.3 of the UMC is being revised to correlate with Section 406.3 of the USEHC in regards to dual

purpose water heaters.




TCC ITEM # 009

2015 UNIFORM MECHANICAL CODE

2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE

ITEM # 174

ITEM # 027

RECOMMENDATION:

1209.0 Expansion Tanks.

1209.1 General. An expansion tank shall be installed in
each closed hydronic system to control system pressure
due to thermal expansion. Expansion tanks shall be of the
closed or open type. Tanks shall be rated for the pressure
of the system.

1209.2 Installation. Expansion tanks shall be accessible
for maintenance and shall be installed in accordance with
the manufacturer’s installation instructions. Each tank
shall be equipped with a shutoff device that will remain
open during operation of the heating system. Valve han-
dles shall be locked open or removed to prevent from be-
ing inadvertently shut off. Provisions shall be made for
draining the tank without emptying the system. Expansion
tanks shall be securely fastened to 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.

407.0 Expansion Tanks.

407.1 General. An expansion tank shall be installed in
each closed hydronic system to control system pressure due
to thermal expansion and contraction. Expansion tanks shall
be of the closed or open type. Expansion tanks shall be rat-
ed for the pressure of the system.

Exeeptien: )F'ﬂ'ﬂbae < t{‘p% E‘BIHF theﬂﬁﬂ'ﬂ E‘f‘f‘temf‘ E‘hal not

407.2 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 re-
main open during operation of the hydronic system. Valve
handles shall be locked open or removed to prevent from
being inadvertently shut off. Provisions shall be made for
draining the tank without emptying the system. Expansion
tanks shall be securely fastened to 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.

X | Accept recommendation as submitted.

‘ Reject the recommendation.

Substantiation:

1. Section 407.1 and of the USEHC is being revised to correlate with Section 1209.1 of the UMC in regards to

expansion tanks.

2. Section 407.2 of the USEHC is being revised to correlate with Section 1209.2 of the UMC in regards to expan-

sion tanks.




TCC ITEM # 010

2015 UNIFORM MECHANICAL CODE

2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE

ITEM # 174

ITEM # 028

RECOMMENDATION:

1209.4 Closed-Type Tanks. Closed-type expansion
tanks shall be designed for a hydrostatic test pressure of
two and one half times the allowable working pressure of
the system. Expansion tanks for systems designed to op-
erate at more than 30 pounds-force per square inch (psi)
(207 kPa) shall comply with ASME BPVC Section VIII.

407.3 Closed-type Expansion Tanks. Closed-type ex-
pansion tanks shall be designed for a hydrostatic test pressure
of two and one-half times the allowable working pressure of
the system. Expansion tanks for systems designed to operate
at more than-46 30 pounds-force per square inch (psi) (276
207 kPa) shall comply with ASME BPVC Section VIII.

X | Accept recommendation as submitted. ‘

| Reject the recommendation.

Substantiation:

Section 407.3 of the USEHC is being revised to correlate with Section 1209.4 of the UMC in regards to closed type

expansion tanks.

TCC ITEM # 011

2015 UNIFORM MECHANICAL CODE

2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE

ITEM # 178.01 Public Comment

ITEM # 035.01

RECOMMENDATION:

TABLE 1210.1
MATERIALS FOR HYDRONIC SYSTEM PIPING, TUBING, AND

FITTINGS
STANDARDS
MATERIAL
PIPING/TUBING FITTINGS
Polyethylene | ASTM D1693, ASTM D2609,
(PE) ASTM D2513, ASTM D2683,

ASTM D2683, ASTM D3261,
ASTM D2737, ASTM F1055,
ASTM D3035, CSA B137.1,
ASTM D3350, NSF 358-1
ASTM F714,
AWWA C901,
CSA B137.1
NSF 358-1

(portions of table not shown remain unchanged)

TABLE 408.1
MATERIALS FOR HYDRONICS AND SOLAR THERMAL SYS-
TEM PIPING, TUBING, AND FITTINGS

STANDARDS
MATERIAL
PIPING/TUBING FITTINGS
Polyethylene | ASTM D1693, | ASTM D2609,
(PE) ASTM D2513, | ASTM D2683,

ASTM D2683, ASTM 3261,
ASTMD2837 | ASTM F1055,
ASTM D2737, CSA B137.1,
ASTM D3035, NSF 358-1
ASTM D3350,
ASTM F714
AWWA C901
CSA B137.1,
NSF 358-1

(portions of table not shown remain unchanged)

X ‘ Accept recommendation as submitted.

‘ Reject the recommendation.

Substantiation:

Table 1210.1 of the UMC is being revised to correlate with Table 408.1 of the USEHC. Furthermore, Table 408.1 of
the USEHC is being revised to correlate with Table 1210.1 of the UMC in regards to standards for materials for hy-

dronic system piping, tubing and fittings.




TCC ITEM # 012

2015 UNIFORM MECHANICAL CODE 2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE

ITEM # 178.06 Public Comment ITEM # 035.01

RECOMMENDATION:

TABLE 408.1
MATERIALS FOR HYDRONICS AND SOLAR THERMAL SYSTEM

TABLE 1210.1
MATERIALS FOR HYDRONIC SYSTEM PIPING, TUBING, AND

FITTINGS PIPING, TUBING, AND FITTINGS
STANDARDS

MATERIAL STANDARDS MATERIAL PIPING/TUBING FITTINGS
PIPING/TUBING FITTINGS Polyvinyl ASTM D1785, | ASTM D2464
Polyvinyl ASTM D1785, ASTM D2464, oryviy ’ ’
i ASTM D2241, | ASTM D2466. Chloride ASTM D2241. | ASTM D2466.
(PVC) CSA B137.3 ASTM D2467, (PVC) CSABI37.3 | ASTM D2467,
ASTM F1970 ASTM F1970,

CSABI3T 2 CSA B137.2

CSA B137.3 CSABI37.3

(portions of table not shown remain unchanged) (portions of table not shown remain unchanged)

X | Accept recommendation as submitted. Reject the recommendation.

Substantiation:

Table 408.1 of the USEHC is being revised to correlate with Table 1210.1 of the UMC in regards to standards for
materials for hydronic system piping, tubing and fittings.

TCC ITEM # 013

2015 UNIFORM MECHANICAL CODE 2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE

ITEM # 178.08 Public Comment 1 ITEM # 035.01

RECOMMENDATION:

TABLE 408.1
MATERIALS FOR HYDRONICS AND SOLAR THERMAL SYSTEM

TABLE 1210.1
MATERIALS FOR HYDRONIC SYSTEM PIPING, TUBING, AND

FITTINGS PIPING, TUBING, AND FITTINGS
STANDARDS STANDARDS
MATERIAL PIPING/TUBING FITTINGS MATERIAL PIPING/TUBING FITTINGS
Polypropylene | ASTM F2389, | ASTM F2389 g?gpmpyle“e ‘?\ISSTF% ;2_32891 ‘?\ISSTF% ;2_32891
(PP) NSF 358-2 NSF 358-2 I — I —

(portions of table not shown remain unchanged) (portions of table not shown remain unchanged)

X | Accept recommendation as submitted. ‘ ‘ Reject the recommendation.

Substantiation:

Table 1210.1 of the UMC is being revised to correlate with Table 408.1 of the USEHC. Furthermore, Table 408.1 of
the USEHC is being revised to correlate with Table 1210.1 of the UMC in regards to standards for materials for hy-
dronic system piping, tubing and fittings.




TCC ITEM # 014

2015 UNIFORM MECHANICAL CODE

2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE

ITEM # 181

Public Comment

ITEM # 035.01

RECOMMENDATION:

MATERIALS FOR HYDRONIC SYSTEM PIPING,

TABLE 1210.1

TUBING, AND FITTINGS

MATERIALS FOR HYDRONICS AND SOLAR THERMAL

TABLE 408.1

SYSTEM PIPING, TUBING, AND FITTINGS

STANDARDS STANDARDS
MATERIAL PIPING/TUBING FITTINGS MATERIAL PIPING/TUBING FITTINGS
Cross- ASTM F876, ASSE 1061, Cross- ASTM F876, | ASSE 1061,
Linked CSA B137.5 ASTM F877, Linked Pol- | CSA B137.5, | ASTM F877,
Polyeth- NSF 358-3 ASTM F1807, yethylene NSF 358-3 ASTM F1807,
ylene ASTM F1960, (PEX) ASTM F1960,
(PEX) ASTM F1961, ASTM F1961,
ASTM F2080, ASTM F2080,
ASTM F2098, ASTM F2098,
ASTM F2159, ASTM F2159,
ASTM F2735 ASTM F2735,
CSA B137.5, CSA B137.5,
NSF 358-3 NSF 358-3
Chlorinated | ASTM D2846, | ASSE 1061, Chlorinated | ASTM D2846, | ASSE 1061
Polyvinyl | ASTM F441, ASTM D2846, Polyvinyl ASTM F441, | ASTM D2846,
Chloride ASTM F442 ASTM F437, Chloride ASTM F442 | ASTM F437,
(CPVC) ASTM F438, (CPVC) ASTM F438,
ASTM F439, ASTM F439,
ASTM F1970 ASTM F1970
Raised ASTM F2623, | ASSE 1061, Raised Tem- | ASTM F2623, | ASSE 1061
Tempera- ASTM F2769 ASTM F1807, perature ASTM F2769 | ASTM F1807,
ture Poly- ASTM F2159, Polyethylene ASTM F2159,
ethylene ASTM F2735, (PE-RT) ASTM F2735,
(PE-RT) ASTM F2769 ASTM F2769

(portions of table not shown remain unchanged) (portions of table not shown remain unchanged)

X ‘ Accept recommendation as submitted. ‘ ‘ Reject the recommendation.

Substantiation:

Table 1210.1 of the UMC is being revised to correlate with Table 408.1 of the USEHC. Furthermore, Table 408.1 of
the USEHC is being revised to correlate with Table 1210.1 of the UMC in regards to standards for materials for hy-
dronic system piping, tubing and fittings.




TCC ITEM # 015

2015 UNIFORM MECHANICAL CODE 2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE

ITEM # 181.01 Public Comment 1 ITEM # 035.01

RECOMMENDATION:

TABLE 408.1
MATERIALS FOR HYDRONICS AND SOLAR THERMAL

TABLE 1210.1
MATERIALS FOR HYDRONIC SYSTEM PIPING, TUBING, AND

FITTINGS SYSTEM PIPING, TUBING, AND FITTINGS
STANDARDS STANDARDS
MATERIAL PIPING/TUBING FITTINGS MATERIAL PIPING/TUBING FITTINGS
Chlorinated ASTM D2846, | ASSE 1061, Chiorinaied ASTM D2846, | ASSE 1061
: Polyvinyl ASTM F441, ASTM D2846,
Polyvinyl ASTM F441, ASTM D2846, .
: Chloride ASTM F442, ASTM F437,
Chloride ASTM F442, ASTM F437,
(CPVC) CSA BI37E ASTM F438 (CPVC) CSA B137.6 ASTM F438,
' ASTM F430, ASTM F439,
ASTM F1970 ASTM F1970,
CSABI3TG CSA B137.6

(portions of table not shown remain unchanged)

(portions of table not shown remain unchanged)

X ‘ Accept recommendation as submitted.

| Reject the recommendation.

Substantiation:

Table 408.1 of the USEHC is being revised to correlate with Table 1210.1 of the UMC in regards to standards for
materials for hydronic system piping, tubing and fittings.
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TCC ITEM # 016

2015 UNIFORM MECHANICAL CODE 2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE
ITEM # 182 PUBLIC COMMENT ITEM # 039
RECOMMENDATION:
TABLE 1210.1 TABLE 408.1
MATERIALS FOR HYDRONIC SYSTEM PIPING, TUBING, MATERIALS FOR HYDRONICS AND SOLAR THERMAL SYSTEM
AND FITTINGS PIPING, TUBING, AND FITTINGS
STANDARDS STANDARDS
MATERIAL MATERIAL PIPING/
?:JF;PN% FITTINGS TUBING FITTINGS .
: Duetile Tron AWWACLHLS; AWNA-CHIO
AWWACL5L AWWA-C153
AWWA C151 AWWA C153
Notes: Notes:
1 . ! rom 1 . ! .
21 Only Type K, L, or M shall be permitted to be

(portions of table not shown remain unchanged) installed.

(portions of table not shown remain unchanged)

409.0 Joints and Connections.

(renumber remaining sections)

(renumber remaining sections)

X ‘ Accept recommendation as submitted. ‘ | Reject the recommendation.

Substantiation:

Ductile iron in Table 1210.1 of the UMC is being stricken to correlate with the actions taken by the USEHC TC to
remove ductile iron from Table 408.1 of the USEHC.

11




TCC ITEM # 017

2015 UNIFORM MECHANICAL CODE 2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE
ITEM # 199 ITEM # 044
RECOMMENDATION:

411.0 Pressure and Flow Controls.

1214.4 Automatic Makeup Water Fluid. Where an auto- 411.4 Automatic Makeup Fluid. Where an automat-
matic makeup—water fluid supply fill device is used to main- ic makeup fluid supply fill device is used to maintain the
tain the water content of the heat-source unit, or any closed fluid content of the heat-source unit, or any closed loop
loop in the system, the makeup supply shall be located at the in the system, the makeup supply shall be located at the
expansion tank connection or other approved location. expansion tank connection_or other approved location.

A pressure-reducing valve shall be installed on the a A pressure-reducing valve shall be installed on a
makeup water feed line. The pressure of the feed line shall be makeup water feed line. The pressure of the feed line
set as-speeified-in-the-design-ofthe-system in accordance with shall be set in accordance with the design of the system,
the design of the system, and connections to potable water and connections to potable water shall be in accordance
shall be in accordance with Section 1202.0 to prevent contam- with Section 402.0 to prevent contamination due to
ination due to backflow. backflow.

X | Accept recommendation as submitted. ‘ | Reject the recommendation.

Substantiation:

Section 1214.4 of the UMC is being revised to correlate with Section 411.4 of the USEHC. Furthermore, Section
411.4 of the USEHC is being revised to correlate with Section 1214.4 of the UMC in regards to automatic makeup
water.

TCC ITEM # 018

2015 UNIFORM MECHANICAL CODE 2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE
ITEM # 200 Public Comment ITEM # 047
RECOMMENDATION:

411.0 Pressure and Flow Controls.
1214.5.1 Differential Pressure Bypass Valve. Where

a differential pressure bypass valve is used for the purpose 411.5.1 Differential Pressure Bypass Valve.

specified in Section 1214.5, it shall be installed and adjust- Where a differential pressure bypass valve is used for

ed to provide bypass of the distribution system where when the purpose in Section 411.5, it shall be installed and

most or all of the zones are closed. adjusted to provide bypass of the distribution system
when most or all of the zones are closed.

X | Accept recommendation as submitted. ‘ | Reject the recommendation.

Substantiation:

Section 1214.5.1 of the UMC is being revised to correlate with Section 411.5.1 of the USEHC in regards to differen-
tial pressure bypass valves.
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TCC ITEM # 019

2015 UNIFORM MECHANICAL CODE

2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE

ITEM # 201

ITEM # 048

RECOMMENDATION:

1214.6 Air-Removal Device. Provision shall be made for
the removal of air in the heat-distribution piping system. The
air-removal device shall be located in the area of the heat-
distribution hydronic piping system where air is likely to ac-
cumulates. Air-removal devices shall be installed to facilitate
their removal for examination, repair, or replacement.
Exception: Drainback type solar thermal systems shall not
require an air-removal device.

411.0 Pressure and Flow Controls.

411.6 Air-Removal Device. Provision shall be made
for the removal of air from fluid in hydronic systems.
Air-removal devices shall be located in the areas of the
hydronic piping system where air is likely to accumu-
late. Air-removal devices shall be installed to facilitate
their removal for examination, repair, or replacement.
Exception: Drainback type solar thermal systems shall
not require an air-removal device.

Accept recommendation as submitted. ‘

| Reject the recommendation.

Substantiation:

Section 1214.6 of the UMC is being revised to correlate with Section 411.6 of the USEHC in regards to air removal

devices.

TCC ITEM # 020

2015 UNIFORM MECHANICAL CODE

2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE

ITEM # 201

ITEM # 049

RECOMMENDATION:

1214.7 Air-Separation Device. To assist with the removal
of entrained air, Aan air-separation device shall be installed en
a-closed-heat-distributionsystem in hydronic systems. The de-
vice shall be located in accordance with the manufacturer’s
installation instructions or at the point #the-heat- of no me-
chanically-induced pressure change within the distribution sys-

tem— e e e s ped e e s
Reemdiibuseaor et s el e e s spnees,

411.0 Pressure and Flow Controls.

411.7 Air-Separation Device. To assist with the
removal of entrained air, an air-separation device shall
be installed in hydronic systems. The device shall be
located in accordance with the manufacturer’s installa-
tion instructions or at the point of no mechanically-
induced pressure change within the distribution sys-
tem.

Accept recommendation as submitted. |

‘ Reject the recommendation.

Substantiation:

Section 1214.7 of the UMC is being revised to correlate with Section 411.7 of the USEHC in regards to air separa-

tion devices.
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TCC ITEM # 021

2015 UNIFORM MECHANICAL CODE

2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE

ITEM # 201

ITEM # 050

RECOMMENDATION:

1214.8 Secondary Loops. Secondary loops that are
isolated from the primary heat-distribution loop by a heat ex-
changer are closed-loop hydronic systems and shall have an
expansion tank in accordance with Section 1209.0, an air-
removal device er in accordance with Section 1214.6, and an
air-separation device in accordance with Seetion—12+4.6—or
Section 1214.7.

411.0 Pressure and Flow Controls.

411.8 Secondary Loops. Secondary loops that are
isolated from the primary heat-distribution loop by a
heat exchanger are closed-loop hydronic systems and
shall have an expansion tank in accordance with Section
407.0, an air-removal device in accordance with Section
411.6, and an air-separation device in accordance with
Section 411.7.

X | Accept recommendation as submitted. |

‘ Reject the recommendation.

Substantiation:

Section 1214.8 of the UMC is being revised to correlate with Section 411.8 of the USEHC in regards to secondary

loops.

TCC ITEM # 022

2015 UNIFORM MECHANICAL CODE

2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE

ITEM # 202

ITEM # 051.01

RECOMMENDATION:

1215.3 Freeze Protection. Hydronic heat-distribution-units
or-other systems and components shall be designed, installed,
and protected from freezing.

412.0 Hydronic Space Heating.

401.8 Freeze Protection. Hydronic systems and
components shall be designed, installed, and protected
from freezing.

X | Accept recommendation as submitted. ‘

| Reject the recommendation.

Substantiation:

Section 1215.3 of the UMC is being revised to correlate with Section 401.8 of the USEHC in regards to hydronic

system freeze protection.

14




TCC ITEM # 023

2015 UNIFORM MECHANICAL CODE

2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE

ITEM # 203

ITEM # 052

RECOMMENDATION:

1215.5 Heat Transfer Fluid. The ignitable flash point of &
heat transfer fluid in a hydronic piping system shall be a min-
imum of 50°F (28°C) above the maximum system operating
temperature. The_heat transfer fluid shall be compatible with
the makeup water fluid supplied to the system.

412.0 Hydronic Space Heating.

412.5 Heat Transfer Fluid. The ignitable flash point
of heat transfer fluid in a hydronic piping system shall
be a minimum of 50°F (28°C) above the maximum
system operating temperature. The heat transfer fluid
shall be compatible with the makeup fluid supplied to
the system.

X | Accept recommendation as submitted. ‘

‘ Reject the recommendation.

Substantiation:

Section 1215.5 of the UMC is being revised to correlate with Section 412.5 of the USEHC in regard heat transfer

fluid.

TCC ITEM # 024

2015 UNIFORM MECHANICAL CODE

2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE

ITEM # 204

ITEM # 053

RECOMMENDATION:

1216.0 Steam Systems.

1216.2 Sloping for Two-Pipe System. Two-pipe steam
system piping and heat-distribution units shall be sloped down
at not less than !/s inch per foot (10.4 mm/m) in the direction
of the steam flow.

1216.3 Sloping for One-Pipe System. One-pipe steam
system piping and heat-distribution units shall be sloped down
at not less than !/s inch per foot (10.4 mm/m) towards the
steam boiler, without trapping.

413.0 Steam Systems.

413.2 Sloping for Two-Pipe System. Two-pipe
steam system piping and heat-distribution units shall be
sloped down at a—minimum-not less than Y inch per
foot (10.4 mm/m) in the direction of the steam flow.

413.3 Sloping for One-Pipe System. One-pipe
steam system piping and heat-distribution units shall be
sloped down at a—minimum-not less than "% inch per
foot (10.4 mm/m) towards the steam boiler, without

trapping.

X | Accept recommendation as submitted. ‘

| Reject the recommendation.

Substantiation:

1. Section 413.2 of the USEHC is being revised to correlate with Section 1216.2 of the UMC in regards to sloping

of two-pipe systems.

2. Section 413.3 of the USEHC is being revised to correlate with Section 1216.3 of the UMC in regards to sloping

of one-pipe systems.
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TCC ITEM # 025

2015 UNIFORM MECHANICAL CODE 2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE
ITEM # 209 ITEM # 057
RECOMMENDATION:
1217.0 Radiant Heating and Cooling. 414.0 Radiant Heating and Cooling.
1217.2 Radiant Floor Heating. Floor finished surface 414.2 Radiant Floor Heating. Floor finished sur-
temperatures shall not exceed the following temperatures for face temperatures shall not exceed the following tem-
space heating applications: peratures for space heating applications:
(1) 85°F (29°C) in general occupied applications. (1) 85°F (29°C) in general occupied applications.
(2) 90°F (32°C) in bathrooms, foyers, distribution areas such (2) 90°F (32°C) in bathrooms, foyers, distribution
as hallways and indoor swimming pools. areas such as hallways and indoor swimming
(3) 88°F (31°C) in industrial spaces pools.
(4) 95°F (35°C) in radiant panel perimeter areas, i.e., up to (3) 88°F (31°C) in industrial spaces
2.5 feet (762 mm) from outside walls. (4) 95°F (35°C) in radiant panel perimeter areas, i.e.,
The radiant heating system temperature shall not exceed up to 2.5 feet (762 mm) from outside walls.
the maximum temperature rating of the materials used in the The radiant heating system temperature shall not
its construction ef the radiant-heating system. exceed the maximum temperature rating of the materi-

als used in its construction.

Accept recommendation as submitted. ‘ | Reject the recommendation.

Substantiation:

Section 1217.2 of the UMC is being revised to correlate with Section 414.2 of the USEHC in regards to radiant floor
heating.

TCC ITEM # 026

2015 UNIFORM MECHANICAL CODE 2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE
ITEM # 211 ITEM # 058
RECOMMENDATION:

414.0 Radiant Heating and Cooling.

1217.3 Radiant Cooling Systems. Radiant cooling 414.3 Radiant Cooling Systems. Radiant cooling sys-
systems shall be designed to minimize the potential for con- tems shall be designed to minimize the potential for conden-

densation. To prevent condensation on any cooled radiant sation. Chilled—water—piping,—valves,—and fittings—shall-be
surface, the supply water temperature for a radiant cooling msulated-and-vaper-sealed-to-preventsurfacecondensation.

system shall be not less than 3°F (2°C) above the anticipated To prevent condensation on any cooled radiant surface,

space dew point temperature, or in accordance with the the supply water temperature for a radiant cooling system

manufacturer’s recommendation. Chilled water piping, shall be not less than 3°F (2°C) above the anticipated space

valves, and fittings shall be insulated and vapor sealed to dew point temperature, or in accordance with the manufac-

prevent surface condensation. turer's recommendation._Chilled water piping, valves, and
fittings shall be insulated and vapor sealed to prevent surface
condensation.

Accept recommendation as submitted. ‘ ‘ Reject the recommendation.

