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STATEMENT OF JURISDICTION

This Court has jurisdiction over this matter pursuant to
§63-46b-14, §63-46b-16 U.C.A. and §78-2a-3 U.C.A. This is an
appeal from an Order issued by the Industrial Commission of Utah
unlawfully applying the boiler construction requirements of the
ASME Code to the Polaris water heater manufactured by Petitioner
Mor-Flo Industries, Inc and as installed at the Arlington Place
Condominiums.

STATEMENT OF ISSUE PRESENTED AND STANDARD OF REVIEW

Whether the Industrial Commission of Utah erred when it
determined that the construction requirements of the American
Society of Mechanical Engineers ("ASME" or "ASME Code") regulate
the construction of water heaters used to provide both potable
water and residential space heating.

§63-46b-16(4) (d); correction of error standard. See, e.d.,

Bevans v. Industrial Commission, 790 P.2d 573 (Utah Ct. App.

1990); Utah Dept. of Admin. Servs. v. Public Serv. Comm'n, 658

P.2d 601 (Utah 1983).
CONSTITUTIONAL AND STATUTORY PROVISIONS

Section 35-7-5 et seq. U.C.A. (Addendum 3).

Selected provisions of the Boiler and Pressure Vessel Code
published by the ASME (1986 edition) as adopted in §35-7-5 et seq.
U.C.A. (Addendum B).

Selected provisions of the 1986 Addenda to the ASME Code as

adopted in §35-7-5 et seq. U.C.A. (Addendum C).



Selected provisions of the 1988 Addenda to the ASME Code as
adopted in §35-7-5 et seq. U.C.A. (Addendum D).

The State of Utah Boiler and Pressure Vessels Rules and
Regulations. (Addendunm E).

Section 58-56-4 U.C.A. (Addendum F).

Section 26-15-3 U.C.A. (Addendum G).

Selected portions of the Uniform Plumbing Code as adopted in
§§58-56-4 and 26-15-3 U.C.A. (Addendum H).

Selected provisions of the American National Standards
Institute, 221.10.1 as adopted in §§58-56-4 and 26-15-3 U.C.A.
(Addendum I).

Selected provisions of the American National Standards
Institute, Z21.10.3 as adopted in §§58-56-4 and 26-15-3 U.C.A.
(Addendum J) .

S8TATEMENT OF THE CASE
Nature of the Proceedings Below

On August 30, 1989, the Safety Division of the Industrial
Commission of Utah (the "Division") sent a letter to The Arlington
Place condominiums requiring the removal from service of the
Polaris water heaters ("Order for Removal") located there within
thirty (30) days. The Division claimed that the Polaris did not
comply with the Utah Boiler Code. (R. 10, 13-14). The Division
contends that because the Polaris is used to provide both heated
potable water and space heating it is no longer a water heater
(which would be exempt from the boiler code) but becomes a hot

water heating boiler. (R. 16-18). On September 27, 1989, Mor-Flo



Industries, Inc. ("Mor-Flo"), the manufacturer of the Polaris,
timely requested a hearing for review of the Order for Removal.
(A copy of this letter is attached as Exhibit B to Mor-Flo's
[Pretrial] Brief submitted to the Industrial Commission of Utah on
November 30, 1989.) It is Mor-Flo's position that the Polaris
continues to be a water heater exempt from the Utah Boiler Code
even when it is used to provide space heat.

On March 22, 1990, an administrative hearing was held before
Administrative Law Judge Janet L. Moffitt. At the hearing, James
C. Parsell, Safety Director for the Division ("Parsell") and
Charles W. Allison ("Allison") of the National Board of Boiler and
Pressure Vessel Inspectors testified on behalf of the Division.
(R. 2, 6, 28). Gary J. Bosma ("Bosma"), Vice President-Sales,
Engineered Products, of Mor-Flo and Richard Hendricks
("Hendricks") of Mountain Fuel Supply Co. testified on behalf of
Mor-Flo. (R. 2, 36, 63).

Oon May 4, 1990, Judge Moffitt issued Findings of Fact and
Conclusions of Law and Order (the "Initial Order") and ruled that
the Order for Removal of the Polaris units issued by the Division
be enforced.

Oon May 31, 1990, Mor-Flo timely submitted its Motion for
Review of the Initial Order to the Industrial Commission of Utah.
On August 22, 1990, the Industrial Commission of Utah affirmed the
Initial Order enforcing the Division's Order for Removal of the
Polaris wunits and denied Mor-Flo's Motion for Review (the

"Order"). Mor-Flo now appeals from that Order.



Requlations Adopted by Utah

Section 35-7-5 et seq. U.C.A. adopts the Boiler and Pressure
Vessel Code published by the American Society of Mechanical
Engineers ("ASME" or "“ASME Code") for enforcement in Utah.
(R. 9). The ASME Code is a construction code for boilers and
pressure vessels. The Division has issued The State of Utah
Boiler and Pressure Vessel Rules and Regulations ("Utah Boiler
Code"), which is substantially the same as the ASME Code. (R. 9).
The Utah Boiler Code expressly incorporates all of the provisions
of the ASME Code:

All boilers and pressure vessels . . . shall
be designed, constructed, inspected, stamped
and installed in accordance with the
applicable sections of the ASME Boiler and
Pressure Vessel Code and the latest Addenda
thereto, 1in effect, and these Rules and
Regulations.
See Utah Boiler Code, Part II, §l(a). No provision in the Utah

Boiler Code addresses the use of water heaters to provide both

potable water and space heating. (R. 19-20).

Sections 58-56-4 and 26-15-3 U.C.A. adopt the Uniform Plumbing
Code for enforcement in Utah. The Uniform Plumbing Code
incorporates by reference the standards published by the American
National Standards Institute ("ANSI"). (R. 63-64). ANSI sets
forth the construction standards for water heaters and virtually
all types of gas-burning appliance equipment. (R. 51). ANST

contains express provisions governing the use of water heaters to

provide both potable water and space heating. (R. 49).
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Statement of the Facts

Mor-Flo manufactures water heaters, including the Polaris.
Mor-Flo does not manufacture boilers. (R. 36-37). The Polaris is
a water heater built to ANSI specifications under Utah law, which
has an optional coil attachment for the purpose of space heating.
(R. 37, 42, 43, 50-53).

The Polaris - whether it is or is not used for space heat in
conjunction with providing potable water - does not have a heat
input that exceeds 200,000 Btus/hr., the water temperature in the
Polaris cannot exceed 210 degrees F, and the tank size of the
Polaris is less than 120 gallons. (R. 37, 45; Trial Exhibit D-1).

The Division acknowledges that a water heater that does not exceed

these standards is exempt from the construction requirements of the
Utah Boiler Code. (R. 26-27). See Utah Boiler Code, Part II
§16(i). The Division has never argued that the Polaris does not
meet the construction criteria for a water heater. (R. 22-23).
In a typical water heater used in most American homes,
including the Polaris, cold water enters the water heater from a
cold water supply system, and the water is then heated within the
water heater. The hot water leaves the water heater through pipes
that lead to hot water taps in kitchens and bathrooms. (R. 38).
Optional piping, called a recirculating loop, can be added to
water heaters, including the Polaris. A recirculating loop is
typically used in hotels or motels where it is necessary to

immediately have hot water at the faucet in each room. Often, the

hotel or motel water heating system is a long distance from the

11



water heater, and, consequently long piping runs from the water
heater to the various rooms. Without a recirculating 1loop, a
tenant would have to wait a long time for cold water to drain out
of these pipes before receiving hot water. The addition of a
recirculating loop causes hot water to continuously circulate from
the water heater to the faucet (and back to the water heater), so
that when the tenant turns on a faucet hot water is immediately
available for use. (R. 38-40). The ASME has determined that when
a water heater is used with a recirculating loop it is not
regulated by the ASME Code. (R. 40-41; Trial Exhibit R-2).
Consequently, a Polaris with a recirculating loop is not regulated
by the ASME Code or the identical Utah Boiler Code. (R. 41).

The Polaris can be used to provide both potable water heating
and space heating. When this is done, a pipe is attached to the
Polaris water heater that 1is essentially the same as a
recirculating loop and is sometimes called a coil. When the owner
desires space heat, heated water is circulated through this coil,
and a fan (which is not a part of the water heater) blows air
across this coil throughout the ductwork in the house. The water
in the coil recirculates - in the same fashion as a recirculating
loop - back into the water heater where it 1is reheated.
Simultaneously, the water heater continues to provide hot potable
water to faucets and other fixtures. (R. 42-45; Trial Exhibits D-1
and R-3). The water heater is not modified in any substantial way
to provide space heat. The fan blowing on the coil attachment does

not at all change the water heater. (R. 42-45).
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The Uniform Plumbing Code, through ANSI, expressly provides
regulations for the use of water heaters that provide both potable
water and space heating. (R. 49). See ANSI Z21.10.1 at §§1.30.6,
1.31.3 and ANST Z21.10.3 at §§1.30.5, 1.31.3. The Polaris complies
with the ANSI standards. (R. 50-53). Moreover, the American Gas
Association has certified the Polaris to these standards. (R. 53).

The Division acknowledges that the Utah Boiler Code does not
prohibit the use of a water heater for both potable water and space
heating. Likewise, nothing in the Utah Boiler Code expressly or
impliedly states that a water heater used for space heating must
be built to the ASME Code. (R. 18-20). The ASME has never
interpreted its Code to mean that a water heater becomes a boiler
when it is used to provide both potable water and space heating.
(R. 46-47). Moreover, 48 states have adopted the ASME Code and
none of those states have imposed the construction requirements of
the ASME Code on water heaters, like the Polaris, that provide both
potable water and space heating. (R. 48-49). 1In the states where
this issue was specifically addressed, it was determined that the
use of water heaters to provide both potable water and space
heating was governed by ANSI and not by the state boiler code.
(R. 48-49).

Water heaters that provide both potable water and space
heating have been sold in the United States and Canada since 1974.
Over 500,000 have been installed throughout the United States.
(R. 49). The purpose of the Utah Boiler Code and the ASME Code is

safety. (R. 25). The Utah Health Department has expressly stated

13



that it does not have any safety concerns with respect to the use
of water heaters to provide both potable water and space heating.
(R. 25, 62). Furthermore, the Division cannot specify any safety
concerns that it has with the use of water heaters to provide both
potable water and space heating. (R. 25).

Finally, the Division has conceded that it does not know how
the Polaris works. All that it has seen is the outside of the
unit. It does not know anything else about its construction.
(R. 25-26). Similarly, Allison, who testified on behalf of the
Division, does not know anything about how the Polaris functions.
(R. 32-33).

SUMMARY OF ARGUMENT

1. Under Utah law, ANSI, through the Uniform Plumbing Code,
governs the construction of water heaters that are used to provide
both potable water and space heating. ANSI contains express and
specific provisions for these water heaters. By contrast, the Utah
Boiler Code neither expressly nor impliedly applies to water
heaters that are used to provide both potable water and space
heating; it merely contains the general provisions for boilers and
certain large institutional types of water heaters. The Utah
Supreme Court has repeatedly ruled that specific statutory
provisions take priority over general statutory provisions.
Accordingly, ANSI is the governing provision in Utah. The Polaris
complies with ANSI. Consequently, as a matter of law, the Order

is incorrect.

14



2. The Industrial Commission has improperly attempted to
legislate by expanding the scope of the Utah Boiler Code to
regulate the use of residential size water heaters that provide
both potable water and space heating. The Division concedes that
there is nothing in the Utah Boiler Code that prohibits the use of
a water heater to provide both potable water and space heating.
Furthermore, the Division concedes that the Utah Boiler Code does
not address these water heaters. Indeed, there are no construction
specifications in the Utah Boiler Code for these water heaters.
The end result of this administrative legislation is a requirement
that the Polaris water heater be built to a specification that does
not exist in the Utah Boiler Code. The Order is incorrect as a
matter of law and should be reversed.

3. Under the Utah Boiler Code, it is clear and unambiguous
that the Polaris continues to be a water heater even when it is
used to provide both potable water and space heating. The Polaris
satisfies each and every requirement for a water heater under the
ASME Code. Moreover, the provisions contained in prior versions
of the ASME Code that excluded the use of water heaters for space
heating have been removed. Accordingly, the removal of this
exclusion now makes it clear that a water heater is still a water
heater even when used for space heating. Finally, the Polaris
cannot be a hot water heating boiler as claimed by the Division
because, among other reasons, it cannot boil water. Once it is
determined that the Polaris continues to be a water heater, it is

undisputed that it is a water heater exempt from the Utah Boiler

15



Code. The interpretation of the Utah Boiler Code by the Industrial
Commission is defective as a matter of law.