Substantiation:

Section 414.3 of the USEHC is being revised to correlate with Section 1217.3 of the UMC in regards to radiant cool-
ing systems.
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TCC ITEM # 027

2015 UNIFORM MECHANICAL CODE

2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE

ITEM # 214

ITEM # 061

RECOMMENDATION:

1217.5 Poured Floor Structural Concrete Slab Sys-
tems. Where tubing is 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 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.

414.0 Radiant Heating and Cooling.

414.6 Poured Floor Structural Concrete Slab
Systems. Where tubing is 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 distri-
bution manifold. The top of the tubing shall be embed-
ded in the slab not less than 2 inches (51 mm) below the
surface ettha—rnihedcopessralal,

X | Accept recommendation as submitted.

| Reject the recommendation.

Substantiation:

Section 414.6 of the USEHC is being revised to correlate with Section 1217.5 of the UMC in regards to poured floor

structural concrete slab systems.

TCC ITEM # 028

2015 UNIFORM MECHANICAL CODE

2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE

ITEM # 224

ITEM # 062

RECOMMENDATION:

1217.5.1 Slab Penetration Tube and Joint Protection.
Where embedded in or installed under a concrete slab, tubing
shall be protected from damage at penetrations of the slab
with a protective pipe-sleeve sleeving approved by the tubing
manufacturer. The space between the tubing and sleeve shall
be sealed with an approved sealant compatible with the tub-
ing. The tubing at the location of an expansion joint in a con-
crete slab shall be encased in a protective pipe sleeve-sleeving
that covers the tubing not less than 12 inches (305 mm) on
either side of the expansion joint or the tubing shall be
installed below the slab.

414.0 Radiant Heating and Cooling.

414.6.1 Slab Penetration Tube and Joint Pro-
tection. Where embedded in or installed under a con-
crete slab, tubing shall be protected from damage at
penetrations of the slab with protective sleeving ap-
proved by the tubing manufacturer. The space between
the tubing and sleeve shall be sealed with an approved
sealant compatible with the tubing. The tubing at the
location of an expansion joint in a concrete slab shall
be encased in protective pipe sleeving that covers the
tubing not less than 12 inches (305 mm) on either side
of the expansion joint or the tubing shall be installed
below the slab.

X | Accept recommendation as submitted.

| Reject the recommendation.

Substantiation:

Section 1217.5.1 of the UMC is being revised to correlate with Section 414.6.1 of the USEHC in regards to slab

penetration tube and joint protection.
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TCC ITEM # 029

2015 UNIFORM MECHANICAL CODE 2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE
ITEM # 215 ITEM # 063
RECOMMENDATION:

414.0 Radiant Heating and Cooling.

414.6.2 Insulation. Where a poured concrete radiant

1217.5.2 Insulation. Where a poured concrete radiant floor floor system is installed in contact with the soil, insula-
system is installed in contact with the soil,~netlessthanR-S5 tion approved for such an application with a minimum
insulation insulation approved for such an application with a R-value of 5 shall be placed between the eompacted
minimum R-value of 5 shall be installed-and-shall-be placed soil and the concrete; extend to the outside edges of the
between the soil and the concrete; extend to the outside edges concrete; and be placed on all slab edges.

of the concrete; and be placed on all slab edges.

X | Accept recommendation as submitted. | ‘ Reject the recommendation.

Substantiation:

Section 1217.5.2 of the UMC is being revised to correlate with Section 414.6.2 of the USEHC. Furthermore, Sec-
tion 414.6.2 of the USEHC is being revised to correlate with Section 1217.5.2 of the UMC in regards to insulation of
a radiant heating and cooling system.
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TCC ITEM # 030

2015 UNIFORM MECHANICAL CODE

2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE

ITEM # 216

ITEM # 066

RECOMMENDATION:

1217.5.3 Joist Systems and Subfloors. Where tubing is
installed below a subfloor, the tube spacing shall be in
accordance with the system design and joist space limitations.

Where tubing is installed above or in the subfloor, the
tube spacing shall not exceed 12 inches (305 mm) center-to-
center for living areas.

Where tubing is installed in the joist cavity, the cavity
shall be insulated with not less than R-12 material below the
heated 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
top of the insulation and the underside of the floor unless a
conductive plate is installed_in accordance with manufacturer's
instructions.

Where tubing is installed_in panels above or in the sub-
floor and not embedded in concrete, the floor assembly shall
be insulated with not less than R-12 R-5 material below the
tubing when installed over habitable space.

414.0 Radiant Heating and Cooling.

414.7 Joist Systems and Subfloors. Where tub-
ing is installed below a subfloor, the tube spacing shall
be in accordance with the system design and joist space
limitations.

Where tubing is installed above or in the subfloor,
the tube spacing shall not exceed 12 inches (305 mm)
center-to-center for living areas.

Where tubing is installed in the joist cavity, the
cavity shall be insulated with not less than R-12_mate-
rial below the heated 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 top of the insulation and the underside of
the floor unless a conductive plate is installed in ac-
cordance with manufacturer's instructions.

Where tubing is installed in panels above or in the
subfloor and not embedded in concrete, the floor as-
sembly shall be insulated with not less than R-5 mate-
rial below the tubing tubing when installed over habit-
able space.

X | Accept recommendation as submitted. ‘

| Reject the recommendation.

Substantiation:

Section 1217.5.3 of the UMC is being revised to correlate with Section 414.7 of the USEHC. Furthermore, Section
414.7 of the USEHC is being revised to correlate with Section 1217.5.3 of the UMC in regards to joist systems and

subfloors of radiant heating and cooling systems.
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TCC ITEM # 031

2015 UNIFORM MECHANICAL CODE 2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE
ITEM # 216 ITEM # 067
RECOMMENDATION:

414.0 Radiant Heating and Cooling.

1217.5.4 Wall and Ceiling Panels. Where piping is 414.8 Wall and Ceiling Panels. Where piping is
installed in the stud wall cavity or the ceiling joist cavity, the installed in the wall stud cavity or the ceiling joist cavi-
cavity shall be insulated with not less than R-12 material. The ty, the cavity shall be insulated with material having an
insulation shall be installed in such a manner as to prevent R-value of not less than R-5-R-12 material. The insula-
heating or cooling loss from the space intended to be tion shall be installed in such a manner as to prevent
controlled. heating or cooling loss from the space intended to be
An air space of not less than 1 inch (25.4 mm) and not controlled.
more than 3 inches (76 mm) shall be maintained between the An air space of not less than 1 inch (25.4 mm) and not
insulation and the interior surface of the panel unless a con- more than 3 inches (76 mm) shall be maintained be-
ductive plate is installed. tween the insulation and the interior surface of the pan-

el unless a conductive plate is installed.

X | Accept recommendation as submitted. ‘ | Reject the recommendation.

Substantiation:

Section 414.8 of the USEHC is being revised to correlate with Section 1217.5.4 of the UMC in regards to wall and
ceiling panels of radiant heating and cooling systems.

TCC ITEM # 032

2015 UNIFORM MECHANICAL CODE 2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE
ITEM # 217 ITEM # 070
RECOMMENDATION:

414.0 Radiant Heating and Cooling.

1217.6.1 Electric Heating Panel Systems. Clearances 414.9-1FElectric HeatingPanel-Systems:—Clear-
for electric heating panels or between outlets, junction boxes, ances—for—ecleectric-heating pancls—or-between—outlets;

mounting luminaries, ventilating, or other openings shall j i ; i Hares; Hating;

comply with NFPA 70. otheropenings-shall-comply-with- NEPA-70-

X | Accept recommendation as submitted. ‘ | Reject the recommendation.

Substantiation:

No action is needed by the TCC for UMC Item # 217 or for USEHC Item # 070. The TCC agrees with the actions
taken by the UMC TC to “reject” Item # 217 as indicated in the UMC Technical Committee Statement below. Fur-
thermore, the TCC agrees with the USEHC TC action to “accept as submitted” USEHC ltem # 070 as indicated in
the substantiation below.

Committee Statement provided for rejecting proposal ltem # 217 by the UMC TC is as follows: “The pro-
posed language is needed for the installation of heating panels and directs the installer to the appropriate refer-
enced standard for clearances.”

The substantiation provided for proposal Item # 070 of the USEHC is as follows: “Electric Heating Panel Sys-
tems are electrical resistance heating systems constructed of grids of wires. This chapter is about hydronic sys-
tems. Electrical systems are not in the scope, so this section should be deleted.”
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TCC ITEM # 033

2015 UNIFORM MECHANICAL CODE

2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE

ITEM # 218

ITEM # 071

RECOMMENDATION:

1217.6.2 Radiant Wall and Ceiling Panels. Radiant
panels attached to wood, steel, masonry, or concrete framing
members shall be fastened by means of anchors, bolts, or ap-
proved expansien-screws of sufficient size and anchorage to
support the loads applied. Panels shall be installed with corro-
sion-resistant fasteners. Piping systems shall be designed for
thermal expansion to prevent the load being transmitted to the
panel.

414.0 Radiant Heating and Cooling.

414.9.2 Radiant Wall and Ceiling Panels. Radiant
panels attached to wood, steel, masonry, or concrete
framing members shall be fastened by means of anchors,
bolts, or approved screws of sufficient size and anchor-
age to support the loads applied. Panels shall be installed
with corrosion-resistant fasteners. Piping systems shall
be designed for thermal expansion to prevent the load
being transmitted to the panel.

X | Accept recommendation as submitted. ‘

| Reject the recommendation.

Substantiation:

Section 1217.6.2 of the UMC is being revised to correlate with Section 414.9.2 of the USEHC in regards to radiant

wall and ceiling panels.
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TCC ITEM # 034

2015 UNIFORM MECHANICAL CODE 2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE
ITEM # 221 ITEM # 074
RECOMMENDATION:

416.0 Snow and Ice Melt Systems.

1220.2 Snow and Ice Melt Controls. An automatic ther- 416.3 Snow and Ice Melt. An automatic operating
mostatically operating control device that controls the supply control device that controls the supply hydronic fluid
hydronic solution temperature to the snow and ice melt area temperature to the snow and ice melt area shall be
shall be installed in the system. Snow and ice melt systems installed in the system. A means shall be provided to pre-
shall be protected from freezing with a mixture of propylene vent low return hydronic solution temperature in
glycol or ethylene glycol, and water or other approved fluid. accordance with Section 410.5. Snow and ice melt sys-
Automotive antifreeze shall not be used. tems shall be protected from freezing with a mixture of

propylene glycol and water, or other approved fluid.

X | Accept recommendation as submitted. ‘ ‘ Reject the recommendation.

Substantiation:

No action is needed by the TCC for UMC ltem # 221 or for USEHC Item # 074. The TCC agrees with the UMC TC
action to “accept as amended” ltem # 221 as indicated in the Technical Committee statement below. Furthermore,
the TCC agrees with the USEHC TC to “accept as amended” USEHC Item # 074 as indicated in the Technical
Committee statement below.

Committee Statement provided for amending proposal Iltem # 221 by the UMC TC is as follows: “The modi-
fication combines two sections as they address the same topic.”

Committee Statement provided for amending proposal Item # 074 by the USEHC TC is as follows: “The
proposed modification clarifies the intent of an auxiliary system for snow and ice melt systems. Furthermore, the
reference to ethylene glycol is being removed as the use of ethylene glycol is highly regulated by local jurisdic-
tions for health and safety reasons.”
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TCC ITEM # 035

2015 UNIFORM MECHANICAL CODE

2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE

ITEM # 222 Public Comment 2

ITEM # 075

RECOMMENDATION:
1220.0 Auxiliary Systems.

1220.3.1 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 accord-
ance with the system design. Except for distribution mains,
tube and the individual loop lengths shall be installed with a
variance of not more than +10 percent from the design.

The maximum loop length of continuous tubing from a
supply-and-return manifold arrangement shall not exceed the
lengths specified by the manufacturer’s—installation—instrue-
tions-and-system-design-or, in the absence of manufacturer’s
specifications, the lengths specified in Table 1220.3.1. Actual
loop lengths shall be determined by spacing, flow rate, and
pressure drop in accordance with the system design.

416.0 Auxiliary Systems.

416.3.1 Tube Placement. Snow_and ice melt tubing
shall be installed in accordance with the manufacturer’s
installation instructions and with the tube layout and spac-
ing in accordance with the system design. Except for dis-
tribution mains, tube and the individual loop lengths shall
be installed with a variance of not more than 10 percent
from the design.

The maximum loop length of continuous tubing from
a supply-and-return manifold arrangement shall not ex-
ceed the lengths specified by the manufacturer or, in the
absence of manufacturer’s specifications, the lengths spec-
ified in Table 416.3.1. Actual loop lengths shall be deter-
mined by spacing, flow rate, and pressure drop in accord-
ance with the system design.

X | Accept recommendation as submitted.

‘ | Reject the recommendation.

Substantiation:

Section 1220.3.1 of the UMC is being revised to correlate with Section 416.3.1 of the USEHC in regards to tube

placement of auxiliary systems.
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TCC ITEM # 036

2015 UNIFORM MECHANICAL CODE 2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE
ITEM # 224 ITEM # 078

RECOMMENDATION:

1220.0 Auxiliary Systems. 416.0 Auxiliary Systems.

1220.2.3 Slab Penetration Tube and Joint Protection. 416.3.3 Slab Penetration Tube and Joint Protec-
Where embedded in or installed under a concrete slab, tubing tion. Where embedded in or installed under a concrete
shall be protected from damage at penetrations of the slab with slab, tubing shall be protected from damage at penetra-
a-protective pipe-sleeve sleeving approved by the tubing manu- tions of the slab with protective sleeving approved by the
facturer. The space between the tubing and sleeve shall be tubing manufacturer. The space between the tubing and
sealed_with an approved sealant compatible with the tubing. sleeve shall be sealed with an approved sealant compati-
The tubing at the location of an expansion joint in a concrete ble with the tubing. The tubing at the location of an ex-
slab shall be encased in a protective pipe sleeve that covers the pansion joint in a concrete slab shall be encased in a pro-
tubing not less than 12 inches (305 mm) on either side of the tective pipe sleeve that covers the tubing not less than 12
joint or the tubing shall be installed below the slab. inches (305 mm) on either side of the joint or the tubing

shall be installed below the slab.

X | Accept recommendation as submitted. ‘ ‘ Reject the recommendation.

Substantiation:

Section 1220.2.3 of the UMC is being revised to correlate with Section 416.3.3 of the USEHC in regards to slab
penetration tube and joint protection in auxiliary systems.

TCC ITEM # 037

2015 UNIFORM MECHANICAL CODE 2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE

ITEM # 225 ITEM # 081

RECOMMENDATION:

1220.0 Auxiliary Systems. 416.0 Auxiliary Systems.

1220.3.6 Testing and Flushing. Testing and flushing of 416.3.6 Testing and Flushing. Testing of snow and

auxiliary systems shall be in accordance with Section 1205.0. ice melt systems shall be in accordance with Section
405.2 and flushing shall be in accordance with Section
405.3.

X | Accept recommendation as submitted. ‘ ‘ Reject the recommendation.

Substantiation:

No action is needed by the TCC for UMC Item # 225 or for USEHC Item # 081. The TCC agrees with the actions
taken by the UMC TC to “accept as submitted” UMC Item # 225 as indicated in the substantiation below. Further-
more, the TCC agrees with the actions taken by the USEHC TC to “accept as submitted” USEHC Item # 081 as
indicated in the substantiation below.

The substantiation provided for Item # 225 of the UMC is as follows: “Section 1220.3.6 should be revised to
expand to provisions to include flushing. Furthermore, the reference section should be revised to Section 1205.0
to include testing and flushing.”

The substantiation provided for proposal Iltem # 078 of the USEHC is as follows: “Propose to add flushing to
this section as a reminder that flushing should be part of the process for every hydronic system.”
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TCC ITEM # 038

2015 UNIFORM MECHANICAL CODE

2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE

ITEM # 226

ITEM # 082

RECOMMENDATION:
1220.0 Auxiliary Systems.

1220.4 Hydronic Makeup Air Units. Hydronic makeup air
units that are affected by freezing shall be protected against
freezing by a hydronic solution or a method approved by the
Authority Having Jurisdiction.

416.0 Auxiliary Systems.

16-4—Hydronic —Makeup—Air —Units—Hydronic
makeup-airunits-that-are-afiected by freezing-shall be
metleezea agam;lﬁee]zmg bf y hffm.meJse.lu;*.e“. e*. &

Accept recommendation as submitted. ‘

‘ Reject the recommendation.

Substantiation:

No action is needed by the TCC for UMC ltem # 226 or for USEHC ltem # 082. The TCC agrees with the actions
taken by the UMC TC to “accept as amended” UMC Item # 225 as indicated by the UMC Committee statement be-
low. Furthermore, the TCC agrees with the actions taken by the USEHC TC to “accept as amended” Item # 082 as
indicated in the USEHC Committee statement below.

Committee Statement provided for amending proposal Item # 226 by the UMC TC is as follows: “The modifi-
cation retains the language in Section 1220.4 for freeze protection and guidance to the installer and deletes lan-
guage requiring approval by the AHJ.”

Committee Statement provided for amending proposal Item # 082 by the USEHC TC is as follows: “Section

416.4 is being deleted as it is not appropriate under Auxiliary Systems.”

TCC ITEM # 039

2015 UNIFORM MECHANICAL CODE

2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE

ITEM # 228

ITEM # 086

RECOMMENDATION:

1221.2 Embedded Piping Materials and Joints. Piping
embedded in concrete shall be steel pipe, Type L copper tubing
or plastic pipe or tubing rated at not less than 100 psi at 180°F
(689 kPa at 82°C). Joints of pipe or tubing that are embedded
in a portion of the building, such as concrete or plaster shall be
installed in accordance with the requirements of Section
1221.2.1 through Section 1221.2.3.

417.0 Piping Installation.

417.2 Embedded Piping Materials and Joints.
Piping ferhydrenie—systems—whiehis embedded in con-
crete shall be steel pipe, Type L copper tubing or plastic
pipe or tubing rated at not less than 100 psi at 180°F (689
kPa at 82°C). Joints of pipe or tubing that are embedded
in a portion of the building, such as concrete or plaster,
shall be installed in accordance with Section 417.2.1
through Section 417.2.3.

Accept recommendation as submitted. ‘

‘ Reject the recommendation.

Substantiation:

Section 417.2 of the USEHC is being revised to correlate with Section 1221.2 of the UMC in regards to embedded

piping materials and joints.
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TCC ITEM # 040

2015 UNIFORM MECHANICAL CODE 2015 UNIFORM SOLAR ENERGY & HYDRONICS CODE
ITEM # 229 Public Comment 2 ITEM # 088
RECOMMENDATION:

417.0 Piping Installation.

417.2.3 Plastics. Plastic pipe and tubing shall be installed

1221.2.3 Plastics. Plastic pipe and tubing shall be in- in continuous lengths or shall be joined by heat fusion
stalled in continuous lengths or shall be joined by heat fusion methods, solvent cement joints, or other approved fittings
method. in accordance with Table 408.1 and the manufacturer's in-

stallation instructions.

X | Accept recommendation as submitted. ‘ | Reject the recommendation.

Substantiation:

No action is needed by the TCC for UMC Item # 229 or for USEHC ltem # 088. The TCC agrees with the actions
taken by the UMC TC to “reject the public comment,” UMC Item # 229, comment 2 as indicated by the UMC Tech-
nical Committee statement below. Furthermore, the TCC agrees with the actions of the USEHC TC to “accept as
submitted” USEHC Item # 088 as indicated in the substantiation below.

Committee Statement provided for rejecting Iltem # 229 public comment 2 by the UMC TC is as follows:
“The proposed language is vague. This section may imply that solvent cement joints are allowed to be embed-
ded. More study is needed to merit such change. No technical justification was given in the substantiation to war-
rant such change.”

The substantiation provided for proposal Iltem # 088 of the USEHC is as follows: “Heat fusion is applicable
only to certain materials such as PP or PE. For common hydronic materials such as CPVC, PEX and PE-RT, the
ability to use embedded fittings when necessary is important, as fittings might be required to repair pipe that was
damaged during construction. Many fittings for plastic tubing have been approved for use in other codes for
years, and have been successfully installed in embedded applications for decades. Manufacturers of CPVC, PEX
and PE-RT tubing and fittings systems want the ability to recommend use of their fittings in limited embedded
applications when necessary. Examples of such fittings are those covered by existing ASTM standards D2846,
F877, F1807, F1960, F2080, F2159, F2434, and F2735. In fact, each of these fitting systems are already included
in Table 408.1. When manufacturers approve the use of such fittings for embedded applications, this code should
not prohibit that use. The added reference to Table 408.1 ensures that only approved fittings for each type of pipe
or tubing are eligible for this type of installation. Please see PPI Position Paper on Installation of PEX Fittings With-
in and Under Concrete Slabs at this link: http://www.plasticpipe.org/pdf/postion-paper-pex-fitting-locations.pdf”
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MEMORANDUM

TO: Technical Correlating Committee

FROM: Enrique Gonzalez, Staff Liaison

DATE: August 10, 2017

SUBJECT: Final Ballot Results for the TCC Report (All 4 Codes)

Dear Technical Correlating Committee Members:

Attached are the final ballot results for the committee recommendations as a result of the actions taken
during your recent meeting.

12 Members Eligible to Vote
1 Ballot was not received by the final closing date of August 9, 2017.
0 Abstaining

(See voting results below for details)

There are two criteria necessary to pass the letter ballot for each item as follows:

1. The number of affirmative votes needed for each item to pass is 3/4 affirmative.

2. Inall cases, an affirmative vote of at least a simple majority of the total members eligible to vote
is required.

All of the committee actions for the Technical Correlating Committee Report achieved the necessary 3/4
affirmative votes of returned ballots.

Please contact me with any questions or comments you may have at (909) 230-5535 or by email at
enrique.gonzalez@iapmo.org.

Thank you,
Enrique Gonzalez
Staff Liaison
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Ballot Name: TCC (all 4 codes) Item # 001 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote
Ballot Name: TCC (all 4 codes) Item # 002 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote




Ballot Name: TCC (all 4 codes) Item # 003 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote
Ballot Name: TCC (all 4 codes) Item # 004 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote




Ballot Name: TCC (all 4 codes) Item # 005 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote
Ballot Name: TCC (all 4 codes) Item # 006 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote




Ballot Name: TCC (all 4 codes) Item # 007 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 9 81.8%

Negative w/comment 2 18.2%

Abstain w/comment 0

Voter Name Vote Voter Name Vote

Murray, Ed Affirmative Levanger, Dave Affirmative

Trafton, April Affirmative Hyde, Michael Affirmative
Kreitenberg, Harvey Affirmative Hamil, Beth Affirmative

Rodio, Arnold Affirmative Mann, David Negative w/comment
Cudahy, Michael Affirmative Dias, David Negative w/comment
MacNevin, P.Eng, Lance  Affirmative Osinski, Alison Did not Vote

Ballot Name: TCC (all 4 codes) Item # 008 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 9 81.8%

Negative w/comment 2 18.2%

Abstain w/comment 0

Voter Name Vote Voter Name Vote

Murray, Ed Affirmative Levanger, Dave Affirmative

Trafton, April Affirmative Hyde, Michael Affirmative
Kreitenberg, Harvey Affirmative Hamil, Beth Affirmative

Rodio, Arnold Affirmative Mann, David Negative w/comment
Cudahy, Michael Affirmative Dias, David Negative w/comment
MacNevin, P.Eng, Lance  Affirmative Osinski, Alison Did not Vote




Ballot Name: TCC (all 4 codes) Item # 009 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote
Ballot Name: TCC (all 4 codes) Item # 010 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote




Ballot Name: TCC (all 4 codes) Item # 011 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote
Ballot Name: TCC (all 4 codes) Item # 012 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote




Ballot Name: TCC (all 4 codes) Item # 013 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote
Ballot Name: TCC (all 4 codes) Item # 014 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote




Ballot Name: TCC (all 4 codes) Item # 015 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote
Ballot Name: TCC (all 4 codes) Item # 016 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 9 81.8%

Negative w/comment 2 18.2%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Levanger, Dave Affirmative
Trafton, April Affirmative Hyde, Michael Affirmative
Kreitenberg, Harvey Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Mann, David Negative w/comment
Cudahy, Michael Affirmative Dias, David Negative w/comment
MacNevin, P.Eng, Lance  Affirmative Osinski, Alison Did not Vote




Ballot Name: TCC (all 4 codes) Item # 017 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote
Ballot Name: TCC (all 4 codes) Item # 018 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote




Ballot Name: TCC (all 4 codes) Item # 019 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote
Ballot Name: TCC (all 4 codes) Item # 020 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote




Ballot Name: TCC (all 4 codes) Item # 021 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 9 81.8%

Negative w/comment 2 18.2%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Levanger, Dave Affirmative
Trafton, April Affirmative Hyde, Michael Affirmative
Kreitenberg, Harvey Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Mann, David Negative w/comment
Cudahy, Michael Affirmative Dias, David Negative w/comment
MacNevin, P.Eng, Lance  Affirmative Osinski, Alison Did not Vote
Ballot Name: TCC (all 4 codes) Item # 022 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote




Ballot Name: TCC (all 4 codes) Item # 023 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote
Ballot Name: TCC (all 4 codes) Item # 024 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote




Ballot Name: TCC (all 4 codes) Item # 025 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote
Ballot Name: TCC (all 4 codes) Item # 026 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote




Ballot Name: TCC (all 4 codes) Item # 027 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote
Ballot Name: TCC (all 4 codes) Item # 028 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote




Ballot Name: TCC (all 4 codes) Item # 029 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote
Ballot Name: TCC (all 4 codes) Item # 030 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote




Ballot Name: TCC (all 4 codes) Item # 031 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote
Ballot Name: TCC (all 4 codes) Item # 032 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote




Ballot Name: TCC (all 4 codes) Item # 033 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote
Ballot Name: TCC (all 4 codes) Item # 034 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote




Ballot Name: TCC (all 4 codes) Item # 035 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote
Ballot Name: TCC (all 4 codes) Item # 036 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote




Ballot Name: TCC (all 4 codes) Item # 037 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote
Ballot Name: TCC (all 4 codes) Item # 038 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote




Ballot Name: TCC (all 4 codes) Item # 039 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 11 100%

Negative w/comment 0 0%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Cudahy, Michael Affirmative
Mann, David Affirmative MacNevin, P.Eng, Lance  Affirmative
Trafton, April Affirmative Levanger, Dave Affirmative
Kreitenberg, Harvey Affirmative Hyde, Michael Affirmative
Dias, David Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Osinski, Alison Did not Vote
Ballot Name: TCC (all 4 codes) Item # 040 July 2017

Total Votes: 11

Vote Summary

Option Count Percent

Affirmative 9 81.8%

Negative w/comment 2 18.2%

Abstain w/comment 0

Voter Name Vote Voter Name Vote
Murray, Ed Affirmative Levanger, Dave Affirmative
Trafton, April Affirmative Hyde, Michael Affirmative
Kreitenberg, Harvey Affirmative Hamil, Beth Affirmative
Rodio, Arnold Affirmative Mann, David Negative w/comment
Cudahy, Michael Affirmative Dias, David Negative w/comment
MacNevin, P.Eng, Lance  Affirmative Osinski, Alison Did not Vote
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Revise text

1001.1, Table 1001.1

CHAPTER 10

REFERENCED STANDARDS

1001.0 General.

1001.1 Standards. The standards listed in Table 1001.1 are referenced in various sections of
this code and shall be considered part of the requirements of this document. The standards are
listed herein by the standard number and effective date, the title, application and the section(s) of
this code that reference the standard. The application of the referenced standard(s) shall be as

SDECIerd in Sectlon 302.1.2. Mended%e—m—tkm#es&g;%ﬂng—and—msta#aﬂen@ﬂna%ena#&

- The promulqatlnq aqencv acronyms QFgamzaHen—abbFewaHens

referred to in Table 1001.1 are defined in a list found at the end of the table.

TABLE 1001.1
REFERENCED STANDARDS

REFERENCED

STANDARD NUMBER STANDARD TITLE APPLICATION SECTIONS

AHRI 870- Performance Rating of Direct Equipment 707.1

20052016* GeoExchange Heat Pumps
Shutoff Devices

ASHRAE 34-2013* | Designation and Safety Classification of | Refrigerant 705.2
Refrigerants Classifications

{RA2014)* Thermal-Performance-of Solar Collectors

(RA1987)* Thermal-Performance-of Solar-Domestic
Water-Heating Systems

ASHRAE 96-1980 Thermal-Performance-of-Unglazed-Flat- | Testing: 302.1.2.-302.2

{RA1989)* Plate-Liguid-Type-Solar Colectors Colector

é 1000 5 ‘ icai  Pior 30212 302

(R2013)* Systems

2012/CSAB125.1-

2012

201HCSAB1252-

2011

2009/CSA-B125.6-

2009-(R2014)*

ASME B1.20.1- Pipe Threads, General Purpose (Inch) Joints 409.2(3),

2013 409.3(7),

409.11(3),
409.12(2)

ASME B16.3-2011* | Malleable Iron Threaded Fittings: Fittings Table 408.1
Classes 150 and 300

ASME B16.5-2013% | Pipe Flanges and Flanged Fittings: NPS Fittings Table 408.1
1?72 through NPS 24 Metric/Inch

ASME B16.9-2012* | Factory-Made Wrought Buttwelding Fittings Table 408.1
Fittings

ASME B16.11- Forged Fittings, Socket-Welding and Fittings Table 408.1

2011=% Threaded




2009*
ASME B16.15- Cast Copper Alloy Threaded Fittings: Fittings Table 408.1
2013* Classes 125 and 250
ASME B16.18- Cast Copper Alloy Solder Joint Pressure | Fittings Table 408.1
2012* Fittings
2041* Flanges
ASME B16.22- Wrought Copper and Copper Alloy Fittings 703.6,
2013* Solder-Joint Pressure Fittings Table 408.1
ASME B16.23- Cast Copper Alloy Solder Joint Drainage | Fittings Table 408.1
2011=* Fittings: DWV
ASME B16.24- Cast Copper Alloy Pipe Flanges and Fittings Table 408.1
2011= Flanged Fittings: Classes 150, 300, 600,

900, 1500, and 2500
ASME B16.26- Cast Copper Alloy Fittings for Flared Fittings Table 408.1
2013* Copper Tubes
ASME B16.29- Wrought Copper and Wrought Copper Fittings Table 408.1
2012% Alloy Solder-Joint Drainage Fittings -

DWV
2013* Welding-End
2011* Through-NPS-60-Metric/inch
ASME B16.51- Copper and Copper Alloy Press-Connect | Fittings Table 408.1
2013* Pressure Fittings
Section1V/-2013* Boilers
ASME BPVC Rules for Construction of Pressure Miscellaneous 407.1, 601.2.1,
Section VIII- Vessels Division 1 603.6, 605.3
20432015*

A . lificati

ASME BPVC Fiber-Reinforced Plastic Pressure Pressure Vessel 603.6
Section X- Vessels Construction,
20132015* Pressure Vessels
ASME SA194- Carbon and Alloy Steel Nuts for Bolts Mounting 501.5.6
20432015* for High-Pressure or High-Temperature

Service, or Both

Protection
GCompenent

ASSE 1017-2009% Temperature Actuated Mixing Valves for | Valves 311.5,406.3.1

Hot Water Distribution Systems

Supplied
ASSE 1061- Push-Fit Fittings Fittings 409.2(1),
20112015* 409.3(5), Table

408.1

ASSE 1079-2012 Dielectric Pipe Unions Joints Fittings 409.13.1
ASTM A53/A53M- | Pipe, Steel, Black and Hot-Dipped, Zinc- | Piping—Ferrous Table 408.1
2012 Coated, Welded and Seamless
ASTM Seamless Carbon Steel Pipe for High- Piping;-Ferrous Table 408.1
Al106/A106M-2014 | Temperature Service
2015
ASTM A126-2004 Gray Iron Castings for Valves, Flanges, Piping;-Ferrous Table 408.1
(R2014) and Pipe Fittings
ASTM Copper-Brazed Steel Tubing Piping;-Ferrous Table 408.1
A254/A254M-2012
ASTM Seamless and Welded Austenitic Piping-Ferrous Table 408.1




A269/A269M-

Stainless Steel Tubing for General

201420152 Service
ASTM Seamless, Welded, and Heavily Cold Piping;-Ferrous Table 408.1
A312/A312M-2014 | Worked Austenitic Stainless Steel Pipes
2016
(R2008)e1
ASTM Piping Fittings of Wrought Carbon Steel | Fittings Table 408.1
A420/A420M-2013 | and Alloy Steel for Low-Temperature
2014 Service
E ; - - oS ing, 30212 302
Ab518/A518M-1999 | Castings
(R2012)
A‘SlM—Alsg—zgg:g Wel’d’ed‘a‘ndm Tt 3 W. =] O
i ; : : HPHRgTerouS
E YIRS ah-Sil - — ing, 30212 302
(R2013) (Note H)
ASTM B32-2008 Solder Metal {Nete-2} Joints 409.3(6)
(R2014)
ASTM B42-2010 Seamless Copper Pipe, Standard Sizes Piping;-Cepper Table 408.1
2015a Aloy
ASTM B43-2014 Seamless Red Brass Pipe, Standard Sizes | Piping-Cepper Table 408.1
2015 Aloy
ASTM B75/B75M- | Seamless Copper Tube Piping;-Cepper Table 408.1
2011
ASTM B88-2009 Seamless Copper Water Tube Piping;-Cepper Table 408.1
2014
ASTM B135-2010 Seamless Brass Tube Piping;-Cepper Table 408.1
Alloy
ASTM B251-2010 General Requirements for Wrought Piping;-Cepper Table 408.1
Seamless Copper and Copper-Alloy Aloy
Tube
ASTM B280-2043 Seamless Copper Tube for Air Piping;-Ferrous 703.6
2016 Conditioning and Refrigeration Field
Service
ASTM B302-2012 Threadless Copper Pipe, Standard Sizes Piping;-Cepper Table 408.1
Alloy
Alloy
ASTM B447-2012a | Welded Copper Tube Piping;-Cepper Table 408.1
Alloy
E 312 - ing, 30212 302
Seppl'e ,'(IleyESa d 55‘5“ gs-for-General Alleylpl g-Coppe
Aloy
(R2011) Pipe-Nipples Aloy
ASTM B813-2010 Liquid and Paste Fluxes for Soldering of | Joints 409.3(6)
Copper and Copper Alloy Tube
ASTM B828-2002 Making Capillary Joints by Soldering of | Joints 409.3(6)
(R2010) Copper and Copper Alloy Tube and
Fittings
ASTM C411-2011 Hot-Surface Performance of High- Block Board; 502.4.1,804.1.2
Temperature Thermal Insulation Cracking:
Hot-Surface
Performance;
Pipe-Thermal
Inrsulation;
Surface
Building;
Iempe#a&u;e_
Fests-tnsulation;
TFhermal




Insutating

Materials Duct
Coverings and
Linings
Using-Rubber Gaskets
E TR, — - 30212 302
”Hbl lae_ _Sas ets-for Cast-Hron-Seil-Pipe
Standard Strengthand-Perforated Metalie
E 127700 - - — - 30212 302
S 'EI? e'dl g.gup“ gs Joiningt ubless Cast
(R2016) TFester
Cup-Fester
Paosition
2005y lastic Pipe_S los AC "
(withdrawn)
ASTM D1693-2043 | Environmental Stress-Cracking of Piping;-Plastic Table 408.1
2015 Ethylene Plastics
ASTM D1785-2012 | Poly (Vinyl Chloride) (PVC) Plastic Piping;-Plastic Table 408.1
2015% Pipe, Schedules 40, 80, and 120
and-Fittings
ASTM D2241-2009 | Poly (Vinyl Chloride) (PVC) Pressure- Piping;-Plastic Table 408.1
2015* Rated Pipe (SDR Series)
ASTM D2464-2043 | Threaded Poly (Vinyl Chloride) (PVC) Fittings Table 408.1
2015* Plastic Pipe Fittings, Schedule 80 {Nete
H
ASTM D2466-2013 | Poly (Vinyl Chloride) (PVC) Plastic Pipe | Fittings Table 408.1
2015* Fittings, Schedule 40 {Nete-1)
ASTM D2467- Poly (Vinyl Chloride) (PVC) Plastic Pipe | Fittings Table 408.1
2013a 2015* Fittings, Schedule 80 {Nete-1}
ASTM D2513- Polyethylene (PE) Gas Pressure Pipe, Piping;-Plastic Table 408.1
2014% Tubing, and Fittings {Nete-1}
ASTM D2564- Solvent Cements for Poly (Vinyl Joints 409.11(2)
2012* Chloride) (PVVC) Plastic Piping Systems
ASTM D2609-2002 | Plastic Insert Fittings for Polyethylene Fittings Table 408.1
{R2008) 2015* (PE) Plastic Pipe {Note-H)
1996a-(R2009)* Cernent
ASTM D2683- Socket-Type Polyethylene Fittings for Fittings 703.5.1, Table
2010% 2014* Outside Diameter-Controlled 408.1
Polyethylene Pipe and Tubing
ASTM D2837- Obtaining Hydrostatic Design Basis for Piping;-Plastic Table 408.1
2013el Thermoplastic Pipe Materials or Pressure
Design Basis for Thermoplastic Pipe
Products
ASTM Chlorinated Poly (Vinyl Chloride) Piping;-Plastic 409.2(2), Table
D2846/D2846M- (CPVC) Plastic Hot- and Cold-Water 408.1
2009b% 2014* Distribution Systems
Fittings
ASTM D3035-2014 | Polyethylene (PE) Plastic Pipe (DR-PR) | Piping-—Plastic 703.5.1, Table
2015 Based on Controlled Outside Diameter 408.1




ASTM D3139-1998 | Joints for Plastic Pressure Pipes Using Joints 409.11(1)
(R2011)* Flexible Elastomeric Seals
ASTM D3261- Butt Heat Fusion Polyethylene (PE) Fittings 703.5.1, Table
2012°-2015% Plastic Fittings for Polyethylene (PE) 408.1
Plastic Pipe and Tubing
{R2011) Closed-Cup-Apparatus
ASTM D3350- Polyethylene Plastics Pipe and Fittings Piping;-Plastic 703.5.1, Table
2012¢ 2014 Materials 408.1
ASTM E84-2014 Surface Burning Characteristics of Miscellaneous 401.2,502.4,
2015b-* Building Materials 503.1, 606.5,
802.2, 804.1.2
Furpace-at£50°C
ASTM E2231-2024 | Specimen Preparation and Mounting of Miscellaneous 804.1.2
2015 Pipe and Duct Insulation Materials to Insulation of
Assess Surface Burning Characteristics Ducts
ASTM F437-2009 Threaded Chlorinated Poly (Vinyl Fittings Table 408.1
2015* Chloride) (CPVC) Plastic Pipe Fittings,
Schedule 80
ASTM F438-2009 Socket-Type Chlorinated Poly (Vinyl Fittings Table 408.1
2015* Chloride) (CPVC) Plastic Pipe Fittings,
Schedule 40
ASTM F439-2013%* | Chlorinated Poly (Vinyl Chloride) Fittings Table 408.1
(CPVC) Plastic Pipe Fittings, Schedule
80
ASTM Chlorinated Poly (Vinyl Chloride) Piping;-Plastic Table 408.1
F441/F441M-2013 (CPVC) Plastic Pipe, Schedules 40 and
*2015% 80
ASTM Chlorinated Poly (Vinyl Chloride) Piping, Plastic 409.2(2), Table
F442/F442M-2013%1 | (CPVC) Plastic Pipe, Schedules (SDR- 408.1
PR
* ) - . . .- . i - 12 i
ASHMF480-204 I; € l'eplastle w'eIIESam 9 | e d. iping-Plastie 302123022
ASTM F493-2010 Solvent Cements for Chlorinated Poly Joints 409.2(2)
2014* (Vinyl Chloride) (CPVC) Plastic Pipe
and Fittings
E ot — - ing, - 30212 302
201261% ’E‘e 5Ie||t |I;e Bluta'dle e.S’% ene (" \BS) ipingrPlastie
- . ~ollular C ; ;
ASTM F656-2010 Primers for Use in Solvent Cement Joints | Joints 409.2(2),
2015* of Poly (Vinyl Chloride) (PVC) Plastic 409.11(2)
Pipe and Fittings
ASTM F714-2013* | Polyethylene (PE) Plastic Pipe (DR-PR) | Piping-Plastic 703.5.1
Based on Outside Diameter
ASTM F876-2013a | Crosslinked Polyethylene (PEX) Tubing | Piping-—Plastie 409.4, 703.5.2,
2015a-* Table 408.1
ASTM F877-2011a% | Crosslinked Polyethylene (PEX) Plastic Piping;-Plastic 703.5.2, Table
Hot- and Cold-Water Distribution 408.1
Systems
- - - e, - 30212 3022
ASTMF891-2040 Slee;e_t uel_esl Q.M‘" 5|: gl lordeHPVC) ipingrPlastie
ASTM F1055-2043 | Electrofusion Type Polyethylene Fittings | Fittings 703.5.1,703.5.2,
2015% for Outside Diameter Controlled Table 408.1
Polyethylene and Crosslinked
Polyethylene (PEX) Pipe and Tubing
ASTM F1281- Crosslinked Polyethylene/ Piping;-Plastic Table 408.1
2011=% Aluminum/Crosslinked Polyethylene
(PEX-AL-PEX) Pressure Pipe
ASTM F1282- Polyethylene/ Aluminum/Polyethylene Piping;-Plastic Table 408.1
2010 (PE-AL-PE) Composite Pressure Pipe
ASTM F1807-2043a | Metal Insert Fittings Utilizing a Copper Fittings Table 408.1

2015*

Crimp Ring for SDR9 Cross-linked
Polyethylene (PEX) Tubing and SDR9
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Polyethylene of Raised Temperature
(PE-RT) Tubing

ASTM F1960-2012 | Cold Expansion Fittings with PEX Fittings 703.5.2,
2015* Reinforcing Rings for Use with Cross- 703.5.2.1(3),

linked Polyethylene (PEX) Tubing Table 408.1
ASTM F1961- Metal Mechanical Cold Flare Fittings Table 408.1
2009% Compression Fittings with Disc Spring

for Crosslinked Polyethylene (PEX)

Tubing
ASTM F1970- Special Engineered Fittings, Piping;-Plastic Table 408.1
2012e1*= Appurtenances or Valves for Use in Poly

(Vinyl Chloride) (PVC) or Chlorinated

Poly (Vinyl Chloride) (CPVC) Systems
ASTM F1974-2009 | Metal Insert Fittings for Fittings 409.5(1),
(R2015)* Polyethylene/ Aluminum/Polyethylene 409.8(1), Table

and Crosslinked 408.1

Polyethylene/ Aluminum/Crosslinked

Polyethylene Composite Pressure Pipe
ASTM F2080- Cold-Expansion Fittings with Metal Fittings 703.5.2,
2012=* Compression-Sleeves for Cross-Linked 703.5.2.1(2),

Polyethylene (PEX) Pipe Table 408.1
ASTM F2159-2011 | Plastic Insert Fittings Utilizing a Copper | Jeints Fittings Table 408.1
2014* Crimp Ring for SDR9 Cross-linked

Polyethylene (PEX) Tubing and SDR9

Polyethylene of Raised Temperature

(PE-RT) Tubing
ASTM F2262- Crosslinked Polyethylene/ Aluminum/ Piping, Plastic Table 408.1
2009* Crosslinked Polyethylene Tubing OD

Controlled SDR9
ASTM F2389-2010 | Pressure-Rated Polypropylene (PP) Piping;-Plastic 409.10(1), Table
2015 Piping Systems 408.1
ASTM F2434-2009 | Metal Insert Fittings Utilizing a Copper Pipe Fittings 409.5(1), Table
2014* Crimp Ring for SDR9 Cross-linked 408.1

Polyethylene (PEX) Tubing and SDR9

Cross-linked

Polyethylene/ Aluminum/Cross-linked

Polyethylene (PEX-AL-PEX) Tubing
ASTM F2620- Standard Practice for Heat Fusion Joints 409.7(1),
2013* Joining of Polyethylene Pipe and Fittings 409.7(3),

703.5.1.1(1),
703.5.1.1(2)

ASTM F2623-2008 | Polyethylene of Raised Temperature Piping;-Plastic Table 408.1
2014* (PE-RT) SDR9 Tubing
ASTM F2735-2009 | Plastic Insert Fittings for SDR9 Cross- Fittings Table 408.1
(R2016)* linked Polyethylene (PEX) and

Polyethylene of Raised Temperature

(PE-RT) Tubing
ASTM F2769-2018 | Polyethylene of Raised Temperature Piping and Table 408.1
2014* (PE-RT) Plastic Hot and Cold-Water Fittings,Plastic

Tubing and Distribution Systems
AWS A5.8M/A5.8- | Filler Metals for Brazing and Braze Joints 409.3(1), 703.6,
2011* Welding 703.7
AWWA C110- Ductile-Iron and Gray-Iron Fittings Fittings Table 408.1
2012*
AWWA C111- Rubber-Gasket Joints for Ductile-Iron Joints 409.6(1),
2012% Pressure Pipe and Fittings (same as 409.6(2)

ANSI A21.11)
AWWA C115- Flanged Ductile-Iron Pipe with Ductile- Piping Table 408.1
2011=* Iron or Gray-Iron Threaded Flanges
AWWA C151- Ductile-Iron Pipe, Centrifugally Cast Piping;-Ferrous Table 408.1
2009%
AWWA C153- Ductile-Iron Compact Fittings Fittings Table 408.1
2011*

6




Enamel-and Tape-Hot-Applied
12 - - cell 30212 302
. Fusion-Bo ldeel Epoxy ESeatll gtorthe
ioli
A-\AAA/-A—%- j j M’FSG@‘I’I’&H@QHS‘ 39%;39%2. =] O
2010 Ext u'desl FQEIWIIEII ;eat_| gls_ forthe
2009* Supply-Service
2041 mm-through-1,500-mm)
Reguirements
2006 ~SelarCollectors—Part2: Test Methods
2006 ~Factory-Made Systems—-Part-1:
General-Reguirements
2006 -Factory Made Systems—~Part 2: Test
Methods
2000
CSA B137.1-2013 Polyethylene (PE) Pipe, Tubing, and Piping;-Plastic 703.5.1, Table
Fittings for Cold-Water Pressure 408.1
Services
CSA B137.5-2013 Crosslinked Polyethylene (PEX) Tubing | Piping-Plastic 703.5.2, Table
Systems for Pressure Applications 408.1
CSA B137.9-2013 Polyethylene/ Aluminum/Polyethylene Piping;-Plastic Table 408.1
(PE-AL-PE) Composite Pressure-Pipe
Systems
CSA B137.10-2013 | Crosslinked Polyethylene/ Piping;-Plastic Table 408.1
Aluminum/Crosslinked Polyethylene
(PEX-AL-PEX) Composite Pressure-
Pipe Systems
CSA B137.11-2013 | Polypropylene (PP-R) Pipe and Fittings Piping;-Plastic 409.10(1)
for Pressure Applications
CSA 721.10.1- Gas Water Heaters—, Volume I, Storage Fuel Gas, Table 403.2
20132014* Water Heaters with Input Ratings of Appliances
75,000 Btu Per Hour or Less (same as
CSA4.1)
CSA Z21.10.3- Gas-Fired Water Heaters—, Volume IllI, Fuel Gas, Table 403.2
20132015* Storage Water Heaters with Input Appliances
Ratings Above 75,000 Btu Per Hour,
Circulating and Instantaneous (same as
CSA 4.3)
{R2008)* Systems-(same-as-CSA-4.4b)
{R2011)* CSA-6-103)
and-Spas—and
Hot Tubs
i
4 .
ohyet _5I'e &-Pipe-for-Water Service-and