4. Imposing the Utah Boiler Code on the Polaris water heater
does not support its legislative purpose. The purpose of the Utah
Boiler Code is for the protection of the health and safety of the
citizens of the State of Utah. The Division presented no evidence
that it had any safety concerns. Rather, the Division testified
that the Utah Department of Health has no health-related concerns
with the Polaris. The Order is not reasonable in determining that
the legislative purpose of safety is enhanced by imposing on the
Polaris the construction requirements of the Utah Boiler Code.
Furthermore, no other state has imposed the ASME construction
requirements on the Polaris. The Industrial Commission has not
presented any reasonable basis for deviating from the universal
interpretations of the ASME Code. Finally, the Industrial
Commission's interpretation of the ASME Code is contrary to
interpretations made by the ASME itself. Again, the Industrial
Commission has not presented any reasonable basis for deviating
from the interpretations that the ASME has already made of its own
model code.

ARGUMENT

I. UNDER UTAH LAW, ANSI GOVERNS THE CONSTRUCTION OF WATER HEATERS
THAT ARE USED TO PROVIDE BOTH POTABLE WATER AND SPACE HEATING.

Sections 58-56-4 and 26-15-3 U.C.A. adopt the Uniform Plumbing
Code. The Uniform Plumbing Code incorporates ANSI by reference.
(R. 63-64). ANSI contains specific provisions for the regulation

of water heaters that are used to provide both potable water and

16



space heating. (R. 49). Through the Uniform Plumbing Code, ANSI
governs and expressly regulates the use of water heaters to provide
both potable water and space heating. (R. 49). ANSI contains
specific provisions for these water heaters. The conflicting
provisions contained in the Utah Boiler Code (as interpreted by the
Division) are merely general provisions for boilers and certain
other types of irrelevant commercial water heaters. (R. 16-18).
The Utah Supreme Court has repeatedly held that when two statutory
provisions conflict, the statute which is more specific will govern
over that which is more general. Millett v. Clark Clinic Corp.,
609 P.2d 934 (Utah 1980) ("Where the operation of two statutory
provisions is in conflict, that provision which is more specific
in its application will govern over that which is more general."
Id. at 936.); Cannon v. Gardner, 611 P.2d 1207 (Utah 1980); Perry
v. Pioneer Wholesale Supply Co., 681 P.2d 214 (Utah 1984) ("When
two statutory provisions appear to conflict, the more specific
provision will govern over the more general provision." Id. at
216.); Williams v. Public Service Commission of Utah, 754 P.2d 41
(Utah 1988).

By way of background, ANSI is a nationally recognized
association that provides safety, construction and performance
standards for many products. The 221 Committee of ANSI is the
committee responsible for setting the standards for gas-fired
appliances, controls and accessories, including gas water heaters.
(R. 51). The process by which these standards are developed is a

very lengthy one. Each standard is a result of stringent,

17



detailed, multi-tier draft and review processes involving input
from governmental agencies, consumers and industries. (R. 51-53).

For about four years, the Z21 Committee reviewed the use of
water heaters for both potable water and space heating. Experts
from around the United States were involved in the process
including the National Center for Disease Control in Atlanta, the
California Energy Commission, and the Gas Appliance Manufacturers
Association. (R. 51-53). The Z21 Committee specifically rejected
any adoption of the boiler requirements in the ASME Code for the
regulation of water heaters used to provide both potable water and
space heating. Rather, the Z21 Committee determined that a water
heater that is exempt from the ASME Code should continue to be
exempt even when the water heater is used for space heating.
(R. 52).

Ultimately, the Z21 Committee set the standards for water
heaters used for both potable water and space heating now contained
in ANST Z21.10.1 and Z21.10.3. (R. 50). The Polaris complies with
ANSI requirements for the use of a water heater that provides both
potable water and space heating. (R. 50). Furthermore, the
American Gas Association has certified the Polaris to the ANSI
standards. (R. 53).

The Polaris complies with the specific provisions of Utah law
governing water heaters that are used for both potable water and
space heating.

By contrast, a review of the Utah Boiler Code reveals that it

contains no provisions regulating the use and construction of a

18



water heater for space heating. (R. 19-20); see Utah Boiler Code.
Moreover, the Division conceded that the Utah Boiler Code does not
address the use of a water heater for space heating, and that there
is nothing in the Utah Boiler Code that precludes a water heater
from being used for space heating. (R. 19-20). The Utah Boiler

Code simply "doesn't address it." (Emphasis added.) (R. 19).

ANSI specifically and expressly regulates water heaters that
are used to provide both potable water and space heating. The Utah
Boiler Code neither expressly nor impliedly applies to water
heaters that are used to provide both potable water and space
heating but merely contains the general provisions for boilers and
certain other types of water heaters. Specific statutory
provisions take priority over general statutory provisions.
Accordingly, ANSI is the governing statute over the Polaris. The
Polaris complies with ANSI. Consequently, as a matter of law, the
Order applying the Utah Boiler Code is incorrect.

II. THE INDUSTRIAL COMMISSION HAS EXCEEDED ITS AUTHORITY.

The Industrial Commission has improperly attempted to
legislate by adding and expanding the scope of the Utah Boiler Code
to regulate the use of water heaters that provide both potable
water and space heating. Agencies have no legislative authority
and cannot supply something omitted from a statute. The question
is not what the legislature intended to enact, but what is the
meaning of that which it did enact. There is no authority under
any rule of statutory construction to add, enlarge, supply, expand,

extend or improve the provisions of a statute to meet a situation
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not provided for. Mountain States Tel. & Tel. Co. v. Public Serv.
Comm'n, 107 Utah 502, 155 P.2d 184 (1945); Matter of Cr. Invest.,
754 P.2d 633 (Utah 1988).

The Division concedes that there is nothing in the Utah Boiler
Code that prohibits the use of a water heater to provide both
potable water and space heating. (R. 18-19). The Division admits
that the Utah Boiler Code does not address this subject (R. 18-19).
Indeed, there are not even any construction specifications in the
Utah Boiler Code for these water heaters. (R. 55).

In its Order, the Industrial Commission has attempted to
partially fill this void in the Utah Boiler Code by expanding the
Code to regulate the Polaris by ruling that when a water heater is
used to provide both potable water and space heating that it is
subject to "regulation from each function it fulfills." (Order,
pP. 2). That is, it must satisfy the construction requirements for
both a hot water heating boiler and a water heater. (Order, p. 2).
The Order has resulted in a partial rewriting of the Utah Boiler
Code that is absurd.

It becomes patently clear that the Industrial Commission has
exceeded its authority by partially rewriting the Utah Boiler Code
when the end result of its drafting is examined. The Industrial
Commission has expanded the Utah Boiler Code by stating that it
requlates the Polaris, but a void continues to remain in the Code
for the construction of the Polaris. A review of the Utah Boiler
Code reveals that it contains no construction requirements for a

device that simultaneously satisfies the requirements for both a
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hot water heating boiler and a water heater. See Utah Boiler Code;
(R. 55). The Order requires the Polaris to be built to a
specification that does not exist in the Utah Boiler Code.

The Industrial Commission has partially rewritten the Utah
Boiler Code to cover the use of a water heater to provide both
potable water and space heating. The Industrial Commission has no
authority to rewrite the Utah Boiler Code. Furthermore, the end
result of this legislating by the Industrial Commission is a
requirement that the Polaris be built to a specification that does
not exist in the Utah Boiler Code. The Industrial Commission has
exceeded its authority, and the Order should be reversed.

III. A WATER HEATER CONTINUES TO BE A WATER HEATER UNDER THE UTAH

BOILER CODE EVEN WHEN IT IS USED TO PROVIDE BOTH POTABLE WATER
AND SPACE HEATING.

Under the Utah Boiler Code, it is clear and unambiguous that
the Polaris continues to be a water heater even when it is used to
provide both potable water and space heating. It is equally clear
that the Polaris is the type of water heater that is exempt from
the construction requirements of the Utah Boiler Code. No
interpretation of the Utah Boiler Code is needed. An unambiguous
statute is to be applied, not interpreted. Williams v. Mountain

States Tel. & Tel. Co., 763 P.2d 796 (Utah 1988).

The first step in analyzing the Utah Boiler Code (and by
incorporation, the ASME Code) is to determine whether the Polaris
is a water heater under the Utah Boiler Code. Once it is
established that the Polaris continues to be a water heater when

used for space heating, then the next step is to 1look for a
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provision contained in the Utah Boiler Code that exempts the
Polaris from its boiler construction requirements. The Polaris
does satisfy one of these exemptions.
A. The Polaris Is A Water Heater Under The Utah Boiler Code.
The Polaris satisfies each and every requirement for a water
heater under the Utah Boiler Code. See Utah Boiler Code, Part 1II,
§l(a). (R. 9). The ASME Code clearly and unambiguously sets forth
the criteria for distinguishing between a water heater and a hot
water heating boiler. An examination of these criteria establishes
that a water heater continues to be a water heater even if it is
used for space heating:
Differences in applicable criteria for
water heaters versus hot water heating boilers

are as follows:

(a) In a water heater, the temperature
of the water is limited to a maximum of 210°F.

(b) A water heater is provided with a
corrosion resistant lining or constructed with
corrosion resistant materials.

(c) A water heater is intended to supply
potable hot water with 100% makeup from a
potable water supply system. Therefore,
certain controls and indicating instruments,
such as a water level indicator, low and high
water cut-offs, and pressure and altitude
gages, are not necessary on a water heater.
Vessels built under the rules of Part HLW may
be used for storage of potable water.

See The INTRODUCTION to Part HLW of the ASME Code (1988 Addenda).
(R. 45; Trial Exhibit R-1).

The Polaris (whether or not it is used for space heating)
fulfills each of these requirements. The temperature of the water

in the Polaris is limited to 210°F; the lining is constructed with
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corrosion resistant material; and it supplies potable hot water
with 100% makeup from a potable water supply system. (R. 22-23,
45-46). Parsell testified that hot water heating boilers do not
meet these criteria. (R. 22-23).

The Industrial Commission completely ignored the criteria in
the ASME Code for distinguishing between a water heater and a hot
water heating boiler when it held that a water heater becomes a hot
water heating boiler when it is used for space heating. This
conclusion only considered the function of space heating to be the
distinguishing feature. (R. 16-18, 24-25). The function of space
heating, however, is not enumerated under the ASME Code as a
distinguishing feature between a water heater and a hot water
heating boiler. See INTRODUCTION to Part HLW of the ASME Code
(1988 Addenda). No law supports the Industrial Commission's
position. Accordingly, the Order is contrary to the plain language
of the ASME Code and Utah law.

Likewise, water heaters used to provide both potable water and
space heating continue to satisfy the definitional requirements for
a water heater. Utah Boiler Code, Part II, §6(m) defines water
heater as follows:

A closed vessel in which water is heated by
the combustion of fuels, electricity, or any
other source and withdrawn for use external to
the system at pressures not exceeding 160 psig
and shall include all controls and devices
necessary to prevent water temperatures from
exceeding 210 degrees F.

Bosma testified, without contradiction, that each of the

definitional requirements for a water heater are met when the
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Polaris is used to provide both potable water and space heating.
(R. 37, 43-46). Nothing in the definition either expressly or
impliedly states that a water heater cannot be used for space
heating. The Division conceded this point. (R. 18-19).

The Polaris fulfills each enumerated definitional requirement
for a water heater. The Polaris satisfies the definition of a
water heater. The Polaris is a water heater.

B. The Provisions Contained In Prior Versions Of The ASME

Code That Excluded The Use Of Water Heaters For Space
Heating Have Been Removed.

The ASME has removed from its Code the express exclusions on
the use of a water heater for space heating. The Utah Supreme
Court in Ogden City v. Boreman, 20 Utah 98, 57 P. 843 (1899), set
forth the construction rules for when a portion of a statute is
repealed and the remaining portion continues in force:

A general rule for the construction of
statutes is that, where a part of an act has
been repealed, it must, although of no
operative force, still be taken in construing
the rest. The propriety of comparing repealed
statutes with those remaining in force, or
subsequently enacted, for the purpose of
construing the latter, is not to be questioned
in the absence of any reference to them in the
statute under consideration. It is said by
End. Interp. St. §51, that: "The rule which
permits a resort to repealed and superseded
statutes in pari materia is of great
importance in the construction of statutes
which re-enact, with changes, and repeal
former ones, and in that of enactments
containing revisions or codifications of
earlier laws. As to the former, it is obvious
that a change of language is some indication
of a change of intention. Thus, where a
repealed act imposed a penalty on the owner of
cattle found 1lying on the highway 'without a
keeper, ' and the same provision was re-enacted
without the 1last words, the omission was
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construed as obviously showing the intention
that the presence of a keeper should not
longer absolve the owner from liability."
End. Interp. St. §§49-51.