2012361
2007el Breakers
2012361
Systems Photoveltaie
Alone-Phetoveltaic(P\)-Systems Evaluation
Photovoltaic-Systems Photovoltaic
Photovoltaic{PV)-Systems Photovoltaic
. - uation.
: stovolaie-{PV)-Hybrie-Power teai
lication. and ati
alves
2012*
NFPA 70-2014* National Electrical Code Electricak 315.1,414.9.1,
Miscellaneous 802.2.1,901.1,
901.3, 907.1,
907.6, 908.1,
908.3, 910.5,
910.6, 910.7,
910.8,911.3.1.1,
911.3.7(11),
911.3.7(12),

911.3.8(1), 911.4,
911.4.2,911.6.1,
911.6.1.3,
911.6.2.1,
911.6.2.6,
911.6.3,
911.6.3.3,
911.6.4,9135.1,
913.5.2,

913.5.4.2(2),
913.5.4.2(3)(h),
914.1,
914.10.3(2),
914.11, 915.1,
915.2,B104.1,C
101.9(7)

NFPA 262- Flame Travel and Smoke of Wires and Certification 802.2.1

20412015* Cables for Use in Air-Handling Spaces

Insulation
NGWA-01-2014* Water Well Construction Standard Geothermal 702.1.1,702.1.2
VSF-14-2013 Ialstlel P g_Sylste Components-and iping;-Plastic 302:1:2,3022
NSF 60-20432015%* | Drinking Water Treatment Chemicals- Backfill 703.4.1

Health Effects
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NSF 61-20432015* | Drinking Water System Components - Water-Supply 501.5.4
Health Effects
Miscellaneous
SMACNA-2006= HVAC Duct Construction Standards Ducts, Metal and | 802.1, 802.4,
Metal and Flexible, 3rd edition Flexible 802.5, 803.3,
803.4, 803.5,
803.6, 803.8,
804.1
SRCC 100-2013 Solar Thermal Collectors Collectors 502.6
wi i
September21,2012)
UL 181-2013= Factory-Made Air Ducts and Air Air Connectors, 802.1, 802.3,
Connectors Air Ducts 803.4, 803.5,
803.8, 804.1.1
UL 181A-2013* Closure Systems for Use with Rigid Air | Air Ducts 803.6
Ducts
UL 181B-2013% Closure Systems for Use with Flexible Air Connectors, 803.6
Air Ducts and Air Connectors Air Ducts
UL 268A-2008% Smoke Detectors for Duct Application Smoke Detectors | 808.1
(with revisions through September-25;
2009 October 2, 2014)
UL 555-2006* Fire Dampers (with revisions through Dampers 805.2
Nevember5-2013 May 21, 2014)
UL 555C-2006 Ceiling Dampers {with-revisions-through | Dampers 805.3
2014* May-4-2016)
UL 555S-1999 Smoke Dampers {with-revisions-through | Dampers 805.1
2014* October9,2013)
UL 723-2008= Test for Surface Burning Characteristics Miscellaneous 401.2,502.4,
of Building Materials (with revisions 503.1, 606.5,
through August 12, 2013) 802.2, 804.1.2
UL 834-2004* Heating, Water Supply, and Power Appliances Table 403.2
Boilers - Electric (with revisions through
December 9, 2013)
August15,2013)
o 3 2013)
UL 1279-2010 Outline of Investigation for Solar Electrical 502.6
Collectors
Storage-Fank-\Water Heaters{with
e | 2011
UL 1703-2002% Flat-Plate Photovoltaic Modules and Electrical 902.5
Panels (with revisions through Octeber
25,2013 October 12, 2015)
UL 1741-2010 Inverters, Converters, Controllers and Electrical 914.10
Interconnection System Equipment for
Use With Distributed Energy Resources
(with revisions through March 23, 2016)
UL 1820-2004* Fire Test of Pneumatic Tubing for Flame | Surface Burning | 802.2.3
and Smoke Characteristics (with Test, Pneumatic
revisions through May 10, 2013) Tubing
UL 1887-2004% Fire Test of Plastic Sprinkler Pipe for Surface Burning | 802.2.2

Visible Flame and Smoke Characteristics
(with revisions through May, 3, 2013)

Test, Fire
Sprinkler Pipe

UL 2043-2013%

Fire Test for Heat and Visible Smoke
Release for Discrete Products and their

Surface Burning
Test, Discrete

802.2.4,802.2.5
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Accessories Installed in Air-Handling Products
Spaces
UL 2523-2009% Solid Fuel-Fired Hydronic Heating Fuel Gas Table 403.2

Appliances, Water Heaters, and Boilers Appliances
(with revisions through February 8,
2013)

| chaired the Standard Task Group for the 2018 UPC/UMC. The Task Group developed
concepts for referencing standards in the UPC/UMC codes. The Standards Task Group
was charged with the review of standards and to make recommendations to the
appropriate Technical Committee. The task group started with the review of standards
referenced in the narrative of the code by using the criteria as follows: - Does the
standard meet the definition as stated in the Regulations Governing Committee Projects?
Standard -a document, the main text of which contains only mandatory provisions using
the word "shall" to indicate requirements and which is in a form generally suitable for
mandatory reference by another standard or code or for adoption into law. Nonmandatory
provisions shall be located in an appendix, footnote, or fine-print note and are not to be
considered a part of the requirements of a standard. - Are the requirements written in
mandatory language? - Does the standard include a clear scope of application? - Is the

Problem measure of performance for which the test is conducted is clearly defined in either the

Statement: test standard or in the code text? - Is the standard under the scoping provisions of the
applicable code? The recommendation of the task group is stated in ltem # 001 that list
standards referenced in various sections of the code. Compliance with the referenced
standard is necessary for compliance with this code. If a standard is intended to be a
requirement for judging code compliance, the code must state its intent for use.
Referenced standards in Item # 001 are referenced in the narrative of the code and are
considered part of the requirements of this code to the prescribed extent of each such
reference. Standards that are not referenced in the narrative of the code were reviewed
by the same criteria outlined in Attachment 21. The recommendation of the task group is
stated in Item # 002 that list standards, publications, practices and guides. Standards that
are outside of the scope of the mechanical code and are not relevant have been
removed. The asterisk and accompanying footnotes are being removed since they are no
longer necessary as they were only there for informational purposes.

COMMITTEE ACTION: Accept as Submitted
TOTAL ELIGIBLE TO VOTE: 16

VOTING RESULTS: AFFIRMATIVE: 15, NOT RETURNED: Morelli
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PUBLIC COMMENT 1:

Name:
Organization:

Representing:

Recommendation:

Code:
Section Number:

Comment on
Proposal Item
Number:

Proposed Text:

Problem Statement:

Referenced
Standards:

Copyright
Assignment:

Patent Policy:

Note: ASHRAE 34

Steve Ferguson

American Society of Heating, Refrigerating, and Air Conditioning Engineers (ASHRAE)
ASHRAE

Accept as Modified

2018 USEHC
Table 1001.1
001
TABLE 1001.1
REFERENCED STANDARDS
REFERENCED
STANDARD NUMBER STANDARD TITLE APPLICATION SECTION
ASHRAE 34-2013 2016 | Designation and Safety Refrigerant 705.2
Classification of Refrigerants Classifications

(portions of table not shown remain unchanged)

The above revisions reflect the latest updates to the ASHRAE standards that are referenced in
Table 1001.1.

ASHRAE 34-2016 (was provided)

This proposal is original material 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.

I hereby irrevocably grant and assign to 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 proposal in this or another similar or analogous form is used.

| hereby warrant that | am the author of this proposal and that | have full power and
authority to enter into this copyright assignment.

IAPMO'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 1APMOQO's adherence to the ANSI patent policy before the proposal that includes an
essential patent claim is introduced into the code development process.

meets the requirements for a mandatory referenced standard in accordance with Section

15.0 of IAPMO’s Regulations Governing Consensus Development of the 2018 Uniform Solar Energy &
Hydronics and Swimming Pool, Spa & Hot Tub Codes.

PUBLIC COMMENT 2:

Name:
Organization:
Representing:
Recommendation:
Code:

Section Number:

Comment on
Proposal Item
Number:

Carlton Ramcharran

American Society of Mechanical Engineering (ASME)
American Society of Mechanical Engineering (ASME)
Accept as Modified

2018 USEHC

Table 1001.1

001
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http://www.ansi.org/essentialrequirements

Proposed Text:

Problem
Statement:

Referenced
Standards:

Copyright
Assignment:

Patent Policy:

TABLE 1001.1
REFERENCED STANDARDS

STANDARD NUMBER STANDARD TITLE APPLICATION REgE'E(:RT'EI“(‘)%ED
ASME B16.3-2041 2016 | Malleable Iron Threaded Fittings Table 408.1
Fittings: Classes 150 and 300
ASME B16.11-201% Forged Fittings, Socket- Fittings Table 408.1
2016 Welding and Threaded
ASME B16.23-201% Cast Copper Alloy Solder Joint | Fittings Table 408.1
2016 Drainage Fittings: DWV
ASME B16.24-201% Cast Copper Alloy Pipe Fittings Table 408.1
2016 Flanges, and Flanged Fittings,
and Valves: Classes 150, 300,
600, 900, 1500, and 2500

(portions of table not shown remain unchanged)

The above revisions reflect the latest updates to the ASME standards that are referenced in Table
1001.1.

ASME B16.3-2016, ASME B16.11-2016, ASME B16.23-2016, and ASME B16.24-2016 (were
provided)

This proposal is original material 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.

I hereby irrevocably grant and assign to 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 proposal in this or another similar or analogous form is used.

I hereby warrant that | am the author of this proposal and that I have full power and
authority to enter into this copyright assignment.

IAPMO'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 IAPMOQ's adherence to the ANSI patent policy before the proposal that includes an
essential patent claim is introduced into the code development process.

Note: The ASME standards meet the requirements for mandatory reference standards in accordance with
Section 15.0 of IAPMO’s Regulations Governing Consensus Development of the 2018 Uniform Solar Energy

& Hydronics and Swimming Pool, Spa & Hot Tub Codes.

PUBLIC COMMENT 3:

Name: Steve Mawn

Organization: American Society of Testing and Materials (ASTM)
Representing: American Society of Testing and Materials (ASTM)

Recommendation: | Accept as Modified

Code: 2018 USEHC
Section Number: | Table 1001.1
Comment on
Proposal Item 001
Number:
TABLE 1001.1
REFERENCED STANDARDS
: SLG’,:'A%AE';D STANDARD TITLE APPLICATION RESFEE(?TEI'\C‘)%ED

Plipossel T ASTM Seamless, Welded, and Heavily Cold Piping Table 408.1

A312/A312M- Worked Austenitic Stainless Steel Pipes

2016 2017

12



http://www.ansi.org/essentialrequirements

Problem
Statement:

Referenced
Standards:

Copyright
Assignment:

Patent Policy:

ASTM Piping Fittings of Wrought Carbon Steel Fittings Table 408.1
A420/A420M- and Alloy Steel for Low-Temperature
2014 2016 Service
ASTM B88-2014 | Seamless Copper Water Tube Piping Table 408.1
2016
ASTM B828- Making Capillary Joints by Soldering of Joints 409.3(6)
Copper and Copper Alloy Tube and
2016 Fittings
ASTM D2513- Polyethylene (PE) Gas Pressure Pipe, Piping Table 408.1
2014 2016a Tubing, and Fittings
ASTM D3261- Butt Heat Fusion Polyethylene (PE) Fittings 703.5.1, Table
2015 2016 Plastic Fittings for Polyethylene (PE) 408.1
Plastic Pipe and Tubing
ASTM E84- Surface Burning Characteristics of Miscellaneous 401.2, 502.4,
2015b 2016 Building Materials 503.1, 606.5,
802.2,804.1.2
ASTM F1055- Electrofusion Type Polyethylene Fittings | Fittings 703.5.1, 703.5.2,
2015 2016a for Outside Diameter Controlled Table 408.1
Polyethylene and Crosslinked
Polyethylene (PEX) Pipe and Tubing
ASTM F1282- Polyethylene/ Aluminum/Polyethylene Piping Table 408.1
2010 2017 (PE-AL-PE) Composite Pressure Pipe
ASTM F1807- Metal Insert Fittings Utilizing a Copper Fittings Table 408.1
2015 2017 Crimp Ring for SDR9 Cross-linked
Polyethylene (PEX) Tubing and SDR9
Polyethylene of Raised Temperature (PE-
RT) Tubing
ASTM F2080- Cold-Expansion Fittings with Metal Fittings 703.5.2,
2012 2016 Compression-Sleeves for Cross-Linked 703.5.2.1(2),
Crosslinked Polyethylene (PEX) Pipe and Table 408.1
SDRO Polyethylene of Raised
Temperature (PE-RT) Pipe
ASTM F2389- Pressure-Rated Polypropylene (PP) Piping | Piping 409.10(1), Table
2015 2017a Systems 408.1
ASTM F2769- Polyethylene of Raised Temperature (PE- | Piping Fitting Table 408.1
2014 2016 RT) Plastic Hot and Cold-Water Tubing
and Distribution Systems

(portions of table not shown remain unchanged)

The above revisions reflect the latest updates to the ASTM standards that are referenced in Table

1001.1.

ASTM A312/A312M-2017, ASTM A420/A420M-2016, ASTM B88-2016, ASTM B828-2016,

ASTM D2513-2016a, ASTM D3261-2016, ASTM E84-2016, ASTM F1055-2016a, ASTM F1282-

2017, ASTM F1807-2017, ASTM F2080-2016, ASTM F2389-2017a, and ASTM F2769-2016

(were provided)

This proposal is original material 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.

I hereby irrevocably grant and assign to 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 proposal in this or another similar or analogous form is used.

I hereby warrant that | am the author of this proposal and that I have full power and
authority to enter into this copyright assignment.

IAPMO'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.

Note: The ASTM standards meet the requirements for mandatory reference standards in accordance with
Section 15.0 of IAPMO’s Regulations Governing Consensus Development of the 2018 Uniform Solar Energy
& Hydronics and Swimming Pool, Spa & Hot Tub Codes.
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PUBLIC COMMENT 4:

Name:
Organization:
Representing:
Recommendation:
Code:

Section Number:

Comment on
Proposal Item
Number:

Proposed Text:

Problem
Statement:

Referenced
Standards:

Copyright
Assignment:

Patent Policy:

Paul Olson

American Water Works Association (AWWA)
American Water Works Association (AWWA)
Accept as Modified

2018 USEHC

Table 1001.1

001

TABLE 1001.1
REFERENCED STANDARDS

STANDARD NUMBER STANDARD TITLE APPLICATION RESFEECRTEI'E)‘,:\‘ED
AWWA C111-2022 | Rubber-Gasket Joints for Ductile-lron | Joints 409.6(1), 409.6(2)
2017 Pressure Pipe and Fittings {same-as

ANSEFA211Y)
AWWA C151-2009 | Ductile-lron Pipe, Centrifugally Cast | Piping Table 408.1
2017

(portions of table not shown remain unchanged)

The above revisions reflect the latest updates to the AWWA standards that are referenced in Table
1001.1.

AWWA C111-2017 and AWWA C151-2017 (were provided)

This proposal is original material 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.

I hereby irrevocably grant and assign to 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 proposal in this or another similar or analogous form is used.

I hereby warrant that | am the author of this proposal and that I have full power and
authority to enter into this copyright assignment.

IAPMO'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 1APMOQ's adherence to the ANSI patent policy before the proposal that includes an
essential patent claim is introduced into the code development process.

Note: The AWWA standards meet the requirements for mandatory reference standards in accordance with
Section 15.0 of IAPMO’s Regulations Governing Consensus Development of the 2018 Uniform Solar Energy
& Hydronics and Swimming Pool, Spa & Hot Tub Codes.

PUBLIC COMMENT 5:

Name:
Organization:
Representing:
Recommendation:
Code:

Section Number:

Lauro Pilla - Nikki Kidd

Canadian Standards Association (CSA)
Canadian Standards Association (CSA)
Accept as Modified

2018 USEHC

Table 1001.1

14
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Comment on
Proposal Item
Number:

Proposed Text:

Problem
Statement:

Referenced
Standards:

Copyright
Assignment:

Patent Policy:

001

TABLE 1001.1
REFERENCED STANDARDS

STANDARD NUMBER STANDARD TITLE APPLICATION RESFEECRTEI';?\IED
CSA B137.1-2043 Polyethylene (PE) Pipe, Tubing, and Piping 703.5.1, Table
2017 Fittings for Cold-Water Pressure 408.1
Services
CSA B137.5-2043 Crosslinked Polyethylene (PEX) Piping 703.5.2, Table
2017 Tubing Systems for Pressure 408.1
Applications
CSA B137.9-2013 Polyethylene/Aluminum/Polyethylene | Piping Table 408.1
2017 (PE-AL-PE) Composite Pressure-Pipe
Systems
CSA B137.10-2043 | Crosslinked Polyethylene/ Piping Table 408.1
2017 Aluminum/Crosslinked Polyethylene
(PEX-AL-PEX) Composite Pressure-
Pipe Systems
CSA B137.11-2013 | Polypropylene (PP-R) Pipe and Piping 409.10(1)
2017 Fittings for Pressure Applications

(portions of table not shown remain unchanged)

The above revisions reflect the latest updates to the CSA standards that are referenced in Table
1001.1.

CSA B137.1-2017, CSA B137.5-2017, CSA B137.9-2017, CSA B137.10-2017, and CSA
B137.11-2017 (were provided)

This proposal is original material 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.

I hereby irrevocably grant and assign to 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 proposal in this or another similar or analogous form is used.

I hereby warrant that | am the author of this proposal and that I have full power and
authority to enter into this copyright assignment.

IAPMO'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 IAPMOQO's adherence to the ANSI patent policy before the proposal that includes an
essential patent claim is introduced into the code development process.

Note: The CSA standards meet the requirements for mandatory reference standards in accordance with
Section 15.0 of IAPMO’s Regulations Governing Consensus Development of the 2018 Uniform Solar Energy
& Hydronics and Swimming Pool, Spa & Hot Tub Codes.

PUBLIC COMMENT 6:

Name:
Organization:

Representing:

Recommendation:

Code:
Section Number:

Comment on
Proposal Item

Jeremy Brown

NSF International (NSF)
NSF International (NSF)
Accept as Modified
2018 USEHC

Table 1001.1

001
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Number:

Proposed Text:

Problem
Statement:

Referenced
Standards:

Copyright
Assignment:

Patent Policy:

TABLE 1001.1
REFERENCED STANDARDS

STANDARD NUMBER STANDARD TITLE APPLICATION RESFEECRTEI'E)%ED
NSF 60-2015 2016 | Drinking Water Treatment Backfill 703.4.1
Chemicals-Health Effects
NSF 61-2015 2016 | Drinking Water System Components | Miscellaneous 501.5.4
- Health Effects

(portions of table not shown remain unchanged)

The above revisions reflect the latest updates to the NSF standards that are referenced in Table
1001.1.

NSF 60-2016, and NSF 61-2016 (were provided)

This proposal is original material 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.

I hereby irrevocably grant and assign to 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 proposal in this or another similar or analogous form is used.

I hereby warrant that | am the author of this proposal and that I have full power and
authority to enter into this copyright assignment.

IAPMO'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 IAPMOQO's adherence to the ANSI patent policy before the proposal that includes an
essential patent claim is introduced into the code development process.

Note: The NSF standards meet the requirements for mandatory reference standards in accordance with
Section 15.0 of IAPMO’s Regulations Governing Consensus Development of the 2018 Uniform Solar Energy
& Hydronics and Swimming Pool, Spa & Hot Tub Codes.

PUBLIC COMMENT 7:

Name:
Organization:

Representing:

Recommendation:

Code:
Section Number:

Comment on
Proposal Item
Number:

Proposed Text:

Shawn Martin

Solar Rating and Certification Corporation (SRCC)
Solar Rating and Certification Corporation (SRCC)
Accept as Modified

2018 USEHC

Table 1001.1

001

TABLE 1001.1
REFERENCED STANDARDS

STANDARD NUMBER STANDARD TITLE APPLICATION RESFEECRTEI'E)%ED
ICC 901/SRCC Solar Thermal Gellesters-Collector Collectors 502.6
100-20432015 Standard

(portions of table not shown remain unchanged)
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Problem The above revisions reflect the latest updates to the ICC/SRCC standard that are referenced in
Statement: Table 1001.1.
RIS ICC 901/SRCC 100-2015 (was provided)
Standards: P
This proposal is original material 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.
Coovriaht I hereby irrevocably grant and assign to IAPMO all and full rights in copyright, in this proposal. |
Assi)én?nent' understand and intend that | acquire no rights, including rights as a joint author, in any publication

of IAPMO in which this proposal in this or another similar or analogous form is used.
I hereby warrant that | am the author of this proposal and that I have full power and
authority to enter into this copyright assignment.

IAPMO'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 IAPMOQ's adherence to the ANSI patent policy before the proposal that includes an
essential patent claim is introduced into the code development process.

Patent Policy:

Note: The SRCC standard meets the requirements for a mandatory reference standard in accordance with
Section 15.0 of IAPMO’s Regulations Governing Consensus Development of the 2018 Uniform Solar Energy
& Hydronics and Swimming Pool, Spa & Hot Tub Codes.

PUBLIC COMMENT 8:

Name: John Taecker/Maggie Carroll

Organization: Underwriters Laboratories
Representing: Underwriters Laboratories

Recommendation: | Accept as Modified

Code: 2018 USEHC
Section Number: | Table 1001.1
Comment on
Proposal Item 001
Number:
TABLE 1001.1
REFERENCED STANDARDS
REFERENCED
STANDARD NUMBER STANDARD TITLE APPLICATION SECTION
UL 181-2013 Factory-Made Air Ducts and Air Air Connectors, 802.1, 802.3,
Connectors (with revisions through Air Ducts 803.4, 803.5,
April 18, 2017 803.8, 804.1.1
UL 181A-2013 Closure Systems for Use with Rigid Air Ducts 803.6
Air Ducts (with revisions through
March 22, 2017
UL 181B-2013 Closure Systems for Use with Air Connectors, 803.6
Proposed Text: Flexible Air Ducts and Air Air Ducts
Connectors (with revisions through
March 21, 2017)
UL 268A-2008 Smoke Detectors for Duct Smoke Detectors 808.1
Application (with revisions through
Oecteber22014 August 12, 2016)
UL 555-2006 Fire Dampers (with revisions through | Dampers 805.2
May-21,-2014 October 21, 2016)
UL 555C- 2014 Ceiling Dampers (with revisions Dampers 805.3
through May 1, 2017)
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UL 555S- 2014 Smoke Dampers (with revisions Dampers 805.1
through October 27, 2016)

UL 1703-2002 Flat-Plate Photovoltaic Modules and Electrical 902.5
Panels (with revisions through
Oectober12-2015 March 10, 2017)

UL 1741-2010 Inverters, Converters, Controllers and | Electrical 914.10
Interconnection System Equipment
for Use With Distributed Energy
Resources (with revisions through
Mareh-23,2016 September 7, 2016)

(portions of table not shown remain unchanged)

Problem The above revisions reflect the latest updates to the UL standards that are referenced in Table
Statement: 1001.1.

Referenced UL 181-2013, UL 181A-2013, UL 181B-2013, UL 268A-2008, UL 555-2006, UL 555C-2014, UL
Standards: 555S-2014, UL 1703-2002, and UL 1741-2010 (were provided)

This proposal is original material 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.

I hereby irrevocably grant and assign to 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 proposal in this or another similar or analogous form is used.

I hereby warrant that | am the author of this proposal and that I have full power and
authority to enter into this copyright assignment.

Copyright
Assignment:

IAPMO'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 IAPMOQ's adherence to the ANSI patent policy before the proposal that includes an
essential patent claim is introduced into the code development process.

Patent Policy:

Note: The UL standards meet the requirements for mandatory reference standards in accordance with
Section 15.0 of IAPMO’s Regulations Governing Consensus Development of the 2018 Uniform Solar Energy
& Hydronics and Swimming Pool, Spa & Hot Tub Codes.