57 P. at 844.

The only section of the current ASME Code that governs water
heaters is Part HLW. ee Part HG-100 of the ASME Code (1986
edition). It is clear that the current provisions of Part HLW of
the ASME Code cover water heaters used to provide both potable
water and space heating. In the 1986 edition of the ASME Code, the
INTRODUCTION to Part HLW provided that it covers water heaters

except those used for space heating. (There was no statement as

to what provisions would cover a water heater used for space
heating.) The INTRODUCTION provided in pertinent part:
Since the majcr use of water heaters is to

supply clean, potable water for various
cleaning purposes, after which the water is

discarded, and inasmuch as the maximum
temperature is 210°F, the design, development,
testing, corrosion protection, controls,

installation, and end use are so different
from heating boilers, it became necessary to
establish separate requirements in this
Section for 1lined water heaters supplying
potable hot water for commercial purposes

other than for space heating. (Emphasis
added. ]

See INTRODUCTION to Part HLW of the ASME Code (1986 edition).
Part HLW-100 of the ASME Code (1986 edition) sets forth the
Scope of Part HLW. This provision also expressly excluded from its
coverage water heaters used for space heating:
(a) The rules in Part HLW are applicable to

water heaters . . . other than for space
heating. [Emphasis added.]
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See Part HLW-100(a) of the ASME Code (1986 edition). Accordingly,
the provisions of Part HLW of the ASME Code (1986 edition) governed
water heaters except those used for space heating.
The 1988 Addenda to the ASME Code amended the INTRODUCTION to
Part HIW of the ASME Code (1986 edition). The INTRODUCTION
eliminated the exclusion relating to the use of water heaters for
space heating. (R. 64). Accordingly, Part HLW now includes in its
coverage water heaters used for space heating. The pertinent
portions of the 1988 Amended INTRODUCTION to Part HLW provide:
Part HLW applies to water heaters in
commercial or industrial sizes providing
corrosion resistance for supplying potable hot
water for commercial purposes at pressures not
exceeding 160 psig and temperatures not
exceeding 210 F.
See INTRODUCTION to Part HLW of the ASME Code (1988 Addenda).
Furthermore, the 1986 Addenda to the ASME Code had already
amended Part HLW-100, "Scope" to eliminate its exclusion from
coverage of water heaters used for space heating. See 1986 Addenda
to Part HLW-100 Scope.
Consequently, it is clear that the current Part HLW of the
ASME Code now covers water heaters used to provide both potable
water and space heating.
As set forth in §III(a) of this Brief, the INTRODUCTION to
Part HLW also sets forth the criteria for distinguishing between
a water heater and a hot water heating boiler. These criteria
govern both water heaters that are or are not used to provide both

potable water and space heating because the exclusion from coverage

of water heaters for space heating has been removed. As set forth
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in detail above, the Polaris satisfies the criteria for a water
heater set forth in the INTRODUCTION to Part HLW of the ASME Code
(1988 Addenda). Consequently, under the Utah Boiler Code and the
ASME Code it is clear that a water heater continues to be a water
heater even when it is used for space heating.

C. The Polaris Cannot Be A Hot Water Heating Boiler.

The Polaris - even when it is used to provide both potable
water and space heating - does not (as argued by the Division)
satisfy the definition of a hot water heating boiler. Utah Boiler
Code, Part II, §6(j) defines hot water heating boiler as follows:

A boiler in which no steam is generated, from
which hot water is circulated for heating
purposes and then returned to the boiler, and
which operates at a pressure not exceeding 160
psig and/or at temperatures of 250 degrees F
at or near the boiler cutlet.

The Polaris cannot boil water. (R. 20, 45-46). In contrast,
a hot water heating boiler is permitted to boil water. (R.20).
In the Polaris, water is withdrawn for use external to the system
(e.g. at a sink or shower). (R. 43-44). 1In contrast, a hot water
heating boiler 1is a closed system (the water continuously
recirculates) and water is not withdrawn external to the system.
(R. 21). It 1is clear that the Polaris cannot satisfy the
definitional requirements for a hot water heating boiler.

Under the Utah Boiler Code and the ASME Code it is clear that
the Polaris is a water heater. The Industrial Commission is
attempting to replace the plain language of the Code with its own

desired interpretation. The Industrial Commission's interpretation

is not relevant or necessary because under the Utah Boiler Code and
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the ASME Code it is clear and unambiguous that the Polaris
continues to be a water heater when it is used to provide both
potable water and space heating.

D. The Polaris Is Exempt From The Utah Boiler Code.

Once it is determined that the Polaris is a water heater under
the Utah Boiler Code, then the next question is whether the Polaris
is the type of water heater that is exempt from the construction
requirements of the Utah Boiler Code. The Division agreed that a
water heater is exempt from Utah Boiler Code when it does not
exceed the limitations set forth in Utah Boiler Code, Part II,
§16(i). (R. 26-27). Those limitations are:

(1) A heat input of 200,000 btu/hr.

(2) A water temperature of 210 degrees F.

(3) A water-containing capacity of 120 gallons.
Bosma testified, without contradiction, that the Polaris does not
exceed those limitations. (R. 37, 45-46). Consequently, the
Polaris is a water heater that is exempt from the Utah Boiler
Code, and the Industrial Commission has no authority to regulate
the Polaris.

Under the Utah Boiler Code, it is clear and unambiguous that
the Polaris continues to be a water heater when it is used to
provide both potable water and space heating. Moreover, it is
undisputed that the Polaris does not exceed any of the limitations
set forth in the Utah Boiler Code, Part II, §16(i). Therefore,
the Polaris is a water heater that is exempt from the construction

requirements of the Utah Code. The Order is improper because the
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Industrial Commission has wrongfully imposed the construction
requirements of the Utah Boiler Code on the Polaris.
IV. NO EGI T HEALTH O SAFE CONCERN I8 FURTHERED BY

IMPOSING ON THE POLARIS THE EXCESSIVE AND COSTLY CONSTRUCTION
REQUIREMENTS OF THE UTAH BOILER CODE.

In the event that this Court determines that the Utah Boiler
Code is somehow ambiguous, then the Court should examine: (1) the
legislative purpose of the Utah Boiler Code; (2) other states'
interpretations; and (3) interpretations of the ASME Code. See,

e.qg., Williams v. Mountain States Tel. & Tel. Co., 763 P.2d 796

(Utah 1988) (in construing ambiguous statutes, a court should

attempt to ascertain the legislative intent); Williams v. Public

Service Comm'n of Utah, 754 P.2d 41, 47 (Utah 1988) (for guidance,
a court should look to other states that have interpreted similar

statutes); State v. Bishop, 753 P.2d 439 (Utah 1988) (in

construing a statute that is based on a model statute, the Court
should consider interpretations by the group that prepared the
model code).

A. Imposing The Utah Boiler Code On The Polaris Is Not In
Accordance With The lLegislative Purpose.

The 1legislative purpose of the Utah Boiler Code 1is not
furthered by requiring the Polaris to be constructed as a hot
water heating boiler. Parsell testified that the purpose of the
Utah Boiler Code is for the protection of the health and safety of
the citizens of the State of Utah. (R. 25-26). Furthermore, the
FOREWORD to the ASME Code provides:

The objective of the rules is to afford

reasonably certain protection of 1life and
property . . .
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See FOREWARD to the ASME Code (1986 edition).

Parsell testified that the Utah Department of Health has no
health-related concerns with the Polaris. (R. 25). Parsell
further testified that he did not have any specific safety concerns
relating to the Polaris. 1In fact, Parsell could not specify one
safety concern relating to the Polaris. (R. 25-26). The Division
produced no evidence showing that it had legitimate safety concerns
relating to the Polaris. Indeed, the Division has no basis for any
opinion because all that it has seen is the outside of the Polaris
and it does not know anything else about its construction.
(R. 25-26). Moreover, the purpose of ANSI is safety, and it has
spent numerous years investigating this product before it drafted
standards for these water heaters. See §I above.

Therefore, the 1legislative purpose is not seryed by the
Industrial Commission's interpretation of the Utah Boiler Code.
It is clear that no reasonable health or safety concern is
furthered by imposing on the Polaris the excessive construction
requirements for a hot water heating boiler under the Utah Boiler

Code.

B. No Other 8State Has Imposed The ASME Construction
Requirements On The Polaris.

An examination of the states throughout the United States
shows that Utah stands alone in its interpretation of the ASME
Code. Forty-eight states have adopted the ASME Code and none of
those states has imposed the construction requirements of the ASME

Code on the Polaris when it is used for space heating. 1In states
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where this issue was specifically addressed, it was determined that
the use of water heaters to provide both potable water and space
heating was governed by ANSI and not the boiler code. (R. 48-49).

Virtually every state has adopted the ASME Code. Utah is the
only state that now is attempting to impose the construction
requirements of the ASME Code on the Polaris. (R. 48-49). No
reasonable justification has been presented for varying from the

interpretations of the other states.

C. The Industrial Commission's Interpretation Is Contrary
To Interpretations Made By The ASME.

Bosma testified that in May 1989, he attended a meeting of the
ASME in Tulsa, Oklahoma. Parsell was also present at this meeting.
(R. 46-47). 1In response to a request for an interpretation by
Mor-Flo, the ASME did not agree that a water heater becomes a
boiler when it is used for space heating. (R. 46-47).

Furthermore, the ASME stated that a water heater that uses an
optional recirculation loop continues to be a water heater and is
not required to be constructed as a boiler in accordance with the
ASME Code. (R. 40-41; Trial Exhibit R-2). As Bosma testified, a
water heater with a recirculation loop is almost identical to the
construction of the Polaris when it is used for space heating. The
only difference is that a fan blows air over the piping in the
Polaris. (R. 44). No evidence was submitted (or could have been
submitted) to the Industrial Commission showing that the blowing
of air over the piping changes a water heater into a hot water

heating boiler.
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The Industrial Commission's interpretation is contrary to the
interpretations of the ASME Code. Once again, the Division has no
basis or reasonable justification for its interpretation.

An examination of the legislative purpose; the interpretétions
of other ASME states; and the interpretations by ASME demonstrates
that there is no reason or justification for interpreting the Utah
Boiler Code as has been done in this case. This Court should not
subject the Polaris to the Utah Boiler Code without any reasonable
justification in law or in fact.

CONCLUSION

For the reasons set forth above, Petitioners respectfully
request this Court to reverse the Industrial Commission's Order and
enter judgment in its favor.

Respectfully submitted,

A. ROBERT THQRUP

RAY, QUINNEY & NEBEKER
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Salt Lake City, Utah 84145-0385
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ADDENDUM A



BOILER INSPECTION LAW

35-7-5

CHAPTER 7
BOILER INSPECTION LAW

Sunset Act. — Section 63-55-7 provides that Title 35 terminates on July 1, 1995.

Section
35-7-1 to 35-7-4. Repealed.

35-7-5. Scope of act — Exemptions.

35-7-6.  Standards for construction and de-
sign — Special approved designs
— Maintenance requirements.

35-7-7.  Annual inspection requirement —

Inspection intervals, maximum —
Insurance company inspections —

35-7-1 to 35-7-4. Repealed.

Repeals. — Sections 35-7-1 to 35-7-4 (L.
1945, ch. 72, §§ 1to 4; C. 1943, Supp., 42-7-1 to
42-7-4), relating to boiler inspection, were re-

Section
Inspection certificate — Suspen-
sion of inspection certificate —
Duration — Standards of commis-
sion inspectors.

Fees.

Violation of act — Misdemeanor —
Penalty.

35-7-8.
35-7-9.

pealed by Laws 1967, ch. 69, § 6. For present
provisions, see 35-7-5 et seq.

35-7-5. Scope of act — Exemptionss

This act shall, except as otherwise provided herein, cover all boilers and
pressure vessels used in industrial or manufacturing establishments, business
establishments, sawmills, construction jobs and every place where workmen
or the public may be exposed to the risks thereof. This act shall not apply to:

a. Boilers subject to inspection, control or regulation under or pursuant
to the terms of any law or regulation of the U.S. Government or,any of its

agencies.

b. Air tanks located on vehicles used for transporting passengers or

freight.

¢. Pressure vessels operated entirely full of water or other liquid which
is not materially more hazardous than water, provided the temperature of

the vessel contents does not exceed 150° F.
d. Water heater tanks of the type commonly known as domestic water

heaters.

e. Pressure vessels meeting the requirements of the Interstate Com-
merce Commission for shipment of liquids or gases under pressure.

f. Boilers and pressure vessels which are excluded from the Boiler and
Pressure Vessel Code published by the American Society of Mechanical

Engineers.

History: L. 1967, ch. 69, § 1.
Meaning of “this act”. — The term "this
act”, referred to in this section, means Laws

1967, Chapter 69, which appears as §§ 35-7-5
to 35-7-9.
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35-7-6 LABOR — INDUSTRIAL COMMISSION
COLLATERAL REFERENCES

Am. Jur. 2d. — 26 Am Jur. 2d Electricity, C.J.S. — 82 CJS. Steam § 1.
Gas, and Steam § 17. Key Numbers. — Steam & 1.

35-7-6. Standards for construction and design — Special
approved designs — Maintenance requirements.

For the purposes of this act the standards for the design and construction of
new boilers and new pressure vessels shall be the latest applicable provisions
of the Boiler and Pressure Vessel Code published by the American Society of
Mechanical Engineers. This act shall not be construed as preventing the con-
struction and use of boilers or pressure vessels of special design, subject to
approval of the Utah Industrial Commission, provided such special design
provides a level of safety equivalent to that contemplated by the Boiler and
Pressure Vessel Code of the American Society of Mechanical Engineers.
Boiler and pressure vessels, including existing boilers and pressure vessels,
shall be maintained in safe operating condition for the service involved.

History: L. 1967, ch. 69, § 2.
Meaning of “this act”. — Sce same catch-
line in notes following § 35-7-5.

COLLATERAL REFERENCES

4Am. Jur. 2d. — 26 Am. Jur. 2d Electricity, C.J.S. — 82 CJ.S. Steam § 12.
Gas, dhd Steam § 17. Key Numbers. — Steam & 1.

35-7-7. Annual inspection requirement — Inspection inter-
vals, maximum — Insurance company inspec-
tions — Inspection certificate — Suspension of
inspéetion certificate — Duration — Standards of

commission inspectors.

On and after July 1, 1967, each boiler used or proposed to be used within
this state, except boilers exempt under Section 35-7-5, shall be thoroughly
inspected internally and externally, annually (except as otherwise herein pro-
vided), while not under pressure, by the industrial commission or by inspec-
tors approved and deputized by said commission as to its safety of construc-
tion, installation, condition, and operation. If at any time a hydrostatic test
shall be deemed necessary by the industrial commission to determine the
safety of a boiler, the same shall be made at the direction of the commission,
allowing a reasonable time for owner or user to comply. Not more than four-
teen months shall elapse between internal inspections of boilers, except not
more than thirty months between internal inspections of large power boilers
(those operated and monitored continuously with adequate maintenance, com-
bustion, and water controls). The industrial commission may extend the in-
spection interval in writing when proper evidence has been presented as to
method of operation, performance records and water treatment. All low pres-
sure boilers (steam fifteen pounds per square inch pressure and water sixty
pounds per square inch pressure, maximum) shall be internally and exter-
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BOILER INSPECTION LAW 35-7-8

nally inspected at least biennially where construction will permit. Boilers
inspected by deputized inspectors employed by insurance companies, if made
within the time limits herein provided, shall be considered to meet the provi-
sions of this act if reports of such inspections are filed with the Industrial
Commission within thirty days after such inspection, and if such boilers are
certified by such inspectors employed by insurance companies as being safe to
operate for the purpose for which they are being used; and such inspection and
filing of such report with the Industrial Commission shall exempt such boiler
or boilers from inspection fees herein provided.

If a boiler shall, upon inspection, be found to be suitable and to conform to
the rules and regulations of the Industrial Commission, the inspector shall
issue to such owner or user an inspection certificate.

The Industrial Commission may at any time suspend an inspection certifi-
cate when in its opinion the boiler for which it was issued may not continue to
be operated without menace to the public safety or when the boiler is found
not to comply with the safety rules of the commission. Such suspension of an
inspection certificate shall continue in effect until such boiler shall have been
made to conform to the safety rules of the Industrial Commission and a new
certificate is issued.

Inspectors deputized or employed by the Industrial Commission under this
act shall meet at all times nationally recognized standards of qualifications of
fitness and competence for such work.

History: L. 1967, ch. 69, § 3.
COLLATERAL REFERENCES

Am. Jur. 2d. — 26 Am. Jur. 2d Electricity, C.J.S. — 82 CJ.S. Steam § 14.
Gas, and Steam § 17. Key Numbers. — Stean

35-7-8. Fees.

The owner or user of a boiler required by this chapter to be inspected shall
pay to the secretary of the Industrial Commission fees for inspection or for
permits to operate in amounts set by the Industrial Commission pursuant to
Subsection 63-38-3(2). The secretary of the Industrial Commission shall pay
all sums so received to the state treasurer.

History: L. 1967, ch. 69, § -£; 19814, ch. 15, tion 63-38-3(2)" to the first sentence; deleted a
§ 1; 1984 (2nd S.8.), ch. 15, § 46. second sentence which read: "Such fees shall
Amendment Notes. — The 1984 (2nd S.S.) not exceed $100 per boiler”; and made minor
amendment substituted “chapter” for “act” in changes in phraseology.
the first sentence; added "pursuant to Subsec-

COLLATERAL REFERENCES

C.J.S. — 82 CJ.S. Steam § 3.
Key Numbers. — Steam < 3.
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35-7-9 LABOR — INDUSTRIAL COMMISSION

35-7-9. Violation of act — Misdemeanor — Penalty.

On and after July 1, 1967, it shall be unlawful for any person, firm, partner-
ship or corporation to operate a boiler or pressure vessel to which this act
applies in violation of this act. Such violation shall constitute a misdemeanor
on the part of the owner, user or operator thereof, and be punishable for a fine
not exceeding $100 or imprisonment not to exceed ninety days or both, at the
discretion of the court.

History: L. 1967, ch. 69, § 5.
Meaning of “this act”. — See same catch-
line in notes following § 35-7-5.
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FOREWORD

The American Society of Mechanical Engineers set
up a committee in 1911 for the purpose of formulating
standard rules for the construction of steam boilers
and other pressure vessels. This committee is now
called the Boiler and Pressure Vessel Commiittee.

The Committee’s function is to establish rules of
safety governing the design, fabrication, and inspec-
tion during construction of boilers and pressure
vessels, and to interpret these rules when questions
arise regarding their intent. In formulating the rules,
the Committee considers the needs of users, manufac-
turers, and inspectors of pressure vessels. The objec-
tive of the rules is to afford reasonably certain
protection of life and property and to provide a
margin for deterioration in service so as to give a
reasonably long, safe period of usefulness. Advance-
ments in design and material and the evidence of
experience have been recognized.

The Boiler and Pressure Vessel Committee deals
with the care and inspection of boilers and pressure
vessels in service only to the extent of providing
suggested rules of good practice as an aid to owners
and their inspectors.

The rulés established by the Committee are not to
be interpreted as approving, recommending, or en-
dorsing any proprietary or specific design or as
limiting in any way the manufacturer’s freedom to
choose any method of design or any form of construc-
tion that conforms to the Code rules.

The Boiler and Pressure Vessel Committee meets
regularly to consider revisions of the rules, new rules
as dictated by technological development, Code Cases,
and requests for interpretations. Requests for interpre-
tation must be addressed to the Secretary in writing
and must give full particulars in order to receive
consideration and a written interpretation (see Manda-
tory Appendix covering preparation of technical
inquiries). Proposed revisions to the Code resulting
from inquiries will be presented to the Main Commit-
tee for appropriate action. The action of the Main
Committee becomes effective only after confirmation
by letter ballot of the Committee and approval by
ASME.

Proposed revisions to the Code approved by the
Committee are submitted to the American National
Standards Institute and published in Mechanical
Engineering to invite comments from all interested
persons. After the allotted time for public review and
final approval by ASME, revisions are published
annually in Addenda to the Code.

Code Cases may be used in the construction of
components to be stamped with the ASME Code
symbol beginning with the date of their approval by
ASME.

After Code revisions are approved by ASME, they
may be used beginning with the date of issuance
shown on the Addenda. Revisions become mandatory
as minimum requirements six months after such date
of issuance, except for boilers or pressure vessels
contracted for prior to the end of the six-month
period.

Manufacturers and users of components are cau-
tioned against making use of revisions and Cases that
are less restrictive than former requirements without
having assurance that they have been accepted by the
proper authorities in the jurisdiction where the com-
ponent is to be installed.

Each state and municipality in the United States
and each province in the Dominion of Canada that
adopts or accepts one or more Sections of the Boiler
and Pressure Vessel Code is invited to appoint a
representative to act on the Conference Committee to
the Boiler and Pressure Vessel Committee. Since the
members of the Conference Committee are in active
contact with the administration and enforcement of
the rules, the requirements for inspection in this Code
correspond with those in effect in their respective
jurisdictions. The required qualifications for an Au-
thorized Inspector or an Authorized Nuclear Inspec-
tor under these rules may be obtained from the
administrative authority of any state, municipality, or
province which has adopted these rules.

The Boiler and Pressure Vessel Committee in the
formulation of its rules and in the establishment of
maximum design and operating pressures considers
materials, construction, methods of fabrication, in-



spection, and safety devices. Permission may be
granted to regulatory bodies and organizations pub-
lishing safety standards to use a complete Section of
the Code by reference. If usage of a Section, such as
Section IX, involves exceptions, omissions, or changes
in provisions, the intent of the Code might not be
attained.

Where a state or other regulatory body, in the
printing of any Section of the Boiler and Pressure
Vessel Code, makes additions or omissions, it is
recommended that such changes be clearly indicated.

The National Board of Boiler and Pressure Vessel
Inspectors is composed of chief inspectors of states
and municipalities in the United States and of prov-
inces in the Dominion of Canada that have adopted
the Boiler and Pressure Vessel Code. This Board, since
its organization in 1919, has functioned to uniformly
administer and enforce the rules of the Boiler and
Pressure Vessel Code. The cooperation of that organi-
zation with the Boiler and Pressure Vessel Committee
has been extremely helpful.

It should be pointed out that the state or municipal-
ity where the Boiler and Pressure Vessel Code has
been made effective has definite jurisdiction over any
particular installation. Inquiries dealing with problems
of local character should be directed to the proper
authority of such state or municipality. Such authority
may, if there is any question or doubt as to the proper
interpretation, refer the question to the Boiler and
Pressure Vessel Committee.

The Specifications for base materials given in
Section II, Parts A and B, are identical with or similar
to those of The American Society for Testing and
Materials. When reference is made in an ASME
Material Speeification to an ASTM Specification for
which a companion ASME Specification exists, the
reference shall be interpreted as applying to the
ASME Material Specification. Specifications for weld-
ing materials given in Section II, Part C, are identical

with or similar to those of the American Welding
Society. Not all matenals included in the ASME
Material Specifications in Section II have been adopt-
ed for Code use. Usage is limited to those materials
and grades adopted by at least one of the other
Sections of the Code for application under rules of
that Section. All materials allowed by these various
Sections and used for construction within the scope of
their rules shall be furnished in accordance with
ASME Material Specifications contained in Section II
except where otherwise provided in Code Cases or in
the applicable Section of the Code. Materials covered
by these Specifications are acceptable for use in items
covered by the Code Sections only to the degree
indicated in the applicable Section. Materials for Code
use should preferably be ordered, produced, and
documented on this basis; however, material produced
under an ASTM Specification may be used in lieu of
the corresponding ASME Specification, provided the
requirements of the ASTM Specification are identical
(excluding editorial differences) or more stringent than
the ASME Specification for the Grade, Class, or Type
produced and provided that the material is confirmed
as complying with the ASTM Specification. Material
produced to an ASTM specification with requirements
different from the requirements of the corresponding
ASME Specification may also be used in accordance
with the above, provided the material manufacturer or
vessel manufacturer certifies with evidence acceptable
to the Authorized Inspector or Authorized Nuclear
Inspector that the corresponding ASME Specification
requirements have been met. Material produced to an
ASME or ASTM Material Specification is not limited
as to country of origin.

When required by context in this Section, the
singular shall be interpreted as the plural, and vice-
versa; and the feminine, masculine, or neuter gender
shall be treated as such other gender as appropriate.



STATEMENT OF POLICY
ON THE USE OF CODE SYMBOLS AND
CODE AUTHORIZATION IN ADVERTISING

ASME has established procedures to authorize
qualified organizations to perform various activities in
accordance with the requirements of the ASME Boiler
and Pressure Vessel Code. It is the aim of the Society
to provide recognition of organizations so authorized.
An organization holding authorization to perform
various activities in accordance with the requirements
of the Code may state this capability in its advertising
literature.

Organizations that are authorized to use Code
Symbols for marking items or constructions which
have been constructed and inspected in compliance
with the ASME Boiler and Pressure Vessel Code are
issued Certificates of Authorization. It is the aim of
the Society to maintain the standing of the Code
Symbols for the benefit of the users, the enforcement
jurisdictions, and the holders of the symbols who
comply with all requirements.

Based on these objectives, the following policy has
been established on the usage in advertising of
facsimiles of the symbols, Certificates of Authoriza-
tion, and reference to Code construction. The Ameri-

can Society of Mechanical Engineers does not “ap-
prove,” ‘“certify,” “rate,” or ‘“endorse” any item,
construction, or activity and there shall be no state-
ments or implications which might so indicate. An
organization holding a Code Symbol and/or a Cer-
tificate of Authorization may state in advertising
literature that items, constructions, or activities “‘are
built (produced or performed) or activities conducted
in accordance with the requirements of the ASME
Boiler and Pressure Vessel Code,” or “meet the
requirements of the ASME Boiler and Pressure Vessel
Code.”