18


http://www.ansi.org/essentialrequirements

USEHC 2018 - (1001.2, Table 1001.2)

Name:
Representing:
Recommendation:

Section Number:

Proposed Text:

ltem # 002

Julius Ballanco, PE

JB Engineering and Code Consulting,
Add new text

1001.2, Table 1001.2

1001.2 Standards, Publications, Practices, and Guides. The standards,
publications, practices and guides listed in Table 1001.2 are not referenced in other sections
of this code. The application of the referenced standards, publications, practices and guides
shall be as specified in Section 302.1.2. The promulgating agency acronyms are found at the

end of the table.

TABLE 1001.2

STANDARDS, PUBLICATIONS, PRACTICES, AND GUIDES

DOCUMENT NUMBER DOCUMENT TITLE APPLICATION
ASHRAE 90.1-2013 Energy Standard for Buildings Except Low-Rise Energy
Residential Buildings
ASHRAE 93-2010 Methods of Testing to Determine the Thermal Testing
(RA2014)* Performance of Solar Collectors
ASHRAE 95-1981 Methods of Testing to Determine the Thermal Testing
(RA1987) Performance of Solar Domestic Water Heating
Systems
ASHRAE 96-1980 Thermal Performance of Unglazed Flat-Plate Testing, Collector
(RA1989) Liquid-Type Solar Collectors
ASME A13.1-2015 Scheme for the Identification of Piping Systems Piping
ASME B16.21-2011 Nonmetallic Flat Gaskets for Pipe Flanges Joints
ASME B16.34-2013 Valves - Flanged, Threaded, and Welding End Valves
ASME B16.47-2011 Large Diameter Steel Flanges: NPS 26 Through Fittings

NPS 60 Metric/Inch

ASME BPVC Section

Rules for Construction of Heating Boilers

1V-2015

Miscellaneous

ASME BPVC Section

Welding, Brazing, and Fusing Qualifications

1X-2015

Certification

ASSE 1010-2004

Water Hammer Arresters

Water Supply
Component

ASTM A377-2003

(R2014)

Ductile-Iron Pressure Pipe

Piping, Ferrous

ASTM A733-2015

Welded and Seamless Carbon Steel and
Austenitic Stainless Steel Pipe Nipples

Piping, Ferrous

ASTM D56-2005 Flash Point by the Tag Closed Cup Tester Testing
(R2010)
ASTM D93-2015a Flash Point by Pensky-Martens Closed Cup Tester | Testing
ASTM D635-2014 Rate of Burning and/or Extent and Time of Testing
Burning of Plastics in a Horizontal Position
ASTM D2235-2004 Solvent Cement for Acrylonitrile-Butadiene- Joints
(R2011) Styrene (ABS) Plastic Pipe and Fittings
ASTM D2672-2014 Joints for IPS PVC Pipe Using Solvent Cement Joints
ASTM D2855-2015 Two-Step (Primer and Solvent Cement) Method Joints
of Joining Poly (Vinyl Chloride) (PVC) or
Chlorinated Poly (Vinyl Chloride) (CPVC) Pipe
and Piping Components with Tapered Sockets
ASTM D3278-1996 Flash Point of Liquids by Small Scale Closed-Cup | Testing
(R2011) Apparatus
ASTM E136-2016 Behavior of Materials in a Vertical Tube Furnace Furnace

at 750°C
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ASTM F480-2014 Thermoplastic Well Casing Pipe and Couplings Piping, Plastic
Made in Stand-ard Dimension Ratios (SDR), SCH
40 and SCH 80

ASTM F891-2010 Coextruded Poly(Vinyl Chloride) (PVC) Plastic Piping, Plastic

Pipe with a Cellular Core

AWS B2.2/B2.2M-
2010

Brazing Procedure and Performance Qualification

Certification

AWWA C507-2015 Ball Valves, 6 in. through 60 in. (150 mm through | Valves
1,500 mm)

BS EN 12975-1-2006 Thermal Solar Systems and Components - Solar Collector

(R2010) Collectors - Part 1: General Requirements

BS EN 12975-2-2006 Thermal Solar Systems and Components - Solar Collector

Collectors - Part 2: Test Methods

BS EN 12976-1-2006

Thermal Solar Systems and Components - Factory

Solar System

Made Systems - Part 1: General Requirements

BS EN 12976-2-2006

Thermal Solar Systems and Components - Factory

Solar System

Made Systems - Part 2: Test Methods

BS EN ISO 9488-2000

Solar Energy - Vocabulary

Miscellaneous

CSA 721.22-2015

Relief Valves for Hot Water Supply Systems

Valves

(same as CSA 4.4)
CSA 721.24-2015 Connectors for Gas Appliances (same as CSA Fuel Gas
6.10)
IAPMO PS-117- Press and Nail Connections Fittings
2012ael

IEEE 937-2007

Installation and Maintenance of Lead-Acid
Batteries for Photovoltaic (PV) Systems

Installation and
Maintenance
Photovoltaic

IEEE 1013-2007

Sizing Lead-Acid Batteries for Stand-Alone
Photovoltaic (PV) Systems

Photovoltaic
Sizing

IEEE 1361-2014

Lead-Acid Batteries Used in Stand-Alone
Photovoltaic (PV) Systems

Testing, Evaluation

IEEE 1526-2003

Testing the Performance of Stand-Alone
Photovoltaic Systems

Testing
Photovoltaic

IEEE 1547-2003

Interconnecting Distributed Resources with
Electric Power Systems

Connections
Photovoltaic

IEEE 1562-2007

Array and Battery Sizing in Stand-Alone
Photovoltaic (PV) Systems

Array, Battery
Photovoltaic

IEEE 1661-2007 Lead-Acid Batteries Used in Photovoltaic (PV) Testing and
Hybrid Power Systems Evaluation
Photovoltaic
MSS SP-58-2009 Pipe Hangers and Supports - Materials, Design, Fuel Gas
Manufacture, Selection, Application, and
Installation
MSS SP-80-2013 Bronze Gate, Globe, Angle, and Check Valves Valves
NFPA 54/7223.1-2015 | National Fuel Gas Code Fuel Gas

NFPA 274-2013

Test Method to Evaluate Fire Performance
Characteristics of Pipe Insulation

Pipe Insulation

NSF 14-2015

Plastic Piping System Components and Related

Piping, Plastic

Materials

SRCC 300-2013

Solar Water Heating Systems

Solar System

UL 174-2004 Household Electric Storage Tank Water Heaters Appliances
(with revisions through April 10, 2015)

UL 778-2010 Motor-Operated Water Pumps (with revisions Pumps
September 2, 2015)

UL 873-2007 Temperature-Indicating and -Regulating Electrical
Equipment (with revisions through February 6,
2015)

UL 916-2015 Energy Management Equipment Electrical

UL 1453-2016 Electric Booster and Commercial Storage Tank Appliances
Water Heaters

UL 4703-2014 Photovoltaic Wire Electrical

20




Problem
Statement:

UL 6703-2014 Connectors for Use in Photovoltaic Systems (with | Electrical

revisions through January 16, 2015)

UL 8703-2011 Outline of Investigation for Concentrator Electrical
Photovoltaic Modules and Assemblies
UL 60730-1 2009 Automatic Electrical Controls for Household and Electrical

Similar Use, Part 1: General Requirements (with
revisions through November 13, 2013)

| chaired the Standard Task Group for the 2018 UPC/UMC. The Task Group
developed concepts for referencing standards in the UPC/UMC codes. The
Standards Task Group was charged with the review of standards and to make
recommendations to the appropriate Technical Committee. The task group started
with the review of standards referenced in the narrative of the code by using the
criteria as follows: - Does the standard meet the definition as stated in the
Regulations Governing Committee Projects? Standard -a document, the main text
of which contains only mandatory provisions using the word "shall" to indicate
requirements and which is in a form generally suitable for mandatory reference by
another standard or code or for adoption into law. Nonmandatory provisions shall
be located in an appendix, footnote, or fine-print note and are not to be considered
a part of the requirements of a standard. - Are the requirements written in
mandatory language? - Does the standard include a clear scope of application? - Is
the measure of performance for which the test is conducted is clearly defined in
either the test standard or in the code text? - Is the standard under the scoping
provisions of the applicable code? The recommendation of the task group is stated
in Item # 001 that list standards referenced in various sections of the code.
Compliance with the referenced standard is necessary for compliance with this
code. If a standard is intended to be a requirement for judging code compliance, the
code must state its intent for use. Referenced standards in Item # 001 are
referenced in the narrative of the code and are considered part of the requirements
of this code to the prescribed extent of each such reference. Standards that are not
referenced in the narrative of the code were reviewed by the same criteria. The
recommendation of the task group is stated in ltem # 002 that list standards,
publications, practices and guides. Standards that are outside of the scope of the
swimming pool, spa, and hot tub code and are not relevant have been removed as
follows:

STANDARDS OUTSIDE THE SCOPE

ASCE Publications

American Society of Civil Engineers, 1801 Alexander Bell Drive, Reston, VA 20191-
4400.

ASCE 25, Earthquake-Actuated Automatic Gas Shutoff Devices, 2006.

ASME Publications

American Society of Mechanical Engineers, Two Park Avenue, New York, NY
10016-5990.

ASME A112.18.1/CSA B125.1, Plumbing Supply Fittings, 2012.

ASME A112.18.2/CSA B125.2, Plumbing Waste Fittings, 2011.

ASME A112.18.6/CSA B125.6, 2009 (R2014).

ASME B16.12, Cast Iron Threaded Drainage Fittings, 2009.

ASME B16.33, Manually Operated Metallic Gas Valves for Use in Gas Piping
Systems Up to 175 psi (Sizes NPS % through NPS 2), 2012.

ASSE Publications

American Society of Sanitary Engineering, 18927 Hickory Creek Drive, Suite 220,
Mokena IL 60448.

ASSE 1001, Atmospheric Type Vacuum Breakers, 2008.

ASSE 1018, Trap Seal Primer Valves — Potable Water Supplied, 2001.

ASTM Publications
ASTM International, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.
ASTM A74, Cast Iron Soil Pipe and Fittings, 2013a.
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ASTM A518/A518M, Corrosion-Resistant High-Silicon Iron Castings, 1999 (R2012).
ASTM A861, High-Silicon Iron Pipe and Fittings, 2004 (R2013).

ASTM B306, Copper Drainage Tube (DWV), 2013.

ASTM B584, Copper Alloy Sand Castings for General Applications, 2014.

ASTM B587, Welded Brass Tube, 2012.

ASTM B687, Brass, Copper, and Chromium-Plated Pipe Nipples, 1999 (R2011).
ASTM C425, Compression Joints for Vitrified Clay Pipe and Fittings, 2004 (R2013).
ASTM C443, Joints for Concrete Pipe and Manholes, Using Rubber Gaskets, 2012.
ASTM C564, Rubber Gaskets for Cast Iron Soil Pipe and Fittings, 2014.

ASTM C700, Vitrified Clay Pipe, Extra Strength, Standard Strength, and Perforated,
2013.

ASTM C1277, Shielded Couplings Joining Hubless Cast Iron Soil Pipe and Fittings,
2014.

ASTM F628, Acrylonitrile-Butadiene-Styrene (ABS) Schedule 40 Plastic Drain,
Waste, and Vent Pipe with a Cellular Core, 2012e1.

AWWA Publications

American Water Works Association, 6666 W. Quincy Avenue, Denver, CO 80235.
AWWA C203, Coal-Tar Protective Coatings and Linings for Steel Water Pipelines —
Enamel and Tape — Hot Applied, 2008.

AWWA C213, Fusion-Bonded Epoxy Coating for the Interior and Exterior of Steel
Water Pipelines, 2007.

AWWA C215, Extruded Polyolefin Coatings for the Exterior of Steel Water
Pipelines, 2007.

AWWA C500, Metal-Seated Gate Valves for Water Supply Service, 2009.

CSA Publications
Canadian Standards Association, 5060 Spectrum Way, Suite 100, Mississauga,
Ontario, Canada, L4W 5NG6.

Eg,)ﬁ\ 22311413, Gas-Fired Low Pressure Steam and Hot Water Boilers (same as CSA

CSA Z21.56, Gas-Fired Pool Heaters (same as CSA 4.7), 2014.

IAPMO Publications

International Association of Plumbing and Mechanical Officials, 5001 E.
Philadelphia Street, Ontario, CA 91761.

IAPMO IS 8, PVC Cold Water Building Supply and Yard Piping, 2006.

IAPMO IS 13, Protectively Coated Pipe, 2006.

IAPMO IS 20, CPVC Solvent Cemented Hot and Cold Water Distribution Systems,
2010e1.

IAPMO PS 25, Metallic Fittings for Joining Polyethylene Pipe for Water Service and
Yard Piping, 2002.

IAPMO PS 64, Roof Pipe Flashings, 2012 ae1.

IAPMO PS 72, Valves with Atmospheric Vacuum Breakers, 2007e1.

NFPA Publications

National Fire Protection Association, 1 Batterymarch Park, Quincy, MA 02169-7471.
NFPA 96, Ventilation Control and Fire Protection of Commercial Cooking
Operations, 2014.

SAE Publications

Society of Automotive Engineers, 400 Commonwealth Drive, Warrendale, PA
15096.

SAE J512, Automotive Tube Fittings, 1997.

UL Publications

Underwriters Laboratories, Inc., 333 Pfingsten Road, Northbrook, IL 60062.
UL 969, Marking and Labeling System (with revisions through November 24, 2008).
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COMMITTEE ACTION: Accept as Submitted

TOTAL ELIGIBLE TO VOTE: 16

VOTING RESULTS: AFFIRMATIVE: 15, NOT RETURNED: Morelli

PUBLIC COMMENT 1:

Name:
Organization:
Representing:
Recommendation:

Code:
Section Number:

Comment on
Proposal Item
Number:

Proposed Text:

Problem
Statement:

Referenced
Standards:

Copyright
Assignment:

Patent Policy:

Carlton Ramcharran
American Society of Mechanical Engineering (ASME)
American Society of Mechanical Engineering (ASME)
Accept as Modified

2018 USEHC
Table 1001.2
002
TABLE 1001.2
STANDARDS, PUBLICATIONS, PRACTICES, AND GUIDES
DOCUMENT NUMBER DOCUMENT TITLE APPLICATION
ASME B16.21-201r  Nonmetallic Flat Gaskets for Pipe Flanges Joints
2016

(portions of table not shown remain unchanged)

The above revisions reflect the latest updates to the ASME standards that are referenced in
Table 1001.2.

ASME B16.21-2016 (was provided)

This proposal is original material 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 to 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 proposal in this or another similar or analogous form
is used.

| hereby warrant that | am the author of this proposal and that | have full power and
authority to enter into this copyright assignment.

IAPMO'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.

PUBLIC COMMENT 2:

Name:
Organization:
Representing:

Recommendation:

Steve Mawn

American Society of Testing and Materials (ASTM)
American Society of Testing and Materials (ASTM)
Accept as Modified
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Code:
Section Number:

Comment on
Proposal Item
Number:

Proposed Text:

Problem
Statement:

Referenced
Standards:

Copyright
Assignment:

Patent Policy:

2018 USEHC
Table 1001.2
002
TABLE 1001.2
STANDARDS, PUBLICATIONS, PRACTICES, AND GUIDES
DOCUMENT NUMBER DOCUMENT TITLE APPLICATION
ASTM A733-2015 Welded and Seamless Carbon Steel and Austenitic Stainless  Piping, Ferrous
2016 Steel Pipe Nipples
ASTM D56-2005 Flash Point by the Tag Closed Cup Tester Testing
{R20106) 2016a
ASTM D93-2045a  Flash Point by Pensky-Martens Closed Cup Tester Testing
2016a
ASTM D2235-2004 Solvent Cement for Acrylonitrile-Butadiene-Styrene (ABS)  Joints
{R2011) (R2016) Plastic Pipe and Fittings
ASTM E136-2016a Behavior of Materials in a Vertical Tube Furnace at 750°C Furnace
ASTM F891-2018  Coextruded Poly(Vinyl Chloride) (PVC) Plastic Pipe witha  Piping, Plastic
2016 Cellular Core

(portions of table not shown remain unchanged)

The above revisions reflect the latest updates to the ASTM standards that are referenced in
Table 1001.2.

ASTM A733-2016, ASTM D56-2016a, ASTM D93-2016a, ASTM D2235-2004 (R2016),
ASTM E136-2016a and ASTM F891-2016 (were provided)

This proposal is original material 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.

I hereby irrevocably grant and assign to 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 proposal in this or another similar or analogous form
is used.

I hereby warrant that | am the author of this proposal and that | have full power and
authority to enter into this copyright assignment.

IAPMO'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.

PUBLIC COMMENT 3:

Name:
Organization:
Representing:
Recommendation:
Code:

Section Number:

Comment on

Annette Alonso

American Welding Society (AWS)
American Welding Society (AWS)
Accept as Modified

2018 USEHC

Table 1001.2

002
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Proposal Item
Number:

Proposed Text:

Problem
Statement:

Referenced
Standards:

Copyright
Assignment:

Patent Policy:

TABLE 1001.2
STANDARDS, PUBLICATIONS, PRACTICES, AND GUIDES

DOCUMENT NUMBER DOCUMENTTITLE APPLICATION

AWS B2.2/B2.2M- Certification

2010 2016

Brazing Procedure and Performance Qualification

(portions of table not shown remain unchanged)

The above revisions reflect the latest updates to the AWS standards that are referenced in Table
1001.2.

AWS B2.2/B2.2M-2016 (was provided)

This proposal is original material 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.

I hereby irrevocably grant and assign to 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 proposal in this or another similar or analogous form
is used.

I hereby warrant that | am the author of this proposal and that | have full power and
authority to enter into this copyright assignment.

IAPMO'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.

PUBLIC COMMENT 4:

Name:
Organization:

Representing:

Recommendation:

Code:
Section Number:

Comment on
Proposal Item
Number:

Proposed Text:

Problem
Statement:

Ed Tsang
British Standard International (BS EN)
British Standard International (BS EN)

Accept as Modified

2018 USEHC
Table 1001.2
002
TABLE 1001.2
STANDARDS, PUBLICATIONS, PRACTICES, AND GUIDES
DOCUMENT NUMBER DOCUMENT TITLE APPLICATION

BS EN 12976-1-2006 Thermal Solar Systems and Components - Factory Made Solar System

2017 Systems - Part 1: General Requirements
BS EN 12976-2-2006 Thermal Solar Systems and Components - Factory Made Solar System
2017 Systems - Part 2: Test Methods

(portions of table not shown remain unchanged)

The above revisions reflect the latest updates to the BS EN standards that are referenced in

Table 1001.2.
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Referenced
Standards:

Copyright
Assignment:

Patent Policy:

BS EN 12976-1-2017 and BS EN 12976-2-2017 (were provided)

This proposal is original material 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.

I hereby irrevocably grant and assign to 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 proposal in this or another similar or analogous form
is used.

I hereby warrant that | am the author of this proposal and that | have full power and
authority to enter into this copyright assignment.

IAPMO'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.

PUBLIC COMMENT 5:

Name:
Organization:

Representing:
Recommendation:

Code:
Section Number:

Comment on
Proposal Item
Number:

Proposed Text:

Problem
Statement:

Referenced
Standards:

Copyright
Assignment:

Patent Policy:

Kyle Thompson
International Association of Plumbing and Mechanical Officials (IAPMO)

International Association of Plumbing and Mechanical Officials (IAPMO)

Accept as Modified

2018 USEHC
Table 1001.2
002
TABLE 1001.2
STANDARDS, PUBLICATIONS, PRACTICES, AND GUIDES
DOCUMENT NUMBER DOCUMENT TITLE APPLICATION
IAPMO PS-117-2022ae1 |Press and Nail Connections Fittings
2016

(portions of table not shown remain unchanged)

The above revisions reflect the latest updates to the IAPMO standards that are referenced in
Table 1001.2.

IAPMO PS 117-2016 (was provided)

This proposal is original material 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.

I hereby irrevocably grant and assign to 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 proposal in this or another similar or analogous form
is used.

I hereby warrant that | am the author of this proposal and that | have full power and
authority to enter into this copyright assignment.

IAPMO'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
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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.

PUBLIC COMMENT 6:

Name:
Organization:

Representing:
Recommendation:

Code:
Section Number:

Comment on
Proposal Item
Number:

Proposed Text:

Problem
Statement:

Referenced
Standards:

Copyright
Assignment:

Patent Policy:

Jeremy Brown
NSF International (NSF)
NSF International (NSF)

Accept as Modified

2018 USEHC
Table 1001.2
002
TABLE 1001.2
STANDARDS, PUBLICATIONS, PRACTICES, AND GUIDES
DOCUMENT NUMBER DOCUMENTTITLE APPLICATION

NSF 14-2015 2016a Plastics Piping System Components and Related MaterialsPiping, Plastic

(portions of table not shown remain unchanged)

The above revisions reflect the latest updates to the NSF standards that are referenced in Table
1001.2.

NSF 14-2016a (was provided)

This proposal is original material 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.

I hereby irrevocably grant and assign to 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 proposal in this or another similar or analogous form
is used.

I hereby warrant that | am the author of this proposal and that | have full power and
authority to enter into this copyright assignment.

IAPMO'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.

PUBLIC COMMENT 7:

Name:
Organization:

Representing:

Shawn Martin
Solar Rating and Certification Corporation (SRCC)
Solar Rating and Certification Corporation (SRCC)

Recommendation: | Accept as Modified

Code:

Section Number:

2018 USEHC

Table 1001.2
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Comment on
Proposal Item
Number:

Proposed Text:

Problem Statement:

Referenced
Standards:

Copyright
Assignment:

Patent Policy:

002
TABLE 1001.2
STANDARDS, PUBLICATIONS, PRACTICES, AND GUIDES
DOCUMENT NUMBER DOCUMENT TITLE APPLICATION
ICC 900/SRCC 300- Solar WaterHeating Thermal Systems Standard Solar System
20132015

(portions of table not shown remain unchanged)

The above revisions reflect the latest updates to the ICC/SRCC standards that are
referenced in Table 1001.2.

ICC 900/SRCC 300-2015 (was provided)

This proposal is original material 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.

I hereby irrevocably grant and assign to IAPMO all and full rights in copyright, in this proposal.
I understand and intend that | acquire no rights, including rights as a joint author, in any
publication of IAPMO in which this proposal in this or another similar or analogous form is
used.

I hereby warrant that 1 am the author of this proposal and that I have full power and
authority to enter into this copyright assignment.

IAPMO'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.

Note: The SRCC standard meets the requirements for a mandatory reference standard in accordance with
Section 15.0 of IAPMO’s Regulations Governing Consensus Development of the 2018 Uniform Solar Energy
& Hydronics and Swimming Pool, Spa & Hot Tub Codes.

PUBLIC COMMENT 8:

Name:
Organization:

Representing:
Recommendation:
Code:

Section Number:

Comment on
Proposal Item
Number:

Proposed Text:

John Taecker/Maggie Carroll
Underwriters Laboratories

Underwriters Laboratories

Accept as Modified

2018 USEHC
Table 1001.2
002
TABLE 1001.2
STANDARDS, PUBLICATIONS, PRACTICES, AND GUIDES
DOCUMENT NUMBER DOCUMENT TITLE APPLICATION
UL 174-2004 Household Electric Storage Tank Water Heaters (with Appliances
revisions through Aprit-10,-2015 December 15, 2016)
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Problem
Statement:

Referenced
Standards:

Copyright
Assignment:

Patent Policy:

UL 778-2010 2016 Motor-Operated Water Pumps (with revisions through Pumps
September-2,-2015 February 22, 2017)

UL 1453-2016 Electric Booster and Commercial Storage Tank Water HeatersAppliances
(with revisions through March 9, 2017)
UL 6703-2014 Connectors for Use in Photovoltaic Systems (with revisions Electrical

through January-16,2015 March 2, 2017)
UL 60730-1-2009 Automatic Electrical Controls fer-Household-and-Similar-Use;Electrical
2016 — Part 1: General Requirements {with-revisions-through

November-13,2013)

(portions of table not shown remain unchanged)

The above revisions reflect the latest updates to the UL standards that are referenced in Table
1001.2.