The ASME Symbol shall be used only for stamping
and nameplates as specifically provided in the Code.
However, facsimiles may be used for the purpose of
fostering the use of such construction. Such usage may
be by an association or a society, or by a holder of a
Code Symbol who may also use the facsimile in
advertising to show that clearly specified items will
carry the symbol. General usage is permitted only
when all of a manufacturer’s items are constructed
under the rules.

STATEMENT OF POLICY
ON THE USE OF ASME MARKING
TO IDENTIFY MANUFACTURED ITEMS

The ASME Boiler and Pressure Vessel Code pro-
vides rules for the construction of boilers, pressure
vessels, and nuclear components. This includes re-
quirements for materials, design, fabrication, exam-
ination, inspection, and stamping. Items constructed
in accordance with all of the applicable rules of the
Code are identified with the official Code Symbol
Stamp described in the governing Section of the Code.

Markings such as “ASME,” “ASME Standard,” or
any other marking including “ASME” or the various
Code Symbols shall not be used on any item which is

vii

not constructed in accordance with all of the applica-
ble requirements of the Code.

Items shall not be described on ASME Data Report
Forms nor on similar forms referring to ASME which
tend to imply that all Code requirements have been
met when, in fact, they have not been. Data Report
Forms covering items not fully complying with ASME
requirements should not refer to ASME or they
should clearly identify all exceptions to the ASME
requirements.
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ARTICLE 1
SCOPE AND SERVICE RESTRICTIONS

HG-100 SCOPE

The requirements of Part HG apply to steam
heating boilers, hot water heating boilers, hot water
supply boilers, and to appurtenances thereto, and shall
be used in conjunction with the specific requirements
in Part HF, Boilers of Wrought Materials, and Part
HC, Cast Iron Boilers, whichever is applicable. Part
HG is not intended to apply to potable water heaters
except as provided for in Part HLW.

HG-101 SERVICE RESTRICTIONS

HG-101.1 Service Restrictions. The rules of this
Section are restricted to the following services:

(a) steam boilers for operation at pressures not
exceeding 15 psi;

(b) hot water heating boilers and hot water supply
boilers for operating at pressures not exceeding 160 psi
and/or temperatures not exceeding 250°F, at or near
the boiler outlet.

HG-101.2 Services in Excess of Those Covered by
This Section. For services exceeding the limits speci-
fied in HG-101.1, the rules of Section I shall apply.
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INTRODUCTION

The following is a brief introduction to Part HLW.
It is general in nature, and should not be considered as
a substitute for actual review of appropriate articles of
the document. However, this will give the user a better
understanding of the purpose, requirements, and
intent of Part HLW.

HISTORY

Since the major use of water heaters is to supply
clean, potable water for various cleaning purposes,
after which the water is discarded, and inasmuch as
the maximum water temperature is 210°F, the design,
development, testing, corrosion protection, controls,
installation, and end use are so different from heating
boilers, it became necessary to establish separate
requirements in this Section for lined water heaters
supplying potable hot water for commercial purposes
other than for space heating. Part HLW was prepared
by a Special Task Group established by the Chairman
of the ASME Subcommittee on Heating Boilers in
October 1967. The Task Group prepared these rules in
the course of 15 meetings held over a period of
approximately 3 years and took cognizance of those
requirements that are peculiar to lined water heaters.
The protective linings utilized not only extend the
useful life of water heaters but also provide rust-free
potable water. The lining materials included in Part
HLW are those which are in general use in the
industry and include glass, galvanized zinc, portland
cement, copper, fluorocarbon-based polymer linings,
and amine or polyamine epoxy linings. Part HLW
includes gas, oil, and electrically heated water heaters.

Coverage was later expanded to allow construction
of lined vessels for the storage of potable water. Except
for marking, construction requirements are the same
as for fired vessels.

It was later recognized that some structural materi-
als had sufficient corrosion resistance to be utilized in
the construction of potable water vessels. Although
unlined, a vessel so constructed would comply with
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the intent of Part HLW to supply clean, potable water.
The scope was expanded to include water heaters and
storage tanks so constructed.

GENERAL

Part HLW applies to water heaters in commercial
or industrial sizes providing corrosion resistance for
supplying potable hot water for commercial purposes.
A water heater is defined as a closed vessel in which
water is heated and withdrawn for use external to the
system at pressures not exceeding 160 psig and
temperatures not exceeding 210°F. Application to
residential size water heaters is not intended and is
excluded by the provisions of HLW-101.

Differences in applicable criteria for water heaters
versus hot water heating boilers are as follows.

(a) In a weter heater, the temperature of the water
is limited to a maximum of 210°F.

(b) A water heater is intended to directly supply
potable water for external use, with 100% makeup.

(c) To supply rust-free potable hot water, a water
heater is provided with a corrosion resistant lining or
constructed with corrosion resistant materials.

(d) Since a water heater is directly connected to a
potable water supply system, certain controls and
indicating instruments, such as a water level indicator,
low and high water cut-offs, and pressure and altitude
gauges, are not necessary on a water heater.

(e) Since the demand for potable hot water can be
intermittent and of short duration, considerations are
given to minimize the temperature gradation within
the water heater to control the temperature of
discharge water.

The following is a brief outline of the contents of
each Article of Part HLW.

Article 1 — General

The scope of Part HLW is given, and definitions of
the various water heaters are stated.
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Article 2 — Materials

The material requirements for the linings permitted
are specified as well as the lining thickness require-
ments. The material requirements specified for the
lining materials were, in general, taken from existing
standards by abstracting those requirements which
were considered to be those essential for the applica-
tions covered by these rules. Minimum thicknesses for
the backing materials for use with each of the water
heater linings is specified.

Article 3 — Design

The design criteria for water heaters is given in
Article 3. The pressure is specified as a maximum
allowable working pressure of 160 psi with a minimum
of 100 psi. The maximum water temperature permit-
ted is 210°F.

The maximum allowable working pressure of the
water heater shall be established in accordance with
the proof test provision of HLW-500. As an alterna-
tive, stress values in Table HLW-300 may be used in
calculations employing the available formulas when
applicable to the geometry of the lined water heater or
parts.

Article 4 — Weldments

The provisions for weldment joint design are similar
to those given elsewhere in this Section and in Section
VIII, Division 1. In addition, some acceptable joint
designs are provided which have been commonly used
in the construction of water heaters and have provided
satisfactory service performance.

SECTION IV — PART HLW
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Article 5 — Tests

Proof test procedure is delineated for establishing
the maximum allowable working pressure of a water
heater or parts, and this test is required to be
witnessed and accepted by the Authorized Inspector.
The Manufacturers’ Master Data Proof Test Report
for Lined Water Heaters shall be certified by the
designated responsible engineering head of the Manu-
facturer and the forms shall be kept on file by the
Manufacturer as a matter of record.

Article 6 — Inspection and Stamping

Inspection and stamping requirements for water
heaters are given. An “HLW?” Code symbol stamp is
provided for water heaters made in accordance with
Part HLW of Section IV.

Article 7 — Controls

Each water heater is required to have an operating
control and a separate high-limit temperature-actuat-
ed control which shuts off the fuel supply in case of
operating control failure. Water heaters should be
equipped with suitable primary safety controls, safety
limit switches, burners, or electric elements as appro-
priate and as required by a nationally recognized
Standard. Examples of these nationally recognized
Standards are listed.

Article 8 — Installation

Some acceptable piping installations are shown.
Provisions for the installation of safety relief valves
and other valves are given.



ARTICLE 1
GENERAL

HLW-100 SCOPE

(a) The rules in Part HLW are applicable to water
heaters providing corrosion resistance for supplying
potable hot water for commercial purposes (exceeding
the limitations of exceptions of HLW-101) other than
for space heating.

(b) Linings for lined water heaters are limited to
porcelain enameled (glass lined), galvanizing, cement,
copper, fluorocarbon polymer linings, and amine or
polyamine epoxy linings (see HLW-200).

(1) Glass lined water heaters are defined as those
with fired glass internal coatings which are hot water
resistant.

(2) Galvanized water heaters are defined as those
that are hot zinc dipped after the assembly has been
welded.

(3) Cement lined water heaters are those that are
lined with a low-soluble, hydraulic, cement-lining
material.

(4) Copper-lined water heaters are defined as
those that gre completely lined with sheet copper.

(5) Fluorocarbon polymer-lined water heaters are
defined as those that are lined with a thermosetting
fluorocarbon polymer combined with other stabilizing
ingredients and applied after all fabrication has been
completed.

(6) Amine or polyamine epoxy-lined water heat-
ers are defined as those that are lined with amine or
polyamine epoxy of an analysis for use in potable hot
water service.
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(c) The materials used in the construction of
unlined corrosion resistant water heaters are limited to
those listed in Table HLW-301.

(d) Tanks built under the rules of Part HLW may
be used for storage of potable water. Article 7 need not
apply.

(e) Water heaters and tanks built under the rules of
Part HLW may be provided with cathodic protection.

(f) Any water heater or storage tank that meets all
of the requirements of Part HLW, including those for
inspection, may be stamped with the Code HLW
symbol even though exempted from such stamping.

HLW-101 SERVICE RESTRICTION AND
EXCEPTION

The rules of Part HLW are restricted to potable
water heaters and water storage tanks for operation at
pressures not exceeding 160 psi and water tempera-
tures not in excess of 210°F, except that water heaters
are exempted when none of the following limitations is
exceeded:

(a) heat input of 200,000 Btu/hr;

(b) water temperature of 210°F;

(c) nominal water-containing capacity of 120 gal,
except that they shall be equipped with safety devices
in accordance with the requirements of HLW-800.
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APPENDIX E
DEFINITIONS

E-100 TERMS RELATING TO DESIGN

Action, Popping, or Pop — The action of a safety or
safety relief valve when it opens under steam pressure.
The disk of the valve is designed so that the force of
the steam lifting the disk is increased when the disk is
lifted slightly off its seat. The increase in force
accelerates the rising action of the disk to the wide
open position at or near the opening pressure.

Blowdown — The difference between the opening
and closing pressures of a safety or relief valve.

Boiler, Automatically Fired — A boiler equipped
with a means of introducing heat or of causing fuel,
whether solid, liquid, gaseous, or electric, to be
introduced into the boiler or boiler furnace, the means
being so regulated by the rate of flow, the generating
pressure, or temperature of the boiler fluid or of a
vessel or space being heated as to maintain a deter-
mined, desired condition within a designated toler-
ance.

Boiler, Horizontal-Return Tubular — A firetube
boiler consisting of a cylindrical shell, with tubes
inside the 'shell attached to both end closures. The
products of combustion pass under the bottom half of
the shell and return through the tubes.

Bottom Blowoff Valve — A valve or cock located in
the bottom blowoff connection of a boiler which, when
opened, permits free passage of scale and sediment
during the blowoff operation. If the blowoff outlet
connection is so located that it will drain the lowest
water space practicable, a separate drain connection is
not necessary.

Column, Fluid Relief — That piping, connected to
the top of a hot water heating boiler, which is
provided for the thermal expansion of the water. It
will connect to either an open or a closed expansion
tank.

Drain Valve — A valve or cock located in a boiler
connection which, when opened, will drain the lowest
water space practicable.

Electric Boiler, Submerged Electrode Type — A
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submerged electrode type electric boiler incorporates a
design wherein two or more metallic electrodes are
directly suspended in the boiler water. When a source
of electric power is connected to the electrodes,
current will flow between the electrodes and through
the water, thus raising the temperature of the water to
produce steam.

Electric Boiler, Resistance Heating Element Type —
Electric boilers of the resistance heating element type
are either:

(a) of a design where the electric resistance element
is directly attached to the external surface of the
pressure vessel; or

(b) an immersed type where the electric resistance
element is inserted through an opening in the pressure
vessel so that the element is in direct contact with the
water.

Feedwater — Water introduced into a boiler during
operation. Includes makeup and return condensate or
return water.

Flue — A hollow cylinder exceeding 5 in. in outside
diameter and used for the conveyance of gases with a
temperature 850°F or less.

Furnace — A hollow cylinder exceeding S in. in
outside diameter in which combustion takes place or
used for the conveyance of gases having a temperature
exceeding 850°F or less.

Gases, Primary Furnace — Primary furnace gases
are those in a zone where the anticipated temperature
of the gas exceeds 850°F.

Hot Water Heating Boiler — A boiler in which no
steam is generated, from which hot water is circulated
for heating purposes and then returned to the boiler,
and which operates at a pressure not exceeding 160
psig or a temperature of 250°F at or near the boiler
outlet.