UL 174-2004, UL 778-2016, UL 1453-2016, UL 6703-2014 and UL 60730-1-2016 (were
provided)

This proposal is original material 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.

I hereby irrevocably grant and assign to 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 proposal in this or another similar or analogous form
is used.

I hereby warrant that | am the author of this proposal and that | have full power and
authority to enter into this copyright assignment.

IAPMO'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.
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USEHC 2018 — (Table 408.1) Item # 035.01

Name: USEHC Technical Committee Proposal
Recommendation: Revise Text
Section Number: Table 408.1

TABLE 408.1

MATERIALS FOR HYDRONICS AND SOLAR THERMAL SYSTEM PIPING,
TUBING, AND FITTINGS

STANDARDS
MATERIAL PIPING/TUBING FITTINGS
Polyethylene (PE) ASTM D1693, ASTM D2513, | ASTM D2609,
ASTM D2683, ASTM D2737, | ASTM D2683,
ASTM D2837, ASTM D3035, | ASTM 3261,
ASTM D3350, ASTM F714 ASTM F1055,
ASTM F1055, AWWA C901, | CSA B137.1, NSF 358-1
CSA B137.1, NSF 358-1
Polypropylene (PP) ASTM F2389, NSF 358-2 ASTM F2389, NSF 358-2
Polyvinyl Chloride (PVC) | ASTM D1785, ASTM D2241, | ASTM D2464,
ASTM F891, CSA B137.3 ASTM D24686,
ASTM D2467,
ASTM F1970
Cross-Linked Polyethylene | ASTM F876, ASTM F877, ASSE 1061, ASTM F877,
(PEX) CSA B137.5, NSF 358-3 ASTM F1807,
Proposed Text: ASTM F1960,
ASTM F1961,
ASTM F2080,
ASTM F2098
ASTM F2159,
ASTM F2735,
CSA B137.5, NSF 358-3
Acrylonitrile Butadiene ASTM D1527, ASTM F628 —
Styrene (ABS)
Chlorinated Polyvinyl ASTM D2846, ASTM F441, ASTM D2846, ASTM F437,
Chloride (CPVC) ASTM F442, CSA B137.6 ASTM F438, ASTM F439,
ASTM F1970, CSA B137.6
Raised Temperature ASTM F2623, ASTM F2769, ASTM F1807,
Polyethylene CSA B137.18 ASTM F2159,
(PE-RT) ASTM F2735,
ASTM F2769

(portions of table not shown remain unchanged)

This committee proposal seeks to add multiple standards for pipe and fitting
materials that belong in a materials table for hydronic pipe and fittings. It
includes standards for pipe and fitting materials found in the UMC but not the
USEHC, and newly developed standards, such as NSF 358-3.

Note: The ASTM, AWWA, CSA, and NSF standards meet the requirements for mandatory reference
standards in accordance with Section 15.0 of IAPMO’s Regulations Governing Consensus Development of
the 2018 Uniform Solar Energy & Hydronics and Swimming Pool, Spa & Hot Tub Codes.

Problem Statement:

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:

The proposal is being rejected as the standards were not provided to the Technical Committee for
review.

TOTAL ELIGIBLE TO VOTE: 16

VOTING RESULTS: AFFIRMATIVE: 12, NEGATIVE: 3, NOT RETURNED: Morelli
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EXPLANATION OF NEGATIVE:
CUDAHY: These standards are now supplied to IAPMO staff and are missing from the table and should
be included. Each could find some use in a hydronic system. The NSF 358 standards, for hydronic

ground loop piping, are especially important.
TC members should vote 'no’ in order to reject the initial committee action, in order to include these

standards.

MACNEVIN: These standards which have been supplied to IAPMO by the proponent should be added

to this table.

The initial TC action to Reject was simply based on absence of the Standards being submitted in
advance. This problem has been solved.

MATSON: Standards are relevant and now available for review.

PUBLIC COMMENT:
Name:

Organization:
Representing:
Recommendation:
Code:

Section Number:

Comment on Proposal
Item Number:

Proposed Text:

Michael Cudahy
PPFA
PPFA

Replace the code change proposal by this public comment

2018 USEHC
Table 408.1

035.01

TABLE 408.1

MATERIALS FOR HYDRONICS AND SOLAR THERMAL SYSTEM PIPING,

TUBING, AND FITTINGS

STANDARDS
MATERIAL PIPING/TUBING FITTINGS
Polyethylene (PE) ASTM D1693, ASTM D2513, | ASTM D2609,
ASTM D2683, ASTM D2737, | ASTM D2683,
ASTM D2837, ASTM D3035, | ASTM 3261,
ASTM D3350, ASTM F714 ASTM F1055,
ASTM F1055, AWWA C901 CSA B137.1, NSF 358-1
CSA B137.1, NSF 358-1
Polypropylene (PP) ASTM F2389, NSF 358-2 ASTM F2389, NSF 358-2
Polyvinyl Chloride (PVC) | ASTM D1785, ASTM D2241, | ASTM D2464,
ASTM F891, CSA B137.3 ASTM D2466,
ASTM D2467,
ASTM F1970
Cross-Linked Polyethylene | ASTM F876, CSA B137.5, ASSE 1061, ASTM F877,
(PEX) NSF 358-3 ASTM F1807,
ASTM F1960,
ASTM F1961,
ASTM F2080,
ASTM F2098
ASTM F2159,
ASTM F2735,

CSA B137.5, NSF 358-3

Acrylonitrile Butadiene

ASTM F628

Styrene (ABS)

Chlorinated Polyvinyl
Chloride (CPVC)

ASTM D2846, ASTM F441,
ASTM F442, CSA B137.6

ASTM D2846, ASTM F437,
ASTM F438, ASTM F439,
ASTM F1970, CSA B137.6
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Problem Statement:

Referenced Standards:

Copyright Assignment:

Patent Policy:

Raised Temperature ASTM F2623, ASTM F2769, | ASTM F1807,

Polyethylene CSA B137.18 ASTM F2159,
(PE-RT) ASTM F2735,
ASTM F2769

(portions of table not shown remain unchanged)

These standards are now supplied to IAPMO staff and the TC on Kavi. They are
missing from the table and should be included. Each could find some use in a
hydronic system. The NSF 358 standards, for hydronic ground loop piping, are
especially important.

This proposal is original material 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 to 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 proposal in
this or another similar or analogous form is used. 1 hereby warrant that I
am the author of this proposal and that I have full power and authority
to enter into this copyright assignment.

IAPMO'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.

Note: The ASTM, AWWA, CSA, and NSF standards meet the requirements for mandatory reference standards in
accordance with Section 15.0 of IAPMO’s Regulations Governing Consensus Development of the 2018 Uniform
Solar Energy & Hydronics and Swimming Pool, Spa & Hot Tub Codes.
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USEHC 2018 — (414.6.2) Item # 063

Name:
Representing:
Recommendation:

Section Number:

Proposed Text:

Problem Statement:

Lance MacNevin, P.Eng.
Plastics Pipe Institute
Revise text

414.6.2

414.0 Radiant Heating and Cooling.

414.6.2 Insulation. Where a poured concrete radiant floor system is installed in
contact with the soil, insulation approved for such an application with a minimum R-

value of 5 netless-than-R-5-insulation shall be installed-and-shall-be placed between the
compacted soil and the concrete; extend to the outside edges of the concrete; and be
placed on all slab edges.

Proposal ensures that only appropriate insulation materials for use on soils and
under concrete will be used in snow and ice melt systems. First paragraph is
reworded for clarity. The second paragraph should be deleted because the first
paragraph already applies to slab-on-grade construction. Further, the existing
wording can be interpreted to mean that insulation between the soil and the
concrete is not required in slab-on-grade applications. The third paragraph is
not needed as there is no reason for such requirement. Many radiant systems
are designed for heat transfer in both directions to and from the poured floor,
but the existing language would prevent that.

COMMITTEE ACTION: Accept as Submitted

TOTAL ELIGIBLE TO VOTE: 16

VOTING RESULTS: AFFIRMATIVE: 15, NOT RETURNED: Morelli

COMMENT ON AFFIRMATIVE:

FECTEAU: The word approved is used out of context, it should be changed to identified or intended.
Approved is a defined term within Chapter 2 as; Acceptable to the Authority Having Jurisdiction. This
should be addressed during the public comment period.
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PUBLIC COMMENT:
Name:

Organization:
Representing:
Recommendation:
Code:

Section Number:

Comment on Proposal
Iltem Number:

Proposed Text:

Problem Statement:

Referenced Standards:

Copyright Assignment:

Patent Policy:

Jeffrey A Fecteau
UL

Accept as Modified
2018 USEHC
414.5.2

063

414.5.2 Insulation. Where a poured concrete radiant floor system is installed
in contact with the soil, insulation appreved-identified for such an application
with a minimum R-value of 5 shall be placed between the compacted soil and
the concrete; extend to the outside edges of the concrete; and be placed on
all slab edges.

The word approved is used out of context, it should be changed to identified.
The word approved is a defined term within Chapter 2 as “acceptable to the
Authority Having Jurisdiction”. By maintaining the word approved, it would
make it the AHJ’s responsibility to determine product compatibility as well as
it's intended use. This could lead to misapplication and confusion where one
AHJ may permit a product and another AHJ may not permit the same
product. Without a product being identified for a specific application, how is
an AHJ to determine if it is compatible with the adjacent materials and the
environment in which it is installed? It should be the manufacturer of the
product who determines the intended use of the product. The manufacturer
should identify the product’s intended application as well as describe within
the manufacturer’s installation instructions how and where the product is to
be installed.The word identified is generally understood by an AHJ to mean
“recognized as suitable for the specific purpose, function, use, environment,
application, and so forth”. However, identified is not defined within the
USEHC, the term is currently use numerous times and should be defined.

This proposal is original material 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.l hereby irrevocably grant and assign to 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 proposal in this or another similar or analogous form is used. |
hereby warrant that | am the author of this proposal and that | have full
power and authority to enter into this copyright assignment.

IAPMOQ'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.
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USEHC 2018 — (414.6.2) Item # 064

Name:
Representing:
Recommendation:

Section Number:

Proposed Text:

Problem Statement:

Lance MacNevin, P.Eng.

Plastics Pipe Institute

Add new text

414.6.2

414.0 Radiant Heating and Cooling.

414.6.2 Types of Tube Fasteners. Tubing that is embedded within concrete shall

be fastened according to manufacturer's instructions. Unless prohibited by

manufacturer's instructions, approved tube fasteners include the following:

(1) Ties made of wire, typically fastened to anchors such as rebar or wire mesh;

(2) Plastic tube/cable ties, typically nylon, fastened to anchors such as rebar or wire
mesh;

(3) Staples made of metal or plastic or combination thereof, without sharp edges that
would harm tube, fastened to insulation or subfloor;

(4) Plastic rails with integrated tube holders intended for the specific type of tube;

(5) Insulation sheets with integrated knobs for holding the specific type of tube and
intended for this application.

(renumber remaining sections)

This new section provides missing guidance to installers and inspectors about
approved type of tube fasteners. The specific language was reached through
consensus with the CSA B214 technical committee and will be in the next
edition of CSA B214.

COMMITTEE ACTION: Accept as Submitted

TOTAL ELIGIBLE TO VOTE: 16

VOTING RESULTS: AFFIRMATIVE: 15, NOT RETURNED: Morelli

PUBLIC COMMENT:

Name:
Organization:
Representing:
Recommendation:
Code:

Section Number:

Comment on Proposal
Item Number:

Proposed Text:

Michael Cudahy
PPFA

PPFA

Accept as Modified
2018 USEHC
414.6.2

064

414.6.2 Types of Tube Fasteners. Tubing that is embedded within concrete shall be
fastened according to manufacturer's instructions. Unless prohibited by manufacturer's
instructions, approved tube fasteners include the following:

(1) Ties made of wire, typically fastened to anchors such as rebar or wire mesh;

(2) Plastic tube/cable ties, typically nylon, fastened to anchors such as rebar or wire
mesh;

(3) Staples made of metal or plastic or combination thereof, without sharp edges that
would harm tube, fastened to insulation or subfloor;

(4) Plastic rails with integrated tube holders intended for the specific type of tube;
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Problem Statement:

Referenced Standards:

Copyright Assignment:

Patent Policy:

(5) Insulation sheets with integrated knobs for holding the specific type of tube and
intended for this application.
(6) Other fasteners approved by the manufacturer's instructions.

| still feel this language, "Unless prohibited by manufacturer's instructions” is
written backwards, and manufacturers will have to specifically "opt-out” of
some types of fasteners in their instructions, instead of just approving
fasteners. It also may confuse users. | am offering a modification to include
"other fasteners™ should the manufacturer call them out in instructions as
being acceptable.

This proposal is original material 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 to 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 proposal in
this or another similar or analogous form is used. 1 hereby warrant that I
am the author of this proposal and that | have full power and
authority to enter into this copyright assignment.

IAPMO'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.
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USEHC 2018 — (414.8) Item # 068

Name:
Representing:
Recommendation:

Section Number:

Proposed Text:

Problem Statement:

Lance MacNevin, P.Eng.

Plastics Pipe Institute

Add new text

414.8

414.0 Radiant Heating and Cooling.

414.8 Tubing Fasteners. Tubing that is installed within joist spaces and subfloor panel
systems shall be fastened according to manufacturer's instructions. Unless prohibited by
manufacturer's instructions, approved tubing fasteners shall include the following:

(1) Heat transfer panel systems made of wood, aluminum or other thermally conductive
materials intended for this application and the specific type of tube;

(2) Staples made of metal or plastic or combination thereof, without sharp edges that
would harm tube, intended for this application and the specific type of tube fastened
to subfloor; and

(3) Plastic rails with integrated tube holders intended for the specific type of tube.

This new section provides missing guidance to installers and inspectors about
tubing fasteners for joist systems and subfloors. The specific language was
reached through consensus with the CSA B214 technical committee and will be in
the next edition of B214.

COMMITTEE ACTION: Accept as Submitted

TOTAL ELIGIBLE TO VOTE: 16

VOTING RESULTS: AFFIRMATIVE: 15, NOT RETURNED: Morelli

PUBLIC COMMENT:

Name:
Organization:
Representing:
Recommendation:
Code:

Section Number:

Comment on Proposal
Item Number:

Proposed Text:

Problem Statement:

Michael Cudahy
PPFA

PPFA

Accept as Modified
2018 USEHC
414.8

068

414.8 Tubing Fasteners. Tubing that is installed within joist spaces and subfloor
panel systems shall be fastened according to manufacturer's instructions. Unless
prohibited by manufacturer's instructions, approved tubing fasteners shall include the
following:

(1) Heat transfer panel systems made of wood, aluminum or other thermally conductive
materials intended for this application and the specific type of tube;

(2) Staples made of metal or plastic or combination thereof, without sharp edges that
would harm tube, intended for this application and the specific type of tube fastened to
subfloor; and

(3) Plastic rails with integrated tube holders intended for the specific type of tube.

(4) Other fasteners approved by the manufacturer's instructions.

| still feel this language, "Unless prohibited by manufacturer's instructions” is
written backwards, and manufacturers will have to specifically "opt-out" of some
types of fasteners in their instructions, instead of just approving fasteners. It also
may confuse users. | am offering a modification to include "other fasteners"
should the manufacturer call them out in instructions as being acceptable.
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Referenced
Standards:

Copyright Assignment:

Patent Policy:

This proposal is original material 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 to 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 proposal in this or
another similar or analogous form is used. | hereby warrant that | am the
author of this proposal and that | have full power and authority to enter
into this copyright assignment.

IAPMOQ'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.
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USEHC 2018 — (416.3) Item # 074

Name: Lance MacNevin, P.Eng.
Representing: Plastics Pipe Institute
Recommendation: Revise text

Section Number: 416.3

416.0 Snow and Ice Melt Auxitiary Systems.

416.3 Snow and Ice Melt Controls. An automatic thermostatically operating control
device that controls the supply hydronic fluid selutien temperature to the snow_and ice
melt area shall be installed in the system. A means shall be provided to prevent low
Proposed Text: return hydronlc solutlon temperature in accordance with Section 410.5. Snew—melt

glA,reel—arad—\arava-:qL Snow and ice melt svstems shaII be protected from freezrnq wrth a

mixture of propylene glycol or ethylene glycol, and water or other approved fluid.
Automotive antifreeze shall not be used.

Snow melt systems are designed to also melt ice, so this element is added
throughout. The section is about controls, so that word is added to the section
title. As submitted in other sections, "fluid" is the preferred term to "medium" or
"solution” and is consistent with other parts of this code and other codes.
Sentences 3, 4 and 5 are combined into a revised third sentence for clarity.

Problem Statement:

COMMITTEE ACTION: Accept as Amended by the TC
Amend proposal as follows:

416.0 Snow and Ice Melt Systems.

416.3 Snow and Ice Melt Centrels. An automatic thermestatically operating control device that controls the
supply hydronic fluid temperature to the snow and ice melt area shall be installed in the system. A means shall be
provided to prevent low return hydronic solution temperature in accordance with Section 410.5. Snow and ice melt
systems shall be protected from freezing with a mixture of propylene glycol erethylene-ghyeol; and water, or other
approved fluid. Autometive-antifreeze-shal-not-be-used:

COMMITTEE STATEMENT:

The proposed modification clarifies the intent of an auxiliary system for snow and ice melt systems.
Furthermore, the reference to ethylene glycol is being removed as the use of ethylene glycol is highly
regulated by local jurisdictions for health and safety reasons.

TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 15, NOT RETURNED: Morelli

COMMENT ON AFFIRMATIVE:

FECTEAU: There should be a public comment identifying this type of valve shall be listed and labeled in
accordance with UL 60730-1. This standard applies to automatic electrical controls for use in, on, or in
association with equipment for household and similar use. The equipment may use electricity, gas, oil,
solid fuel, solar thermal energy, etc., or a combination thereof. UL 60730-1 was removed from Table
1001.1 and placed in Table 1001.2, it should be returned to Table 1001.2 and reference section 416.3.
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PUBLIC COMMENT:
Name:

Organization:
Representing:
Recommendation:
Code:

Section Number:

Comment on Proposal
Iltem Number:

Proposed Text:

Problem Statement:

Referenced Standards:

Copyright Assignment:

Jeffrey A Fecteau
UL

Accept as Modified
2018 USEHC
416.1

074

416.1 Snow and Ice Melt Controls. An automatic operating control device that
controls the supply hydronic fluid temperature to the snow and ice melt area shall be
installed in the system and shall be listed and labeled in accordance with UL 60730-1. A
means shall be provided to prevent low return hydronic solution temperature in
accordance with Section 410.5. Snow and ice melt systems shall be protected from
freezing with a mixture of propylene glycol, and water, or other approved fluid.

TABLE 1001.1
REFERENCED STANDARDS

STANDARD REFERENCED
NUMBER STANDARD TITLE APPLICATION SECTIONS

UL 60730- | Automatic Electrical Controls for Electrical 416.1

1-2009 Household and Similar Use, Part 1:

General Requirements (with revisions
through November 13, 2013)

(portions of table not shown remain unchanged)

TABLE 1001.2
STANDARDS, PUBLICATIONS, PRACTICES, AND GUIDES

DOCUMENT DOCUMENT TITLE APPLICATION
NUMBER

ul:; ;g;g; 30 "Hte" atle:EI;eet |eall ce t_els fo IEBH.SQ elel_ & d-Simila Electrical
through-Nevember-13,2013)

(portions of table not shown remain unchanged)

Listing and labeling of this type of valve to UL 60730-1 is applicable as this
standard applies to automatic electrical controls for use in, on, or in association
with equipment for household and similar use. The equipment may use
electricity, gas, oil, solid fuel, solar thermal energy, etc., or a combination
thereof. Additionally, USEHC Section 315.2 requires that electrical, mechanical,
safety, and operating controls shall be listed or labeled by a listing agency. This
will identify the applicable safety standard, and currently there are at least 4
manufacturers of listed snow and ice melting controllers that would satisfy this
requirement.

UL 60730-1 was removed from Table 1001.1 and placed in Table 1001.2. Thus,
it should be returned to Table 1001.2 and reference section 416.1.

This proposal is original material 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 to 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 proposal in this or
another similar or analogous form is used. | hereby warrant that | am the
author of this proposal and that | have full power and authority to enter
into this copyright assignment.
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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 IAPMQO's adherence to the ANSI patent policy before
the proposal that includes an essential patent claim is introduced into the code
development process.

Note: UL 60730-1 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
Energy & Hydronics and Swimming Pool, Spa & Hot Tub Codes.
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USEHC 2018 — (416.3.3) Item # 078

Name: Lance MacNevin, P.Eng.
Representing: Plastics Pipe Institute
Recommendation: Revise text

Section Number: 416.3.3

416.0 Auxiliary Systems.

416.3.3 Slab Penetration Tube and Joint Protection. Where embedded in or
installed under a concrete slab, tubing shall be protected from damage at penetrations of
the slab with a protective sleeving approved by the tubing manufacturer pipe-sleeve.
The space between the tubing and sleeve shall be sealed_with an approved sealant
compatible with the tubing. The tubing at the location of an expansion joint in a
concrete slab shall be encased in a protective pipe sleeve that covers the tubing not less
than 12 inches (305 mm) on either side of the joint or the tubing shall be installed below
the slab.

Proposed Text:

It is not clear what is meant by a "pipe sleeve," so the revised wording refers to
the tubing manufacturer for guidance. Section 416.3.3 requires sleeving "...at
the location of a joint in concrete..." not specifying whether the joint is for
expansion or control, while the equivalent section for heating (Section 414.6.1)
only requires sleeves for expansion joints. Adding "expansion" clarifies that
sleeving is only required for those specific type of joints. It is important that the
product used to seal between tubing and sleeving is compatible with the tubing,
so a requirement is added to ensure that compatibility.

Problem Statement:

COMMITTEE ACTION: Accept as Submitted
TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 15, NOT RETURNED: Morelli

COMMENT ON AFFIRMATIVE:

FECTEAU: The word approved is used out of context, it should be changed to identified or intended.
Approved is a defined term within Chapter 2 as; Acceptable to the Authority Having Jurisdiction. This
should be addressed during the public comment period.

PUBLIC COMMENT:
Name: Jeffrey A Fecteau

Organization: UL

Representing:

Recommendation: | Accept as Modified
Code: 2018 USEHC
Section Number: 416.1.3

Comment on
Proposal Item 078
Number:

416.1.3 Slab Penetration Tube and Joint Protection. Where embedded in or
installed under a concrete slab, tubing shall be protected from damage at penetrations of
the slab with protective sleeving approved identified by the tubing manufacturer. The
Proposed Text: space between the tubing and sleeve shall be sealed with an approved sealant identified as
compatible with the tubing. The tubing at the location of an expansion joint in a concrete
slab shall be encased in a protective pipe sleeve that covers the tubing not less than 12
inches (305 mm) on either side of the joint or the tubing shall be installed below the slab.
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Problem
Statement:

Referenced
Standards:

Copyright
Assignment:

Patent Policy:

The word approved is used out of context, it should be changed to identified. The
word approved is a defined term within Chapter 2 as “acceptable to the Authority
Having Jurisdiction”. By maintaining the word approved, it would make it the
AHJ’s responsibility to determine product compatibility as well as it's intended
use. This could lead to misapplication and confusion where one AHJ may permit
a product and another AHJ may not permit the same product. Without a product
being identified for a specific application, how is an AHJ to determine if it is
compatible with the adjacent materials and the environment in which it is
installed?

It should be the manufacturer of the product who determines the intended use of
the product. The manufacturer should identify the product’s intended application
as well as describe within the manufacturer’s installation instructions how and
where the product is to be installed.

The word identified is generally understood by an AHJ to mean “recognized as
suitable for the specific purpose, function, use, environment, application, and so
forth”. However, identified is not defined within the USEHC, the term is currently
use numerous times and should be defined.

This proposal is original material 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 to 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 proposal in this or
another similar or analogous form is used. | hereby warrant that | am the
author of this proposal and that | have full power and authority to enter into
this copyright assignment.

IAPMOQ'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.
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USEHC 2018 — (416.3.5) Item # 080

Name: Lance MacNevin, P.Eng.
Representing: Plastics Pipe Institute
Recommendation: Revise text

Section Number: 416.3.5

416.0 Auxiliary Systems.

416.3.5 Insulation. Where a poured concrete snow melt system is installed in contact

Proposed Text: with the soil, insulation approved for such application with a minimum thathas-a R-5-value
of 5 shall be placed between the concrete and the compacted grade; and be extended as
close as practical to the outside edges of the concrete;and-be-placed-on-vertical-slab-edges
| . ik o] landscaping.

Proposal ensures that only appropriate insulation materials for use on soils and
under concrete will be used in snow and ice melt systems. It is more efficient
and responsive to build these systems using higher R-values than 5, but the
current language limits insulation to R-5. Proposal will correct this. It is
impractical to require vertical insulation at all slab edges, especially those in
contact with plants or landscaping. In such installations, fastening the insulation

Problem Statement: against the slab is often impossible. The insulation is exposed to the elements
and will disintegrate, especially when hit with weed trimmers, for instance. The
insulation is unsightly, as no one wants a strip of blue or pink board at the end
of their driveway or sidewalk. Finally, in some cases it is beneficial to allow
some edge heat loss to occur, to thaw the soil against the slab edge to allow for
natural drainage. Frozen soil would not allow melted snow to pass through. For
all these reasons, the last part of the final sentence should be deleted.

COMMITTEE ACTION: Accept as Submitted
TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 15, NOT RETURNED: Morelli

COMMENT ON AFFIRMATIVE:

FECTEAU: The word approved is used out of context, it should be changed to identified or intended.
Approved is a defined term within Chapter 2 as; Acceptable to the Authority Having Jurisdiction. This
should be addressed during the public comment period.

PUBLIC COMMENT:
Name: Jeffrey A. Fecteau

Organization: UL

Representing:

Recommendation: Accept as Modified
Code: 2018 USEHC
Section Number: 416.1.5

Comment on Proposal

Item Number: 080

416.1.5 Insulation. Where a poured concrete snow melt system is installed in
contact with the soil, insulation appreved identified for such application with a
minimum R value of 5 shall be placed between the concrete and the compacted grade
and be extended as close as practical to the outside edges of the concrete.

Proposed Text:
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Problem Statement:

Referenced Standards:

Copyright Assignment:

Patent Policy:

The word approved is used out of context; it should be changed to identified.
The word approved is a defined term within Chapter 2 as “acceptable to the
Authority Having Jurisdiction”. By maintaining the word approved, it would
make it the AHJ’s responsibility to determine product compatibility as well as
it's intended use. This could lead to misapplication and confusion where one
AHJ may permit a product and another AHJ may not permit the same product.
Without a product being identified for a specific application, how is an AHJ to
determine if it is compatible with the adjacent materials and the environment in
which it is installed?

It should be the manufacturer of the product who determines the intended
use of the product. The manufacturer should identify the product’s intended
application as well as describe within the manufacturer's installation
instructions how and where the product is to be installed.

The word identified is generally understood by an AHJ to mean
“recognized as suitable for the specific purpose, function, use, environment,
application, and so forth”. However, identified is not defined within the
USEHC, the term is currently use numerous times and should be defined.

This proposal is original material 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 to 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 proposal in
this or another similar or analogous form is used. | hereby warrant that | am
the author of this proposal and that | have full power and authority to
enter into this copyright assignment.

IAPMOQ'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.
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USEHC 2018 — (416.5) Item # 083

Name: Lance MacNevin, P.Eng.
Representing: Plastics Pipe Institute
Recommendation: Add new text

Section Number: 416.5

416.0 Auxiliary Systems.

416.5 Types of Tube Fasteners. Tubing that is embedded within concrete shall be

fastened according to manufacturer's instructions. Unless prohibited by manufacturer's

instructions, approved tube fasteners include the following:

(1) Ties made of wire, typically fastened to anchors such as rebar or wire mesh;

Proposed Text: (2) Plastic tube/cable ties, typically nylon, fastened to anchors such as rebar or wire

mesh;

(3) Staples made of metal or plastic or combination thereof, without sharp edges that
would harm tube, fastened to insulation or subfloor;

(4) Plastic rails with integrated tube holders intended for the specific type of tube;

(5) Insulation sheets with integrated knobs for holding the specific type of tube and
intended for this application.

This new section provides missing guidance to installers and inspectors about
approved type of tube fasteners. The specific language was reached through
consensus with pipe and tubing manufacturers, the CSA B214 technical
committee and will be in the next edition of CSA B214.

Problem Statement:

COMMITTEE ACTION: Accept as Submitted
TOTAL ELIGIBLE TO VOTE: 16

VOTING RESULTS: AFFIRMATIVE: 15, NOT RETURNED: Morelli

PUBLIC COMMENT:

Name: Michael Cudahy
Organization: PPFA
Representing: PPFA
Recommendation: Accept as Modified
Code: 2018 USEHC
Section Number: 416.5

Comment on Proposal

Item Number: 083

416.5 Types of Tube Fasteners. Tubing that is embedded within concrete shall

be fastened according to manufacturer's instructions. Unless prohibited by

manufacturer's instructions, approved tube fasteners include the following:

(1) Ties made of wire, typically fastened to anchors such as rebar or wire mesh;

(2) Plastic tube/cable ties, typically nylon, fastened to anchors such as rebar or wire
mesh;

(3) Staples made of metal or plastic or combination thereof, without sharp edges that
would harm tube, fastened to insulation or subfloor;

(4) Plastic rails with integrated tube holders intended for the specific type of tube;

(5) Insulation sheets with integrated knobs for holding the specific type of tube and
intended for this application.

(6) Other fasteners approved by the manufacturer's instructions.

Proposed Text:
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Problem Statement:

Referenced Standards:

Copyright Assignment:

Patent Policy:

| still feel this language, "Unless prohibited by manufacturer's instructions” is
written backwards, and manufacturers will have to specifically "opt-out" of
some types of fasteners in their instructions, instead of just approving
fasteners. It also may confuse users. | am offering a modification to include
"other fasteners" should the manufacturer call them out in instructions as
being acceptable.

This proposal is original material 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 to 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 proposal in
this or another similar or analogous form is used. | hereby warrant that | am
the author of this proposal and that | have full power and authority to
enter into this copyright assignment.

IAPMQ'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 IAPMQO's adherence to the ANSI patent policy
before the proposal that includes an essential patent claim is introduced into
the code development process.
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USEHC 2018 — (701.1.3)

Name:
Recommendation:

Section Number:

Proposed Text:

Problem Statement:

USEHC Technical Committee Proposal

Add new text
701.1.3
701.0 General

Item # 091.02

701.1.3 Ground coupled and water source heat pumps shall be certified under

AHRI/ASHRAE/ISO 13256-1 for water-to-air heat pumps and AHRI/ASHRAE/ISO

13256-2 for water-to water heat pumps.

(renumber remaining section)

TABLE 1001.1
REFERENCED STANDARDS

STANDARD NUMBER STANDARD TITLE APPLICATION RESFEETEINO(,:\IED
AHRI/ASHRAE/ISO | Water Source Heat Pumps-Testing Water-Source 701.1.3
13256-1-1998 and Rating for Performance-Water-to- | Heat Pumps
(R2012) * Air and Brine-to-Air Heat Pumps
AHRI/ASHRAE/ISO | Water Source Heat Pumps-Testing Water-Source 701.1.3
13256-2-1998 and Rating for Performance-Water-to- | Heat Pumps
(R2012) * Water and Brine-to-Water Heat

Pumps

(portions of table not shown remain unchanged)

AHRI/ASHRAE/ISO 13256-1 and AHRI/ASHRAE/ISO 13256-2 are the current
standards for rating ground coupled heat pumps capacity and efficiency.

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

COMMITTEE ACTION: Accept as Submitted

TOTAL ELIGIBLE TO VOTE: 16

VOTING RESULTS: AFFIRMATIVE: 15, NOT RETURNED: Morelli

PUBLIC COMMENT:

Name:
Organization:
Representing:
Recommendation:
Code:

Section Number:

Comment on
Proposal Item
Number:

Proposed Text:

Roshan Revankar

IGSHPA

Accept as Modified
2018 USEHC
701.0

091.02

Move to section 707.1

701.0 General.
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Problem
Statement:

Referenced
Standards:

Copyright
Assignment:

Patent Policy:

707.1 General. Ground coupled and water source heat pumps shall be certified 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. Direct geoexchange
heat pumps shall comply with the testing and rating performance requirements in
accordance with AHRI 870. 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.

The Technical Committee accepted this Item adding Subsection 701.1.3. The
GT Task Group agrees that this language should be added to the standard, but
should be moved into Subsection 707.1 General, since section 707 pertains to
Heat Pump and Distribution system design.

Provided earlier

This proposal is original material 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 to 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 proposal in this or
another similar or analogous form is used. | hereby warrant that | am the
author of this proposal and that | have full power and authority to enter
into this copyright assignment.

IAPMOQ'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 IAPMQO's adherence to the ANSI patent policy before
the proposal that includes an essential patent claim is introduced into the code
development process.

Note: AHRI/ASHRAE/ISO 13256-1 and AHRI/ASHRAE/ISO 13256-2 meet the requirements for
mandatory reference standards in accordance with Section 15.0 of IAPMQO’s Regulations
Governing Consensus Development of the Uniform Solar Energy & Hydronics and Swimming
Pool, Spa & Hot Tub Codes.
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USEHC 2018 — (408.1) Item # 091.03

Name: USEHC Technical Committee Proposal
Recommendation: Add new text as follows:
Section Number: 701.1.4

701 General

701.1.4 DX heat pumps shall be certified under ASHRAE 194.

(renumber remaining sections)

TABLE 1001.1
Proposed Text: REFERENCED STANDARDS
REFERENCED
STANDARD NUMBER STANDARD TITLE APPLICATION SECTION

ASHRAE 194-2012 Method of Test for Direct-Expansion Miscellaneous | 701.1.4
Ground-Source Heat Pumps

(portions of table not shown remain unchanged)

ASHRAE Standard 194 and AHRI Standard 870 are the current standards for rating

SOBIET S ground coupled DX heat pumps capacity and efficiency.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
Technical Committee was not provided the standard for review.

TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 13, NEGATIVE: 2, NOT RETURNED: Morelli

EXPLANATION OF NEGATIVE:
CUDAMHY: Appears to be a relevant standard.

MACNEVIN: After review, ASHRAE 194 "METHOD OF TEST FOR DIRECT-EXPANSION GROUND-

SOURCE HEAT PUMPS" appears to be an appropriate standard for this application and should be added
to the Table.

PUBLIC COMMENT 1:

Name: Roshan Revankar

Organization: IGSHPA

Representing:

Recommendation: Replace the code change proposal by this public comment
Code: 2018 USEHC

Section Number: 701.1.3

Comment on

Proposal Item 091.03

Number:

Proposed Text: Move to section 707.1
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Problem Statement:

Referenced
Standards:

Copyright
Assignment:

Patent Policy:

h AHRI 870 Q Dumn-eauinmen ad

~DX heat pumps shall be certif

DX-systems-shal-complywith- AHRI- 870 ied in accordance
with ASHRAE 194. All Hheat pumps shall be fitted with a means to indicate that the
compressor is locked out.

ASHRAE 194 is the most up to date standard regarding DX heat pumps, and
should be cited in place of AHRI 870. The TC has been provided with the latest
copy of reference standard ASHRAE 194.

Provided earlier

This proposal is original material 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 to 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 proposal in this or another
similar or analogous form is used. | hereby warrant that | am the author of this
proposal and that | have full power and authority to enter into this copyright
assignment.

IAPMO'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 IAPMOQO's
adherence to the ANSI patent policy before the proposal that includes an essential
patent claim is introduced into the code development process.

Note: ASHRAE 194 meets the requirements for a mandatory reference standard in accordance with
Section 15.0 of IAPMOQO’s Regulations Governing Consensus Development of the Uniform Solar
Energy & Hydronics and Swimming Pool, Spa & Hot Tub Codes.

PUBLIC COMMENT 2:
Name:

Organization:
Representing:
Recommendation:
Code:

Section Number:

Comment on
Proposal Item
Number:

Proposed Text:

Steve Ferguson
ASHRAE

ASHRAE

Accept as Submitted
2018 USEHC

701

091.03

701 General

701.1.4 DX heat pumps shall be certified under ASHRAE 194.

(renumber remaining sections)

TABLE 1001.1
REFERENCED STANDARDS

REFERENCED
SECTION

ASHRAE194-2012| Method of Test for Direct-Expansion| Miscellaneous | 701.1.4

STANDARD NUMBER STANDARD TITLE APPLICATION

Ground-Source Heat Pumps
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Problem Statement:

Referenced
Standards:

Copyright
Assignment:

Patent Policy:

(portions of table not shown remain unchanged)

ASHRAE 194 is the proper method of test for DX heat pumps. The reasoning for
not approving the proposal was the standard was not provided. The standard is
being attached with this comment for consideration.

ASHRAE 194-2012 - Method of Test for Direct-Expansion Ground-Source Heat
Pumps

This proposal is original material 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 to 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 proposal in this or another
similar or analogous form is used. | hereby warrant that | am the author of this
proposal and that | have full power and authority to enter into this copyright
assignment.

IAPMOQ'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.

Note: ASHRAE 194 meets the requirements for a mandatory reference standard in accordance with
Section 15.0 of IAPMO’s Regulations Governing Consensus Development of the Uniform Solar
Energy & Hydronics and Swimming Pool, Spa & Hot Tub Codes.
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USEHC 2018 — (703.4) Item # 094

Name:
Representing:
Recommendation:

Section Number:

Proposed Text:

Problem Statement:

Lisa Meline, Chair Steve Ferguson
IGSHPA Standards Committee ASHRAE
Revise text

703.4

703.0 Design of Systems.

703.4 Vertical Bores. Vertical bores shall be drilled to a depth to provide complete
insertion of the u-bend pipe to its specified depth. The maximum borehole diameter shall
not exceed 6 inches (152 mm). The u-bend joint and pipe shall be visually inspected for
integrity in accordance with the manufacturer's installation instructions. The u-bend joint
and pipe shall be filled with water and pressurized to not fess more than 100 psi (689 kPa)
for 1 hour to check for leaks before insertion. The test pressure shall be adjusted to
compensate for ambient temperature and pipe dimension ratio. To reduce thermal
interference between individual bores, a minimum borehole separation distance shall not
be less than 20 feet (6096 mm). Separation distances shall be permitted to be reduced
where approved by the Authority Having Jurisdiction.

The pressure test of the u-bend joint and pipe is set to not more than 100 psi and
aligns with Section 703.4.2. Pressure testing is a life safety issue. Long term
HDPE pipe pressure ratings at any given dimension ratio and composition are
extremely sensitive to temperature (ASTM D2837). The baseline temperature is
73 deg F (22.8 deg C). Both ambient temperature and solar gain affect pipe burst
pressure. For example, the working pressure of PE3408 is decreased by 50% at
140 deg F (60 deg C). It is not unusual to see surface temperature in the
neighborhood of 200 deg F in the southwest. See Plastic Pipe Institute, Design of
PE piping Systems, Chapter 6, pp. 158-159.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The proposal was rejected as the proposed test pressure procedure is vague, ambiguous, and

unenforceable.

TOTAL ELIGIBLE TO VOTE: 16

VOTING RESULTS: AFFIRMATIVE: 15, NOT RETURNED: Morelli

PUBLIC COMMENT:
Name:

Organization:
Representing:
Recommendation:
Code:

Section Number:

Comment on
Proposal Item
Number:

Proposed Text:

Roshan Revankar

IGSHPA

Replace the code change proposal by this public comment
2018 USEHC
703.4

094

703.4 Vertical Bores. Vertical bores shall be drilled to a depth to provide
complete insertion of the u-bend pipe to its specified depth. The borehole diameter
shall be sized for the installation and placement of the heat exchange u-bend and the
tremie used to place the grouting material. CSA C448 shall be used for vertical loop
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Problem Statement:

Referenced
Standards:

Copyright
Assignment:

Patent Policy:

depth and borehole diameter sizing guidance. The u-bend joint and pipe shall be
visually inspected for integrity in accordance with the manufacturer's installation
instructions. The u-bend joint and pipe shall be filed-with-water-and pressurized to
not less than 100 psi (689 kPa), not to exceed the pressure rating of the pipe at the
test temperature, for 1 hour to check for leaks before insertion into the borehole.

The requirement to be "filled with water" was deleted to allow for
pressurization with air. Language was added to avoid over-pressurization of
pipe after accounting for temperature during testing. Clarifying language
regarding insertion "into the borehole" is added. Proposed modifications are
to ensure that the test procedure is enforceable.

This proposal is original material 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 to 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 proposal in
this or another similar or analogous form is used. | hereby warrant that | am
the author of this proposal and that | have full power and authority to
enter into this copyright assignment.

IAPMQ'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.
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USEHC 2018 — (705.2)
Name:
Recommendation:

Section Number:

Proposed Text:

Problem Statement:

Item # 102.01

USEHC Technical Committee Proposal
Revise text as follows:

705.2

705.0 Specific System Components Design

705.2 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
flash point of the heat-transfer medium shall be not less than 194°F (90°C). For DX
systems, the heat transfer medium shall be a refrigerant listed in ASHRAE 34 or the
mechanical code. The heat-transfer fluid flash point shall be not less than 50°F (28°C)

above the maximum system operating temperature-provide-freeze-protectionto-notless
than-9°F(5°C) below-the-minimum-loop-design-temperature.

This change will make this Code consistent with other recognized standards.

COMMITTEE ACTION: Accept as Submitted

TOTAL ELIGIBLE TO VOTE: 16

VOTING RESULTS: AFFIRMATIVE: 15, NOT RETURNED: Morelli

COMMENT ON AFFIRMATIVE:
MACNEVIN: Section 705.2 should use "fluid" instead of "medium" throughout, to be consistent with other

sections of this code.

PUBLIC COMMENT:
Name:

Organization:
Representing:
Recommendation:
Code:

Section Number:

Comment on Proposal
Iltem Number:

Proposed Text:

Problem Statement:

Referenced Standards:

Roshan Revankar

IGSHPA

Accept as Modified
2018 USEHC
705.2

102.01
705.2 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 shaII be approved by the Authorlty Having Jurlsdlctlon Ihe—ﬂash

The heat transfer f|UIC| flash pomt 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.

Minimum flash point language will preclude the use of methanol as a heat
transfer fluid, so was deleted. Also, “For DX systems” line is moved to end of the
paragraph to maintain flow and consistency throughout the code.

Standard is on file.
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This proposal is original material 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 to IAPMO all and full rights in copyright, in
Copyright Assignment: |this proposal. | understand and intend that | acquire no rights, including rights as
ajoint author, in any publication of IAPMO in which this proposal in this or another
similar or analogous form is used. | hereby warrant that | am the author of this
proposal and that | have full power and authority to enter into this copyright
assignment.

IAPMQ'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 IAPMOQO's adherence to the ANSI patent policy before
the proposal that includes an essential patent claim is introduced into the code
development process.

Note: ASHRAE 34 meets the requirements for a mandatory referenced standard in accordance with Section
15.0 of IAPMO’s Regulations Governing Consensus Development of the 2018 Uniform Solar Energy &
Hydronics and Swimming Pool, Spa & Hot Tub Codes.

Patent Policy:
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USEHC 2018 — (706.1)

Name:
Recommendation:

Section Number:

Proposed Text:

Problem Statement:

Item # 102.02

USEHC Technical Committee Proposal
Revise text as follows:

706.1

706.0 Ground-Heat Exchanger Testing

706.1 Testing. Pressure-testing of the ground-heat exchanger shall be prior to the
installation of a vertical heat exchanger into the borehole, after the assembly of each
runout, including connections to the boreholes or horizontal heat exchangers, connections
to subheaders and after the complete ground-heat exchanger has been installed, flushed,
purged and backfilled.

Heat exchangers shall be filled with water and pressure tested to not-less more than
100 psi (689 kPa) for not less than 1 hour with a pressure drop of not more than 10 percent.
The test pressure shall be adjusted for ambient temperature and pipe dimension ratio.

The pressure test of the u-bend joint and pipe is set to not more than 100 psi and
aligns with Section 703.4.2 and 703.4. Pressure testing is a life safety issue. Long
term HDPE pipe pressure ratings at any given dimension ratio and composition
are extremely dangerous. Both ambient temperature and solar gain affect pipe
burst pressure. It is not unusual to see surface temperature in the neighborhood
of 200 degrees F in the southwest. See Plastic Pipe Institute, Design of PE piping
Systems, Chapter 6, pp. 158-159.

COMMITTEE ACTION: Reject

COMMITTEE STATEME

NT:

The proposed language needs further development to define the best test method requirements for

ground-heat exchangers.

TOTAL ELIGIBLE TO VOTE: 16

VOTING RESULTS: AFFIRMATIVE: 15, NOT RETURNED: Morelli

PUBLIC COMMENT:
Name:

Organization:
Representing:
Recommendation:
Code:

Section Number:

Comment on Proposal
Iltem Number:

Proposed Text:

Roshan Revankar
IGSHPA

Replace the code change proposal by this public comment
2018 USEHC
706.01

102.02
706.1 Testing. Pressure-testing of the ground-heat exchanger shall be performed in
accordance with Section 703.4. prier-te-the-installation-of a-vertical-heatexchangerinto
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Problem Statement:

Referenced
Standards:

Copyright Assignment:

Patent Policy:

Pressure testing has been addressed in section 703.4 as recommended by the
TG. Referring back to that section will ensure that the process is followed and
will avoid duplication.

This proposal is original material 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 to 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 proposal in this or
another similar or analogous form is used. | hereby warrant that | am the
author of this proposal and that | have full power and authority to enter
into this copyright assignment.

IAPMQ'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.
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USEHC 2018 — (708.1) ltem # 104

Name:

Representing:

Recommendation:

Section Number:

Proposed Text:

Problem
Statement:

Lisa Meline, Chair Steve Ferguson
IGSHPA Standards Committee ASHRAE
Revise text

708.1

708.0 System Start-Up.
708.1 General. The following requirements shall be verified prior to system start-up.
1) Plplng shall be cleaned and flushed—and—ﬂued—mth—the-heat—tmnsfeﬁnedmm

()

purqed from the piping svstem For DX systems, pressurize the system using

nitrogen for not less than 1 hour. This leak test is required to verify joints and other
manifold connections. Do not exceed 150 psig (1034 kPa) when pressure testing the
compressor unit and indoor system components.

(3) Fhe-airshall-bepurged-from-the-piping-system._The external heat exchanger loop
shall be cleaned, flushed, and filled with the heat transfer fluid medium, if required,
before connection to the building loop.

(4) The method used for the removal of air and adding additional heat transfer fluid
(where necessary) shaII be prowded

®)

m&h—the—mwu#aetu#e#s—mst&l%en—mstmeﬂens— All necessary addltlonal flow tests

of the ground heat exchanger shall be completed prior to heat pump start-up.

(6) Ground heat exchanger Mvalves and operating controls shall be set, adjusted, and
operating as required.

(7) The system shall be labeled at the loop charging valves with a permanent-type label,
indicating the type of heat transfer fluid used. Where antifreeze is used, the labels
shall indicate the antifreeze type and concentration.

(8) DX systems shall have permanent type labels installed and affixed on the
compressor unit with the refrigerant type and quantity.

(9) Supply and return lines, as well as associated isolation valves, from individual
boreholes or water wells shall be identified and tagged.

(10)For DX systems, refrigerant liquid and vapor lines from the loop system shall be
identified and tagged.

(11) Supply and return lines on submerged systems shall be identified in an approved
manner, at the point of entry to a surface water resource.