Hot Water Supply Boiler — A boiler completely
filled with water that furnishes hot water to be used
externally to itself at pressures not exceeding 160 psig
or at temperatures not exceeding 250°F at or near the
boiler outlet.
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Joints, Swing — Threaded, flanged, welded, or
brazed pipe and fittings so arranged that the piping
system which they comprise, when connected to a
boiler, can expand and contract without imposing
excessive force on it.

Lined Potable Water Heater — A water heater with
a corrosion resistant lining, used to supply potable hot
water.

Makeup Water — Water introduced into the boiler
to replace that lost or removed from the system.

Pressure, Accumulation Test — That steam pressure
at which the capacity of a safety, safety relief, or a
relief valve is determined. It is 3314% over the steam
safety valve set pressure and 10% over the safety relief
valve set pressure.

Pressure, Design — The pressure used in the design
of a boiler for the purpose of determining the
minimum permissible thickness or physical character-
istics of the different parts of the boiler. When
applicable, static head shall be added to the design
pressure to determine the thickness of any specific part
of the boiler.

Pressure, Maximum Allowable — The maximum
gage pressure permissible on a completed boiler. This
pressure is based on calculations for every element of
the boiler using nominal thickness exclusive of allow-
ances for corrosion and thickness required for loadings
other than pressure. It is the basis for the pressure
setting of the pressure relieving devices protecting the
boiler.

Pressure, Operating — The pressure of a boiler at
which it normally operates. It shall not exceed the
maximum allowable working pressure and it is usually
kept at a suitable level below the setting of the
pressure relieving devices to prevent their frequent
opening. i

Rated, Officially — A safety, safety relief, or relief
valve for use on a heating boiler which has been
capacity rated in accordance with HG-402.

Stress, Maximum Allowable — The maximum
allowable stress is the maximum unit stress permitted
in a given material used in boiler constructed under
these rules. The maximum allowable tensile stress
values permitted for different materials are given in
Tables HF-300.1, HF-300.2, and HC-300.

Siphon — A bent pipe or tube, between a steam
pressure gage and the steam connection on a boiler, so
fabricated that it contains a water seal which prevents
steam entering the Bourdon tube of the gage.

Surface, Heating, Square Feet of — The heating
surface of a boiler is that area of the boiler surface
exposed to the products of combustion. In computing
the heating surface for the purpose of determining the
safety or relief valve requirements, only the tubes,
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fireboxes, shells, tubesheets and the projected area of
the headers need be considered, except that for vertical
firetube boilers only that portion of the tube surface up
to the middle point of the gage glass is to be
computed.

Thickness, Required — The required thickness is
that computed by the formulas in this Code.

Tube, Fire — Shall mean a hollow cylinder § in.
(127 mm) or less in outside diameter and used for the
conveyance of gases, flame, or hot air.

Tube, Water — Shall mean a hollow cylinder used
for the conveyance of liquids.

Unlined Water Heater—A water heater made from
materials that are resistant to the corrosion action of
potable hot water.

Valve, Pressure-Temperature Relief — An auto-
matic relieving device actuated by the static pressure
upstream of the valve (which opens further with
increase in the pressure over the opening pressure) or
by the temperature of the fluid. It is used primarily for
liquid service.

Valve, Safety — An automatic pressure relieving
device actuated by the static pressure upstream of the
valve and characterized by full-opening pop action. It
is used for gas or vapor service.

Valve, Safety, Lift of — The movement of the disk
off the seat of a safety, safety relief, or relief valve
when the valve is opened. It normally refers to the
amount of movement of the disk off the seat when the
valve is discharging at rated pressure.

Valve, Safety Relief — An automatic pressure
relieving device actuated by the pressure upstream of
the valve and characterized by opening pop action
with further increase in lift with an increase in
pressure over popping pressure.

Water Heater — A closed vessel in which water is
heated by the combustion of fuels, electricity, or any
other source and withdrawn for use external to the
system at pressures not exceeding 160 psig and shall
include the apparatus by which heat is generated and
all controls and devices necessary to prevent water
temperatures from exceeding 210°F.

Wet-Bottom Boiler — The term wet-bottom boiler
shall mean any type of boiler which has a stayed or
self-supporting, partially or fully water-cooled, shell or
furnace bottom.

E-101 TERMS RELATING TO WELDING

Arc Stud Welding — An arc welding process
wherein coalescence is produced by heating with an
arc drawn between a metal stud, or similar part, until
the surfaces to be joined are properly heated, when
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FOREWORD

The American Society of Mechanical Engineers set
up a committee in 1911 for the purpose of formulating
standard rules for the construction of steam boilers
and other pressure vessels. This committee is now
called the Boiler and Pressure Vessel Committee.

The Committee’s function is to establish rules of
safety governing the design, fabrication, and inspec-
tion during construction of boilers and pressure
vessels, and to interpret these rules when questions
arise regarding their intent. In formulating the rules,
the Committee considers the needs of users, manufac-
turers, and inspectors of pressure vessels. The objec-
tive of the rules is to afford reasonably certain
protection of life and property and to provide a
margin for deterioration in service so as to give a
reasonably long, safe period of usefulness. Advance-
ments in design and material and the evidence of ex-
perience have been recognized.

The Boiler and Pressure Vessel Committee deals
with the care and inspection of boilers and pressure
vessels in service only to the extent of providing
suggested rules of good practice as an aid to owners
and their inspectors.

The rules established by the Committee are not to
be interpreted as approving, recommending, or en-
dorsing any proprietary or specific design or as
limiting in any way the manufacturer’s freedom to
choose any method of design or any form of construc-
tion that conforms to the Code rules.

The Boiler and Pressure Vessel Committee meets
regularly to consider revisions of the rules, new rules
as dictated by technological development, Code Cases,
and requests for interpretations. Requests for interpre-
tation must be addressed to the Secretary in writing
and must give full particulars in order to receive
consideration and a written interpretation (see Manda-
tory Appendix covering preparation of technical
inquiries). Proposed revisions to the Code resulting
from inquiries will be presented to the Main Commit-
tee for appropriate action. The action of the Main

Committee becomes effective only after confirmation
by letter ballot of the Committee and approval by
ASME.

Proposed revisions to the Code approved by the
Committee are submitted to the American National
Standards Institute and published in Mechanical
Engineering to invite comments from all interested
persons. After the allotted time for public review and
final appraval by ASME, revisions are published
annually in Addenda to the Code.

Code Cases may be used in the construction of
components to be stamped with the ASME Code
symbol beginning with the date of their approval by
ASME.

After Code revisions are approved by ASME, they
may be used beginning with the date of issuance
shown on the Addenda. Revisions become mandatory
as minimum requirements six months after such date
of issuance, except for boilers or pressure vessels
contracted for prior to the end of the six-month
period.

Manufacturers and users of components are cau-
tioned against making use of revisions and Cases that
are less restrictive than former requirements without
having assurance that they have been accepted by the
proper authorities in the jurisdiction where the com-
ponent is to be installed.

Each state and municipality in the United States
and each province in the Dominion of Canada that
adopts or accepts one or more Sections of the Boiler
and Pressure Vessel Code is invited to appoint a
representative to act on the Conference Committee to
the Boiler and Pressure Vessel Committee. Since the
members of the Conference Committee are in active
contact with the administration and enforcement of
the rules, the requirements for inspection in this Code
correspond with those in effect in their respective
jurisdictions. The required qualifications for an Au-
thorized Inspector under these rules may be obtained
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from the administrative authority of any state, munici-
pality, or province which has adopted these rules.

The Boiler and Pressure Vessel Committee in the
formulation of its rules and in the establishment of
maximum design and operating pressures considers
materials, construction, methods of fabrication, in-
spection, and safety devices. Permission may be
granted to regulatory bodies and organizations pub-
lishing safety standards to use a complete Section of
the Code by reference. If usage of a Section, such as
Section IX, involves exceptions, omissions, or changes
in provisions, the intent of the Code might not be
attained.

Where a state or other regulatory body, in the
printing of any Section of the Boiler and Pressure
Vessel Code, makes additions or omissions, it is
recommended that such changes be clearly indicated.

The National Board of Boiler and Pressure Vessel
Inspectors is composed of chief inspectors of states
and municipalities in the United States and of prov-
inces in the Dominion of Canada that have adopted
the Boiler and Pressure Vessel Code. This Board, since
its organization in 1919, has functioned to uniformly
administer and enforce the rules of the Boiler and
Pressure Vessel Code. The cooperation of that organi-
zation with the Boiler and Pressure Vessel Committee
has been extremely helpful.

It should be pointed out that the state or municipal-
ity where the Boiler and Pressure Vessel Code has
been made effective has definite jurisdiction over any
particular installation. Inquiries dealing with problems
of local character should be directed to the proper
authority of such state or municipality. States, prov-
inces, municipalities, or other regulatory bodies may,
if there is any question or doubt as to the proper
interpretation; refer the question to the Boiler and
Pressure Vessel Committee.

The Specifications for base materials given in
Section II, Parts A and B, are identical with or similar
to those of The American Society for Testing and
Materials. When reference is made in an ASME
Material Specification to an ASTM Specification for
which a companion ASME Specification exists, the
reference shall be interpreted as applying to the
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ASME Material Specification. Specifications for weld-
ing materials given in Section 11, Part C, are identical
with or similar to those of the American Welding
Society. Not all materials included in the ASME
Material Specifications in Section II have been adopt-
ed for Code use. Usage is limited to those materials
and grades adopted by at least one of the other
Sections of the Code for application under rules of
that Section. All materials allowed by these various
Sections and used for construction within the scope of
their rules shall be furnished in accordance with
ASME Material Specifications contained in Section II
except where otherwise provided in Code Cases or in
the applicable Section of the Code. Materials covered
by these Specifications are acceptable for use in items
covered by the Code Sections only to the degree
indicated in the applicable Section. Materials for Code
use should preferably be ordered, produced, and
documented on this basis; however, material produced
under an ASTM Specification may be used in lieu of
the corresponding ASME Specification, provided the
requirements of the ASTM Specification are identical
(excluding editorial differences) or more stringent than
the ASME Specification for the Grade, Class, or Type
produced and provided that the material is confirmed
as complying with the ASTM Specification. Material
produced to an ASTM specification with requirements
different from the requirements of the corresponding
ASME Specification may also be used in accordance
with the above, provided the material manufacturer or
vessel manufacturer certifies with evidence acceptable
to the Authorized Inspector that the corresponding
ASME Specification requirements have been met.
Material produced to an ASME or ASTM Material
Specification is not limited as to country of origin.

When required by context in this Section, the
singular shall be interpreted as the plural, and vice-
versa; and the feminine, masculine, or neuter gender
shall be treated as such other gender as appropriate.

Publication of the SI (Metric) Edition of the ASME
Boiler and Pressure Vessel Code was discontinued
with the 1986 Edition. Effective October 1, 1986, the
SI Edition was withdrawn as an ASME Boiler and
Pressure Vessel Code document.



A86

ARTICLE 1
GENERAL

HLW-100 SCOPE

(a) The rules in Part HLW are applicable to water
heaters providing corrosion resistance for supplying
potable hot water for commercial purposes at pres-
sures not exceeding 160 psi and temperatures not in
excess of 210°F. Part HLW is not intended to apply to
hot water heating boilers.

(b) Linings for lined water heaters are limited to
porcelain enameled (glass lined), galvanizing, cement,
copper, fluorocarbon polymer linings, and amine or
polyamine epoxy linings (see HLW-200).

(1) Glass lined water heaters are defined as those
with fired glass internal coatings which are hot water
resistant.

(2) Galvanized water heaters are defined as those
that are hot zinc dipped after the assembly has been
welded.

(3) Cement lined water heaters are those that are
lined with a low-soluble, hydraulic, cement-lining
material’

(4) Copper-lined water heaters are defined as
those that are completely lined with sheet copper.

(5) Fluorocarbon polymer-lined water heaters are
defined as those that are lined with a thermosetting
fluorocarbon polymer combined with other stabilizing
ingredients and applied after all fabrication has been
completed.

(6) Amine or polyamine epoxy-lined water heat-
ets are defined as thaose that are lined with amine or
polyamine epoxy of an analysis for use in potable hot
water service.

(c) The materials used in the construction of
unlined corrosion resistant water heaters are limited to
those listed in Table HLW-301.
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(d) Tanks built under the rules of Part HLW may
be used for storage of potable water. Article 7 need not
apply.

(e) Water heaters and tanks built under the rules of
Part HLW may be provided with cathodic protection.

(f) Water heaters used for deionized water fabricat-
ed of stainless steel listed in Table HLW-301 may be
built to Part HLW provided:

(1) all welding meets the requirements of Section
IX;
(2) the maximum thickness shall be % in.