Items (2) and (3) were reversed in the process order. All air should be out of the
loops prior to adding the final heat transfer fluid if required. Item (5) was
corrected to address ground loop specifically. This section addresses items to be
done PRIOR to system start-up. Additional clarification was added to (6) to be
inclusive of DX systems. Item (7) is modified to require both water-only and
water/anti-freeze solutions. It also implies that water-treatment chemicals should
be identified. The interior piping is covered by Section 4 of this code. References
to the interior piping should be eliminated.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The proposed language is vague and unenforceable.

TOTAL ELIGIBLE TO VOTE: 16

VOTING RESULTS: AFFIRMATIVE: 15, NOT RETURNED: Morelli
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PUBLIC COMMENT:

Name:
Organization:

Representing:

Recommendation:

Code:
Section Number:

Comment on
Proposal Item
Number:

Proposed Text:

Problem
Statement:

Roshan Revankar

IGSHPA

Replace the code change proposal by this public comment
2018 USEHC
708.1

104

708.1 General. The following requirements shall be verified prior to system start-up.
Q) Plprng shall be cIeaned qushed and Qurgednued—wrththe—heat—trans#er—medmm

O]

wi%h—the—heat—trans#er;medmm—befereueenneeuen—ef—me—leeps DX svstems shaII be

pressurized using nitrogen for not less than 1 hour. This leak test is required to verify
joints and other manifold connections. The test pressure shall not exceed 150 psig (1034
kPa) when pressure testing the compressor unit and indoor system components.

(3) Fhe-air-shal-bepurged-from-thepiping-system-The ground heat exchanger and building
piping shall be cleaned, flushed, 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.

(4) FheA method used-for the removal of air and a method for adding additional-heat transfer
fluid (where necessary) shall be provided.

(5) The heat pumps shall be operational and adjustments shall be made in accordance with the
manufacturers mstallatron instructions.

(6) »

necessary addltlonal flow tests of the qround heat exchanqer shaII be completed DI’IOfR
heat pump start-up.

Ground heat exchanqer and building piping, valves and operatlnq controls shall be set
adjusted, and operatrnq as required.

Wi»;h—the—re#rrgeraat—ts,rLbe—anet—eraantrtgaL The svstem shaII be IabeIed at the Ioop charqlnq

valves with a permanent-type label, indicating the type of heat transfer fluid used. Where

antifreeze is used the labels shaII mdrcate the antlfreeze tvpe and concentratlon

- DX svstems shall have bermanent type
labels |nstalled and afflxed on the combressor unit Wlth the refrlqerant type and quantltv

(10)

+dentn‘-reel—and—tagged— Supplv and return I|nes as WeII as assomated |solat|on valves from
individual boreholes or water wells, shall be |dent|f|ed and taqqed

(11)

—For DX svstems refrlqerant

liquid and vapor lines from the loop system shall be |dent|f|ed and tagged.
(12) Supply and return lines on submerged systems shall be identified in an approved manner,
at the point of entry to a surface water resource.

The TG felt that this section needed to be re-written to follow current industry
standards and to make system startup procedures more enforceable. (1) It was
agreed that Subsection 708.1 (1) should be expanded to include purging. (2)
Language in Subsection 708.1 (2) referring to filling with a heat transfer medium was
deleted, and language for pressure testing with nitrogen was added. (3) Language in
Subsection 708.1 (3) referring to purging was deleted, as purging is now addressed
in 708.1 (1). Language to address cleaning and flushing was added. (4) Language in
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Referenced
Standards:

Copyright
Assignment:

Patent Policy:

Subsection 708.1 (4) was amended to clarify that methods for air removal and
addition of heat transfer fluid must be provided. (5) No change to Subsection 708.1
(5). (6) Language in Subsection 708.1 (6) regarding valves and operating controls
was deleted, and language regarding flow tests was added. (7) Language in
Subsection 708.1 (7) regarding labeling was deleted, and language regarding
building piping, valves and controls was added. (8) Language in Subsection 708.1 (8)
regarding DX system labels was deleted, and language regarding labeling of the heat
transfer fluid was added. (9) Language in Subsection 708.1 (9) regarding tagging of
system components was deleted, and language regarding DX system labeling
previously located in Subsection 708.1 (8) was added. (10) Language in Subsection
708.1 (10) regarding DX system tagging was deleted, and language previously
appearing in Subsection 708.1 (9) regarding supply and return line tagging was
added. (11) Language in Subsection 708.1 (11) regarding supply and return lines on
submerged systems was deleted, and language previously appearing in Subsection
708.1 (10) was added. (12) New Subsection 708.1 (12) was added, and language
previously appearing in Subsection 708.1 (10) regarding supply and return lines on
submerged systems was added.

This proposal is original material 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 to 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 proposal in this or another similar or
analogous form is used. | hereby warrant that | am the author of this proposal
and that | have full power and authority to enter into this copyright assignment.

IAPMOQ'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 IAPMQ's adherence to the ANSI
patent policy before the proposal that includes an essential patent claim is introduced
into the code development process.
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USEHC 2018 — (Chapter 9) Item # 122

Name: John Taecker
Representing: UL LLC
Recommendation: | Add new text
Section Number: Chapter 9
901.0 General.

901.1 Electrical. Electrical wiring and equipment shall comply with the applicable
requirements in Chapters 1 through 4 of NFPA 70, National Electrical Code (NEC),
except where modified or supplemented by the following Articles of NFPA 70:

1. Article 690 for solar photovoltaic systems, or

2. Article 691 for solar photovoltaic farms, or

3. Article 705 for utility interactive systems, or

4. Atrticle 706 for energy storage systems.

901.2 Fire Classification. PV systems shall comply with the fire classification
requirements in Chapter 15 of the Building Code where fire classification is required for
the building construction.

901.3 Structural. PV systems shall comply with the structural requirements in Chapter
16 of the Building Code.

901.4 Roof access. Access on roofs with photovoltaic systems shall be provided in
accordance with the Fire Code.

902.0 Equipment

902.1 Listing Requirements. Equipment used in PV power systems shall be listed in
accordance with Table 902.1.

TABLE 902.1
STANDARDS FOR PV EQUIPMENT
Proposed Text: EQUIPMENT STANDARDS

Charge controllers UL 1741
Combiner boxes UL 1741
Concentrator PV modules UL 8703
Flat-plate PV modules UL 1703
Inverters UL 1741
PV AC modules UL 1703 and UL 1741
PV DC Arc Fault Circuit Interrupters UL 1699B
PV DC connectors UL 6703
PV wire UL 4703
Rack mounting systems UL 2703
Rapid shutdown equipment and systems UL 1741

TABLE 1001.1

REFERENCED STANDARDS
REFERENCED
STANDARD NUMBER STANDARD TITLE APPLICATION SECTION
UL 1699B-2013 Outline of Investigation for Electrical Table 902.1

Photovoltaic (PV) DC Arc-
Fault Circuit Protection
UL 2703-2015 Mounting Systems, Mounting | Electrical Table 902.1
Devices, Clamping/Retention
Devices, and Ground Lugs for
Use with Flat-Plate
Photovoltaic Modules and
Panels
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Note: UL 1699B, UL 1703, UL 1741, UL 2703, UL 4703, UL 6703, and UL 8703
meet the requirements for mandatory reference standards in accordance
with Section 15.0 of IAPMO’s Regulations Governing Consensus
Development of the Uniform Solar Energy & Hydronics and Swimming Pool,
Spa & Hot Tub Codes.

(portions of table not shown remain unchanged)

The requirements in Chapter 9 are incomplete for solar photovoltaic systems.
They are limited to electrical requirements. According to Section 90.3 of the NEC,
requirements in Chapters 1 through 4 apply, except as modified or supplemented
by Chapters 5 through 7. The requirements currently in USEHC only apply to
solar photovoltaic systems. These current requirements do not apply to solar PV

Problem farms, utility interactive systems, and energy storage systems. In addition to the

Statement: electrical requirements, there are: 1. Requirements for resistance to external fire
exposure of the building with fire classification of the PV system, 2. Structural
support, including wind resistance for both ballasted and non-ballasted systems,
and 3. Access requirements on the roof for firefighters. The model codes require
all the equipment in a PV system to be listed, but don't identify all the standards
used for listing the equipment.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The proposed language needs further development to clarify building code references and needs to
address the conflicts between NFPA 70, Appendix B of the USEHC, and Chapter 9 of the USEHC.

TOTAL ELIGIBLE TO VOTE: 16
VOTING RESULTS: AFFIRMATIVE: 14, NEGATIVE: 1, NOT RETURNED: Morelli

EXPLANATION OF NEGATIVE:

FECTEAU: This proposal should have been accepted. Currently the requirements for photovoltaic (PV)
systems are incomplete. If installed to comply with the current requirements within the USEHC for PV
systems, there is a high probability that the installation will be in violation of the adopted Electrical Code
as well as the adopted Building and Fire Codes. The PV section of the USEHC should either be complete
or be deleted with a reference to the National Electrical Code for PV installations. Possibly a new section
to 322.3 Photovoltaic Systems. Photovoltaic systems shall comply with the requirements of the National
Electrical Code.

Due to the lack of PV technical experience, the committee voted to form a task group to address
proposals 122 through 126 along with Appendix B.

PUBLIC COMMENT:
Name: Jeffrey Fecteau (Chair PV Task Group)

Organization: UL

Representing:

Recommendation: | Replace the code change proposal by this public comment
Code: 2018 USEHC

Section Number: 315.3, 322.3, 322.4, Chapter 2, Chapter 9, Appendix B

Comment on
Proposal Item 122
Number:

Proposed Text:

63



315.3 Solar Photovoltaic (PV) Systems. Solar photovoltaic systems shall be installed in
accordance_compliance with Chapter9 the requirements of NFPA 70.

322.3 Fire Code. Solar photovoltaic systems shall comply with the requirements of the applicable
Fire Code.

322.4 Building Code. Solar photovoltaic systems shall comply with the requirements of the
applicable Building Code.

Delete the following Chapter 2 definitions:

CHAPTER 2
DEFINITIONS
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Delete Appendix B in its entirety.
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Problem
Statement:
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During the October 26, 2016 Uniform Solar Energy and Hydronics Code Technical Committee
(USEHC TC) meeting in Ontario, CA, the USEHC Acting TC chair requested a photovoltaic (PV)task
group be formed. The scope of PV task group is to review ltems 122, 123, 124, 125, and 126 of the
2016 USEHC ROP regarding PV systems, Sections 901.0, 902.0, 903.0, 908.0, and 909.0. The task
group will review and develop recommendations to the new proposed language to ensure technical
accuracy and to avoid conflicts between NFPA 70, Appendix B of the USEHC, and Chapter 9 of the
USEHC.

After close consideration, the PV Task Group has determined that there is a high probability that

PV systems installed in accordance with the USEHC requirements will be in violation of the adopted

National Electrical Code (NFPA 70) as well as the adopted Building, Residential and Fire Codes. This

conclusion was made for the following reasons:

- National Electrical Code (NEC) expertise cannot be duplicated. The NEC is comprised of
eighteen code making panels with an average or 23 members on each panel. These members are
considered electrical industry subject matter experts (SMESs) in all aspects of electrical products
and their installations. The members of NEC Code Making Panel 4 are SMEs specifically in PV
systems and associated equipment. It is virtually impossible to reproduce this level of expertise
separately for the USEHC.
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NEC requirements should not be extracted in part. The NEC is divided into nine chapters.
Chapters 1, 2, 3, and 4 apply generally to all electrical installations including solar PV systems.
Chapters 5, 6, and 7 apply to special occupancies, special equipment, or other special conditions
and may supplement or modify the requirements in Chapters 1 through 7. Specific PV
requirements are located in Articles 690 (Solar PV Systems) and 691 (Large Scale PV Electric
Power Production Facility). In addition, there are other NEC requirements directly associated
with photovoltaic systems such as Article 705 for utility interactive systems, Article 706 for
systems that include energy storage and Article 710 for stand-alone systems. All of these sections
are important and need to be considered in whole to ensure a safe installation.

Many NEC requirements are not currently covered in the USEHC. The current edition of the
USEHC Chapter 9 is based on extracted material from the 2014 NEC. However, there are critical
safety requirements not included in the current USEHC that are in the 2014 NEC such as NEC
Section 705.31 which requires overcurrent protection within 10 feet of a line side tap as well as
many more.

There are currently conflicts between the USEHC and NEC. A couple of examples are noted
in USEHC Sections 908.7 and 908.8. The DC arc-fault circuit protection and rapid shutdown
requirements in the USEHC (908.7 & 908.8) are only applicable to stand-alone PV systems
whereas in the NEC, it applies not only to a stand-alone system, but also to utility interactive and
multi-mode systems.

The DC arc-fault circuit protection requirement is applicable to the DC source and DC output
conductors that are installed on or in a building, not just too stand-alone systems. This requirement
is necessary to mitigate fire initiation hazards associated with arcing type faults that may occur in
the DC source circuits and DC output circuits. These arching type faults have been attributed to
fires such as the Bakersfield, CA Target roof top PV fire which occurred back on April 51", 2009
as well as numerous others, both commercial and residential.

The rapid shutdown requirement is applicable to all PV system circuits installed on or in
buildings, not just too stand-alone systems. Rapid shutdown addresses areas both inside and
outside the array boundary. The array boundary is defined as 1 foot from the array in all
directions. First responders must contend with elements of a PV system that remain energized
after the service disconnect is opened. The rapid shutdown requirement limits the allowable
voltage within the identified boundary so that the shock hazard for emergency responders is
significantly reduced.

The USEHC authorizes deviation from the NEC. It is not logical to allow deviation from a

code written by individuals who are SMEs in the hazards and safety requirements of PV systems
and associated electrical equipment. USEHC, Section 901.3 specifically states that where the
requirements of NFPA 70 (National Electrical Code) and the USEHC differ, the requirements of
the USEHC shall apply. This authorization to deviate from the requirements located within the
NEC will result in conflict between enforcers, contractors, designers and installers but most
importantly, it will result in unsafe installations and put the public, first responders, AHJs and
others at high risk of shock and fire hazards.

There are requirements in other codes that are not covered in the USEHC.

0 The Fire Code (NFPA 1-2015) Section 11.12 has more than 35 specific PV requirements
in addition to those located within the NEC and are not included within the current
USEHC.

0 The International Fire Code (IFC-2015) has more than 15 specific PV requirements in
Sections 105, 601 and 605. These are in addition to those located within the NEC and
are not included within the current USEHC.

0 The requirements within both Fire Codes address access, smoke ventilation and marking
requirements which are considered necessary for fire department operations. These fire
department operations are essential to the preservation of persons and property and are
not adequately addressed within the current USEHC. There are some similar outdated
provisions within Appendix B, but Section B101.1 states that the provisions contained
are guidelines and shall not apply unless specifically adopted by local ordinance.

0 The International Building Code (IBC-2015) has more than 20 specific PV requirements
located in Sections 1505, 1507, 1510, 1512, 1603, 1607 and 3111. These are in addition
to those located within the NEC and are not included within the current USEHC.

0 The International Residential Code (IRC-2015) has more than 25 specific PV
requirements in Sections 324, 902, 905, 907 and 909. These are in addition to those
located within the NEC and are not included within the USEHC.

0 Both the Building and Residential Codes address safety concerns considered as
minimum requirements necessary to provide a reasonable level of safety to fire fighters
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and emergency responders during emergency operations. These concerns include items
such as; PV system fire classifications, wind resistance, the securing of the PV system to
the building, the structural integrity of the building and PV mounting systems as well as
specific requirements for building integrated PV systems.

- It is vitually impossible to keep the USEHC current with the requirements in all of these
codes (NEC, Building Code, Fire Code, Residential Code,) due to differences in adoption
cycle timelines. There is very active development for these products in the codes. The code
development time cycles will result in delays in extracts to the USEHC (IE. Once a change is
adopted in the NEC (3-year cycle), | will be proposed for the next USEHC (Another 3 years).
This could result in up to 6 years delay in adopting important modifications. Any delays could
result in risk to public safety.

Delete Chapter 9 in its entirety.
Delete Appendix B in its entirety.
Delete the above Chapter 2 definitions:

This proposal is original material 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 to 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 proposal in this or another
similar or analogous form is used. | hereby warrant that | am the author of this
proposal and that | have full power and authority to enter into this copyright
assignment.

IAPMOQ'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 IAPMQ's adherence to
the ANSI patent policy before the proposal that includes an essential patent claim is
introduced into the code development process.
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Delete Appendix B in its entirety.

211



212



213




214



A
e

 J

= 478 feet

15007t —®1 S ylight (typical)

6 ofeet —p| |-— 8 dfeet mp] |t +r4fm 6 feet —m=| |46 *1
A =)
(=] =] (=] *
a o Roof
1505zet o I~
=
8 afest
324 feet S IS +
Structur
al
[=] (] [ |
= [=] =

Structural membel“, Structuralal memizer

215



47 eet

~4—1 50 fest ——® Skylight (tvnical)!
6 feet = 6 @ feet —p| - r._6fie._
A
L u L
L O
= = Roof
150 feet ] |~
O O ==
]
, - - =) | | =
300 feet /' L1 L1 L1 L || L
SO L
' O
= E [m]
] O
= E o
Y

Structural member}

Structural=mer -~

-l
4 feet —| |- Structural member [~ 19 feet 2 inches
+ \ ‘A foet=fm=
7 1 I
* _III_LIII_ i 100 feet
r'_D_
4 feet: ;
5 feet
3 incheq T

Structural member - -*"

=— 8 feet 3 inches

216



Problem
Statement:

. 200 feetx e
. Structural membene|
=] -8 feet:

}
f 100 feet

4 feet i

e ——

=i |-

®
@
@

aQ

Structural member -4"",

During the October 26, 2016 Uniform Solar Energy and Hydronics Code Technical Committee (USEHC

TC) meeting in Ontario, CA, the USEHC Acting TC chair requested a photovoltaic (PV)task group be

formed. The scope of PV task group is to review Items 122, 123, 124, 125, and 126 of the 2016 USEHC

ROP regarding PV systems, Sections 901.0, 902.0, 903.0, 908.0, and 909.0. The task group will review

and develop recommendations to the new proposed language to ensure technical accuracy and to avoid

conflicts between NFPA 70, Appendix B of the USEHC, and Chapter 9 of the USEHC.

After close consideration, the PV Task Group has determined that there is a high probability that PV
systems installed in accordance with the USEHC requirements will be in violation of the adopted National
Electrical Code (NFPA 70) as well as the adopted Building, Residential and Fire Codes. This conclusion
was made for the following reasons:

- National Electrical Code (NEC) expertise cannot be duplicated. The NEC is comprised of
eighteen code making panels with an average or 23 members on each panel. These members are
considered electrical industry subject matter experts (SMEs) in all aspects of electrical products and
their installations. The members of NEC Code Making Panel 4 are SMEs specifically in PV systems
and associated equipment. It is virtually impossible to reproduce this level of expertise separately for
the USEHC.

- NEC requirements should not be extracted in part. The NEC is divided into nine chapters.
Chapters 1, 2, 3, and 4 apply generally to all electrical installations including solar PV systems.

Chapters 5, 6, and 7 apply to special occupancies, special equipment, or other special conditions and
may supplement or modify the requirements in Chapters 1 through 7. Specific PV requirements are
located in Articles 690 (Solar PV Systems) and 691 (Large Scale PV Electric Power Production
Facility). In addition, there are other NEC requirements directly associated with photovoltaic
systems such as Article 705 for utility interactive systems, Article 706 for systems that include
energy storage and Article 710 for stand-alone systems. All of these sections are important and
need to be considered in whole to ensure a safe installation.

- Many NEC requirements are not currently covered in the USEHC. The current edition of the
USEHC Chapter 9 is based on extracted material from the 2014 NEC. However, there are critical
safety requirements not included in the current USEHC that are in the 2014 NEC such as NEC
Section 705.31 which requires overcurrent protection within 10 feet of a line side tap as well as

many more.

- There are currently conflicts between the USEHC and NEC. A couple of examples are noted in
USEHC Sections 908.7 and 908.8. The DC arc-fault circuit protection and rapid shutdown
requirements in the USEHC (908.7 & 908.8) are only applicable to stand-alone PV systems whereas
in the NEC, it applies not only to a stand-alone system, but also to utility interactive and multi-mode
systems.

The DC arc-fault circuit protection requirement is applicable to the DC source and DC output
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conductors that are installed on or in a building, not just too stand-alone systems. This requirement is
necessary to mitigate fire initiation hazards associated with arcing type faults that may occur in the
DC source circuits and DC output circuits. These arching type faults have been attributed to fires
such as the Bakersfield, CA Target roof top PV fire which occurred back on April 5%, 2009 as well
as numerous others, both commercial and residential.

The rapid shutdown requirement is applicable to all PV system circuits installed on or in

buildings, not just too stand-alone systems. Rapid shutdown addresses areas both inside and outside
the array boundary. The array boundary is defined as 1 foot from the array in all directions. First
responders must contend with elements of a PV system that remain energized after the service
disconnect is opened. The rapid shutdown requirement limits the allowable voltage within the
identified boundary so that the shock hazard for emergency responders is significantly reduced.
The USEHC authorizes deviation from the NEC. It is not logical to allow deviation from a code
written by individuals who are SMEs in the hazards and safety requirements of PV systems and
associated electrical equipment. USEHC, Section 901.3 specifically states that where the
requirements of NFPA 70 (National Electrical Code) and the USEHC differ, the requirements of the
USEHC shall apply. This authorization to deviate from the requirements located within the NEC
will result in conflict between enforcers, contractors, designers and installers but most importantly, it
will result in unsafe installations and put the public, first responders, AHJs and others at high risk of
shock and fire hazards.

There are requirements in other codes that are not covered in the USEHC.
0  The Fire Code (NFPA 1-2015) Section 11.12 has more than 35 specific PV requirements in
addition to those located within the NEC and are not included within the current USEHC.
0  The International Fire Code (IFC-2015) has more than 15 specific PV requirements in
Sections 105, 601 and 605. These are in addition to those located within the NEC and are
not included within the current USEHC.
0  The requirements within both Fire Codes address access, smoke ventilation and marking

requirements which are considered necessary for fire department operations. These fire
department operations are essential to the preservation of persons and property and are not
adequately addressed within the current USEHC. There are some similar outdated
provisions within Appendix B, but Section B101.1 states that the provisions contained are
guidelines and shall not apply unless specifically adopted by local ordinance.

0  The International Building Code (IBC-2015) has more than 20 specific PV requirements
located in Sections 1505, 1507, 1510, 1512, 1603, 1607 and 3111. These are in addition to
those located within the NEC and are not included within the current USEHC.

0  The International Residential Code (IRC-2015) has more than 25 specific PV requirements
in Sections 324, 902, 905, 907 and 909. These are in addition to those located within the
NEC and are not included within the USEHC.

0  Both the Building and Residential Codes address safety concerns considered as minimum
requirements necessary to provide a reasonable level of safety to fire fighters and
emergency responders during emergency operations. These concerns include items such
as; PV system fire classifications, wind resistance, the securing of the PV system to the
building, the structural integrity of the building and PV mounting systems as well as
specific requirements for building integrated PV systems.

It is vitually impossible to keep the USEHC current with the requirements in all of these codes
(NEC, Building Code, Fire Code, Residential Code,) due to differences in adoption cycle
timelines. There is very active development for these products in the codes. The code development
time cycles will result in delays in extracts to the USEHC (IE. Once a change is adopted in the NEC
(3-year cycle), I will be proposed for the next USEHC (Another 3 years). This could result in up to 6
years delay in adopting important modifications. Any delays could result in risk to public safety.

Delete Chapter 9 in its entirety.
Delete Appendix B in its entirety.
Delete the above Chapter 2 definitions:

This proposal is original material and is considered to be the submitter's own idea
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based on, or as a result of, research and experience, and is not copied from another
source.

| hereby irrevocably grant and assign to 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 proposal in this or another
similar or analogous form is used. | hereby warrant that | am the author of this
proposal and that | have full power and authority to enter into this copyright
assignment.

IAPMOQO'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.
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