(2) Any water heater or storage tank that meets all
of the requirements of Part HLW, including those for
inspection, may be stamped with the Code HLW
symbol even though exempted from such stamping.
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1988 Addenda

Date of Issue: December 31, 1988

ASME BOILER AND PRESSURE VESSEL CODE
An American National Standard

SECTION IV
Heating Boilers

1986 Edition

Addenda to the 1986 Edition of the Code are issued in the form of replacement pages
Revisions, additions, or deletions are incorporated directly into the affected pages It is ad-
visable, however, that these title sheets and all replaced pages be retained for reference

SUMMARY OF CHANGES

This 1s the third and last Addenda to be published to the 1986 Edition of Section IV Previous
Addenda were putlished in 1986 and 1987

Replace or insert the pages hsted Changes given below are identified on the pages by a margin
note, A88, placed next to the affected area Previous Addenda changes are indicated by A86
and A87 The pages not listed are the reverse sides of the listed pages and contain no changes

Page
IX=XIX

37
43

54
65
136
139

146
147, 147 1

Llocation
Personnel

Part HG Contents
HG-360 2(e)

HG-402 4

HG-402 5

HG-533 3

Table HG-709 2

Part HLW Contents
Part HLW Introduction

Table HLW-300
Table HLW-301

Change

Revised in its entirety
Updated to reflect A88
Added

Revised

Revised

Third line corrected by Errata
Revised

Updated to reflect A88

(1) History deleted

(2) General heading deleted and its text
revised

SA-106 Grade C added

(1) Max Allowable Design Stress col-
umn revised

(2) S44400 added as follows

(@) Under Plate, Alloy Steel, to SA-
240

Copyright © 1988
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All Rights Reserved
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Page Location Change
147, 1471 Table HLW-301 (b) Under Tube, Alloy Steel, to SA-
268 in two places
(c) Under Bar, Alloy Steel, to SA-479
(3) Reference to Note (8) added as fol-
lows:
(a) Under Tube, Alloy Steel, to SA-
249 in four places
(b) Under Pipe, Alloy Steel, to all
four WId. Pp. entries of SA-312
(4) Note (4) revised and Notes (7) and

(8) added
148 HLW-303 New last paragraph added by Errata
157, 157.1 HLW-431.5(c) ’ Revised
HLW-431.6 (1) Redesignated as HLW-431.7
(2) New HLW-431.6 added
HLW-431.7 Redesignated as HLW-431.8
162 HLW-501 Last paragraph revised
169 HLW-805 Title revised
HLW-805.1 Title added
HLW-805.2 Revised
HLW-805.3 HLW-809.3 redesignated as HLW-805.3
Table HLW-809.1 Revised
HLW-809.1 Revised
170 Fig. HLW-809.1 (1) Callouts reset for easier use and read-
abiity
(2) General Note added
Fig. HLW-809.2 (1) Callouts reset for easier use and read-
ability
(2) General Note added
187 E-100 Definition of Bottom Blowoff Valve and
Gases, Primary Furnace revised
188 E-100 Following definitions revised:

Pressure, Design

Stress, Maximum Allowable
Surface, Heating, Square Feet of
Thickness, Required

Tube, Fire

Tube, Water

Wet-Bottom Boiler

NOTE:

Volume 23 of the Interpretations to Section IV of the ASME Boiler and Pressure Vessel Code
follows the last page of this Addenda. The Interpretations are not part of the Code or the
Addenda and are included for information only.



INTRODUCTION

The following is a brief introduction to Part HLW.
It is general in nature, and should not be considered as
a substitute for actual review of appropriate articles of
the document. However, this will give the user a better
understanding of the purpose, requirements, and
intent of Part HLW.

Part HLW applies to water heaters in commercial
or industrial sizes providing corrosion resistance for
supplying potable hot water for commercial purposes
at pressures not exceeding 160 psig and temperatures
not exceeding 210°F.

Part HLW does not apply to residential size water
heaters which are excluded by provisions of HLW-101
and hot water heating boilers.

Differences in applicable criteria for water heaters
versus hot water heating boilers are as follows.

{a) In a water heater, the temperature of the water
is limited to a maximum of 210°F.
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(b) A water heater is provided with a corrosion
resistant lining or constructed with corrosion resistant
materials.

{c) A water heater is intended to supply potable hot
water with 100% makeup from a potable water supply
system. Therefore, certain controls and indicating
instruments, such as a water level indicator, low and
high water cut-offs, and pressure and altitude gages,
are not necessary on a water heater. Vessels built
under the rules of Part HLW may be used for storage
of potable water.

The following is a brief outline of the contents of
each Article of Part HLW.

Article 1 — General

The scope of Part HLW is given, and definitions of
the various water heaters are stated.
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SPECIAL ATTENTION!

EFFECTIVE 1ST OF JANUARY 1984,
ALL NEW BOILERS INSTALLED IN THIS
STATE SHALL BE INSPECTED BY A
BOILER INSPECTOR FROM THE INDUS-
TRIAL COMMISSION OF UTAH FOR
CODE COMPLIANCE, AND THE AFFIX-
ING OF A STATE BOILER NUMBER.

CAUTION

KINDLY OBSERVE THE FOLLOWING BRIEFS AND AVOID UN-
NECESSARY INCONVENIENCE

DO NOT buy secondhand boilers or pressure vessels for use in this
State without notifying this Department and securing permission for
operation of same. See Part II, Article 24.

DO NOT operate any boilers or pressure vessels until same has been
inspected by a State Boiler Inspector from this Department or a duly
authorized insurance company inspector and a certificate of inspec-
tion has been received permitting the operation of same.

DO NOT fail to post certificate of inspection in the boiler room or if
the boiler is of portable type, on inside of cab or in a metal container
or kept in tool box attached. See Part I, Article 16.

DO NOT do, or have done, any WELDING on Pressure Retaining Parts
until you have received instructions either from this Department or
your insurance carrier. All welding must be performed by welders

\2&1;10 have qualified to the ASME Code, Section IX.See Part II, Article

IN CASE OF ACCIDENT to a boiler or pressure vessel, secure
permission from either the insurance company if the boiler or
pressure vessel is insured or from the State if uninsured, before any

lCglanges are made or before any parts are removed. See Part]II, Article



BOILER AND PRESSURE
VESSEL LAW

NORMAN H. BANGERTER
Governor

THE INDUSTRIAL COMMISSION OF UTAH
160 East 300 South
P.O. BOX 510910
SALT LAKE CITY, UTAH 84151-0910

STEPHEN M. HADLEY
Chairman

JOHN FLOREZ THOMAS R. CARLSON
Commissioner Commissioner



BOILER AND PRESSURE VESSEL RULES
AND REGULATIONS

Recognition and credit are given to the following members of the
boiler and pressure vessel review board who formulated these
rules and regulations. Members include representatives from
Manufacturers of Pressure Vessels, Users of Low Pressure
Boilers, Insurance Companies, Public Interest, and Petro-
Chemical Industry, each with technical expertise in the boiler
and pressure vessel industry.

1. Mr. Paul Clayton
Rocky Mountain Fabrication

2. Dr. Larry DeVries
University of Utah

3. Mr. Rodney Green
Granite School District

4. Mr. Lloyd Gustaveson
Church of Jesus Christ of Latter-Day Saints

5. Mr. B. A. Hinton
Amoco Oil Company

6. Mr. Paul M. Howe
Factory Mutual Systems

7. Mr. James C. Parsell
Safety Director, State of Utah



BOILER AND PRESSURE VESSEL SAFETY ACT

The rules and regulations contained herein have been promul-
gated by the Industrial Commission of Utah, Safety Division,
under authority of the Utah Code. Volume 4B Chapter 7. Sections
35-7-5 thru 35-7-9. They were adopted after all public comment
had been reviewed on February 24, 1978, and

become effective May 1, 1978.

Industrial Comumission of Utah

Stephen M. Hadley

Chairman
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STATE OF UTAH
BOILER AND PRESSURE VESSEL RULES
AND REGULATIONS

PART I — DEFINITIONS OF TERMS

1. THE ACT means the Boiler and Pressure Vessel Safety Act
of 1967, which fixes many provisions by legislation and provides
for the adoption and enforcement of safety rules and admini-
stration of the Act by The Industrial Commission of Utah.

The Act reads as follows: "This Act shall, except as
otherwise provided here, (See Part 11, Article 16), cover all boilers
and pressure vessels used in industrial or manufacturing es-
tablishments, business establishments, sawmills, construc-
tion jobs and every place where workmen or the public may be
exposed to the risks thereof."

2. ANSI/API 510 means the latest edition of the American
National Standards Institute/American Petroleum Institute
approved national standard Pressure Vessel Inspection Code
for Maintenance, Inspection, Repair, and Alteration.

3. ASME CODE means the latest edition of the Boiler and
Pressure Vessel Code of the American Society of Mechanical
Engineers with such revisions, amendments, and interpreta-
tions thereof as are made, approved and adopted by the Society
and approved and adopted by The Commission. Copies of the
Code may be obtained from said Society at 345 East 47th Street,
New York, New York 10017.

4. APPROVED means approved by the Commission.

5. AUTHORIZED INSPECTION AGENCY means one of the
following:

(@) A department or division established by a state, com-
monwealth or municipality of the United States, or a province
of Canada which has adopted one or more sections of the Boiler
and Pressure Vessel Code of the ASME and whose inspectors
hold valid commissions with the National Board of Boiler and
Pressure Vessel Inspectors.

(b) Aninspection agency of an insurance company which is
authorized (licensed) to write boiler and pressure vessel insur-
ance in those jurisdictions which have examined the agency's
inspectors to represent such jurisdictions as is evident by the
issuance of a valid Certificate of Competency to the inspector.



(c) An Owner-User Inspection Agency that meets the re-

quirements of Part II, Article 15.
6. BOILER means a closed vessel in which water is heated,
steam is generated, steam is superheated, or any combination
thereof, under pressure or vacuum by the direct application of
heat.

The term "boiler” includes fired units for heating or vaporizing
liquids other than water where these units are separate from
processing systems and complete within themselves.

(a) POWER BOILER means a boiler in which steam or other
vapor is generated at a pressure of more than 15 psig.

(b) HIGH-TEMPERATURE WATER BOILER means a wa-

ter* boiler intended for operation at pressures in excess of 160
psig and/or temperatures in excess of 250 degrees F.

(c) PROCESS STEAM GENERATOR means a vessel or sys-
tem of vessels comprised of one or more drums and one or more
heat exchange surfaces as used in waste heat or heat recovery
type steam boilers.

(d) ELECTRIC BOILER means a power boiler, heating
boiler, high-temperature or low-temperature water* boiler in
which the source of heat is electricity.

() MINIATURE BOILER means a power boiler or high-tem-
perature water boiler which does not exceed the following limits:
(I 16 in. inside diameter of shell.
(2) 20 sq. ft. heating surface (not applicable to electric
boilers).
(3) 5 cu. ft. gross volume exclusive of casing and insula-
tion.
(4) 100 psig maximum allowable working pressure.

() UNFIRED STEAM BOILER means a vessel or system of
vessels intended for operation at a pressure in excess of 15 psig
for the purpose of producing and controlling an output of
thermal energy.

(8 WASTE HEAT BOILER — (See Unfired Steam Boiler).

(h) HEAT RECOVERY BOILER — (See Process Steam
Generator).

() STEAM HEATING BOILER means a steam boiler for op-
eration at pressures not exceeding 15 psig.

* Includes other fluids.



() HOT WATER HEATING BOILER means a boiler in which
no steam is generated, from which hot water is circulated for
heating purposes and then returned to the boiler, and which
operates at a pressure not exceeding 160 psig and/or at tem-
peratures of 250 degrees F. at or near the boiler outlet.

(k) HOT WATER SUPPLY BOILER means a boiler com-
pletely filled with water that furnishes hot water to be used
externally to itself at pressures not exceeding 160 psig or at
temlperatures not exceeding 250 degrees F at or near the boiler
outlet.

() LINED POTABLE WATER HEATER means a water
}ﬁeater with a corrosion resistant lining, used to supply potable
ot water.

(m) WATER HEATER means a closed vessel in which
water is heated by the combustion of fuels, electricity or any
other sources and withdrawn for use external to the system at
pressures not exceeding 160 psig and shall include all controls
and devices necessary to prevent water temperatures from
exceeding 210 degrees F.

7. CERTIFICATE OF COMPETENCY means a certificate is-
sued to a person who has passed the prescribed examination
as provided in Part II, Article 8.

8. CERTIFICATE INSPECTION means an inspection, the
report of which is used by the Safety Director as justification for
issuing, withholding or revoking the Inspection Certificate.

This certificate inspection shall be an internal inspection
when required; otherwise, it shall be as complete an inspection
as possible.

(a) INTERNAL INSPECTION means as complete an ex-
amination as can reasonably be made of the internal and
external surfaces of a boiler or pressure vessel while it is shut
down and manhole plates, handhold plates or other inspection
opening closures are removed.

(b) EXTERNAL INSPECTION means an inspection made
when a boiler or pressure vessel is in operation.

9. CODE means the applicable section of the ASME Code as
defined in Part I, Article 3, and (for unfired pressure vessels
which were contracted for prior to the withdrawal of the API-
ASME Code in 1956) includes editions of the API-ASME Code for
unfired pressure vessels jointly published by the American
Petroleum Institute and the American Society of Mechanical
Engineers.



10. COMMISSION, NATIONAL BOARD means the commission
issued by the National Board to a holder of a Certificate of
Competency who desires to make shop inspections or field
ins(i)ections in accordance with the National Board By-Laws
and whose employer submits the inspector's application to the
National Board for such Commission.

11. COMMISSION means the Industrial Commission, State of
Utah.

12. COMMISSIONER means the Commissioner in charge of
the Safety Division.

13. CONDEMNED BOILER OR PRESSURE VESSEL means a
boiler or pressure vessel that has been inspected and declared
unsafe, or disqualified by legal requirements by the Safety
Director who has applied a stamping or marking designating its
condemnation.

14. DIVISION means the Boiler and Pressure Vessel Safety Di-
vision of The Industrial Commission of Utah.

15. EXISTING INSTALLATION means and includes any boiler
or pressure vessel which was in compliance with the applicable
Rules and Regulations in effect at the earliest date contracted
for, constructed, installed, or placed in operation.

16. INSPECTION CERTIFICATE means a certificate issued by
the State for the operation of a boiler or pressure vessel.

17. INSPECTOR means any State Inspector, Deputy Inspector
or Owner/User Agent.

(a) STATE INSPECTOR means any Boiler and Pressure
Vessel Inspector employed by the State of Utah, including the
Safety Director.

(b) DEPUTY INSPECTOR means any inspector appointed
by the Commission, holding a Utah Certificate of Competency
and employed by an insurance comFany authorized to insure
against loss from an explosion of boiler and pressure vessels in
the State of Utah.

(c) OWNER/USER AGENT means any inspector holding
a Utah Certificate of Competency, and who is regularly em-
ployed by an owner/user agency as defined in Part II, Article 15.
18. REPAIR means work necessary to return a boiler or pres-
sure vessel to a safe and satisfactory operating condition.

(a) MAJOR REPAIRS means a repair upon which the
strength of a boiler or pressure vessel will depend.

(b) ALTERATION means a change in a boiler or pressure



vessel that substantially alters the original design requiring
consideration of the effect of the change on the original design.
It is not intended that the addition of nozzles smaller than an
unreinforced opening size be considered an alteration.

19. SAFETY AND SAFETY RELIEF VALVE REPAIRS means
all repairs to such valves and includes the replacement or
rework of critical parts which may affect the valve's flow
passage, capacity, function, or pressure retaining integrity.

20. NATIONAL BOARD means the National Board of Boiler
and Pressure Vessel Inspectors, 1055 Crupper Avenue, Colum-
bus, Ohio 43229, whose membership is composed of the Safety
Directors and Chiefs of government jurisdictions who are
ch%rged with the enforcement of the provision of the ASME
Code.

21. NATIONAL BOARD INSPECTION CODE means the latest
edition of the manual supplied by the National Board for Boiler
and Pressure Vessel Inspectors.

Copies of this Code may be obtained from the National Board.

22. NEW BOILER OR PRESSURE VESSEL INSTALLATION
means and includes all boilers or pressure vessels, other than
existing installations, constructed, installed, placed in opera-
tion, or contracted for after May 1967.

23. NONSTANDARD BOILER OR PRESSURE VESSEL means
aboiler or pressure vessel that does not bear this state's stamp,
Code stamp, or the stamp of any state or political subdivision
which has adopted a standard of construction equivalent to
that required by the Commission.

24. OWNER OR USER means any person, firm or corporation
legally responsible for the safe operation of pressure vessels
within the state.

25. PRESSURE VESSEL means a vessel in which the pressure
is obtained from external source, or by the application of heat
from an indirect source, or from a direct source, other than
those boilers defined in Part I, Article 6.

26. PSIG means pounds per square inch gage.

27. REINSTALLED BOILER OR PRESSURE VESSEL means a



boiler or pressure vessel removed from its original setting and
reinstalled at the same location or at a new location without
change of ownership.

28. SECONDHAND BOILER OR PRESSURE VESSEL means a
boiler or pressure vessel which has changed both location and
ownership since the last certificate inspection.

29. STANDARD BOILER OR PRESSURE VESSEL means a
boiler or pressure vessel which bears the stamp of the State of
Utah or of another state which has adopted a standard of con-
struction equivalent to that required by the Commission, the
Code stamp, or both the ASME and the National Board stamps.

30. Nuclear Power Plants, See ASME, Boiler and Pressure
Vessel Code, Section III.



PART II — ADMINISTRATION

1. MINIMUM CONSTRUCTION STANDARDS FOR
BOILERS AND PRESSURE VESSELS

(@) All boilers and pressure vessels used in industrial or
manufacturing establishments, business establishments,
construction job and every place where workmen or the public
may be exposed to the risks thereof shall be designed, con-
structed, inspected, stamped and installed in accordance with
the applicable sections of the ASME Boiler and Pressure Vessel
Code and the latest Addenda thereto, in effect, and these Rules
and Regulations.

(b) Boilers and pressure vessels installed after May 1, 1978
shall be registered with the National Board and shall bear the
National Board number. A copy of the manufacturer's data
report, signed by the manufacturer's representative and the
National Board commissioned inspector, shall be filed by the
manufacturer with the National Board prior to installation in
the State of Utah.

(c) Steam Pressure Piping-All steam pressure piping external
to power boilers from the boiler to the first stop valve of a single
boiler, and to the second stop valve in a battery of two of more
boilers, installed after May 1, 1978 shall comply to the ASME
Code, Section I, and ANSI B 3l.1 this piping is also covered by
Utah's Boiler Rules and Regulations, and the applicable ASME
Data Report Form P4a covering such piping shall be furnished
by the owner or installer, to the Industrial Commission of Utah.

(d) State of Utah Special-If a boiler or pressure vessel is of
special design or one that cannot bear ASME stamping, details
of the proposed construction, including shop drawings, shall be
submitted to the Safety Director. Approval as " State of Utah
Special" for construction and installation must be obtained
from the Commission before construction is started.

2. REQUIREMENTS FOR NEW INSTALLATION

No boiler or pressure vessel shall hereafter be installed in this
State unless it has been constructed, inspected, and stamped
in conformity with the ASME Code, including the National
Board stamp; except:

(@) Those exempt by the Act.
(b) Those outlined in Part II, Article 1 (d).

(c) Those existing boilers and pressure vessels which are
to be reinstalled.



All boiler and pressure vessel installations, including rein-
stalled and secondhand boilers and pressure vessels, shall be
installed in accordance with the requirements of the ASME
Code and these Rules and Regulations. Boiler installations
shall also comply with the ASME Safety Code CSD-1.

The stamping shall not be concealed by la%ging or paint and
shall be exposed at all times unless a suitable record is kept of
the location of the stamping so that it may be readily uncovered
at any desired time.

3. SAFETY AND SAFETY RELIEF VALVES, AND REPAIR
OF SAFETY AND SAFETY RELIEF VALVES

(a) All safety and safety relief valves that are installed new
on boilers and pressure vessels to which the Rules and Regu-
lations apply after May 1, 1978 shall bear the ASME and National
Board symbols.

(b) Effective January 1, 1979, all safety and safety relief
valves that are installed on boilers and pressure vessels to
which these Rules and Regulations apply, which require reset-
ting or repair, the work shall be performed by a firmn that holds
National Board authorization to use the stamp bearing their
repair symbol.

4. FREQUENCY OF INSPECTIONS OF BOILERS AND PRES
SURE VESSELS

(a) Power boilers shall receive certificate inspections an-
nually. One inspection must be internal and the other external,
while the boiler is in operation.

(b) High temperature and high pressure water boilers
shall be inspected externally, under operating conditions,
annually. Internal inspections will be at the discretion of the
inspector.

The inspection period for power boilers and high temperature
and high pressure water boilers may be extended by the
Industrial Commmission upon written application of the owner/
user, with the recommendation of an authorized inspector.
Such extensions will be granted in writing by the Industrial
Commission. The original and one copy will go to the owner/
user, another copy will go to the authorized inspector.

(c) Heating boilers shall receive certificate inspections bi-
ennially.

(1) For steel steam boilers this shall include an internal
and external inspection. The external inspection shall be
performed while the boiler is in service, within the previous 24
month period.



(2) Hot water heating boilers shall be inspected when the boiler
is in service. Internal inspections shall be at the discretion of
the inspector.

(d) Pressure vessels shall be inspected every sixty (60) months.
This inspection shall be an external with an internal at the
discretion of the inspector where construction permits.

5. NOTIFICATION OF INSPECTION

Certificate inspections shall be scheduled in accordance with
the frequency established in Article 4, above, and at a time mu-
tually agreeable to the inspector and owner or user.

External inspections may be performed by the inspector
during reasonable hours and without prior notification.

When as a result of external inspection or determination by
other objective means it is the inspector's opinion that contin-
ued operation of the boiler or pressure vessel constitutes a
menace to public safety, the inspector may request an internal
inspection and/or an appropriate pressure test to evaluate
conditions. In such instances the owner or user shall prepare
the boiler for an internal inspection and/or an appropriate
pressure test as the inspector designates.

6. INSPECTION CERTIFICATE AND INSPECTION FEES

If a boiler after inspection, is found to be suitable and to
conform to these Rules and Regulations, a Certificate of Inspec-
tion valid for 12 months for power boilers and 24 months for low
pressure boilers is issued by the inspector.

A legible Certificate of Inspection and Permit to Operate a
Boiler shall be displayed in a conspicuous location near the
boiler for the entire validation period. (Certificate must be
protected under a transparent cover.)

If an owner/user of a boiler required to be inspected refuses
to allow an inspection to be made, a certificate will not be
issued. If he refuses to pay the fee, the certificate shall not be
issued. A valid Certificate may be obtained only when the
owner/user complies with the requirements.

The owner or user who causes a boiler or pressure vessel to
be operated without a valid inspection certificate shall be
subject to the penalty as provided for in Section 35-7-9 of the
Act, which reads:

"35-7-9. Violation of Act—Misdemeanor—Penalty.—On
and after July 1, 1967, it shall be unlawful for any person,

firm, partnership or corporation to operate a boiler or
pressure vessel to which this Act applies in violation of
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this Act. Such violation shall constitute a misdemeanor

on the part of the owner, user or operator thereof, and be

punishable for a fine not exceeding $100 or imprisonment

got to exceed ninety days or both, at the discretion of the
ourt.”

7. VALIDITY OF INSPECTION CERTIFICATE

An inspection certificate, issued in accordance with Part II,
Article 6 shall be valid until expiration unless a code violation,
defect or condition affecting the safety of the boiler is disclosed.

8. EXAMINATION FOR AN INSPECTOR'S CERTIFICATE
OF COMPETENCY (STATE OF UTAH)

Examination for an inspector's Certificate of Competency
shall be held at the office of the Commission or at any other
location to be selected by the Commission, four (4) times each
year; namely, the first Wednesday of the months of March,
June, September, December.

An applicant for an examination shall have education and
experience equal to at least one of the following:
(@) From an accredited school, a degree in engineering
plus one year exgerience in design, construction, operation or
inspection of high pressure boilers and pressure vessels;

or

(b) Anassociate degree in mechanical technology plus two
years experience in design, construction, operation or inspec-
tion of high pressure boilers and pressure vessels; or

(c) A high school education or the equivalent plus three
years experience:

1) inhigh pressure boiler and pressure vessel construc-
tion or repair,
or
2) incharge of high pressure boiler and pressure vessel
operation,

or

3) in the inspection of high pressure boilers and pres-
sure vessels.

A’pplications for examination shall be in writing on a form to
be furnished by the Commissioner stating the education of the
applicant, a list of his employers, his period of employment and
position held with each employer.

Applications containing willful falsifications or untruthful
statements shall be rejected.
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If the applicant's education and experience are acceptable to
the Commission, he shall be given a written examination
dealing with the construction, installation, operation, mainte-
nance and repair of boilers and pressure vessels and their
appurtenances, and the applicant shall be accepted or rejected
on the merits of the examination.

If the applicant is successful in meeting the requirements of
the Commission, a Certificate of Competency will be issued by
the Commission, when the inspector is employed on a full-time
basis] by an authorized inspection agency as defined in Part I,
Article 5.

Upon the expiration of ninety (90) days, an applicant who fails
to pass the examination will be permitted to take another
written examination and his acceptance or rejection will be
determined by the Commission on the basis of this examina-
tion.

9. EXAMINATION FEES

A fee of twenty-five ($25.00) will be charged for each applicant
taking the examination for Certificate of Competency. Checks
or money orders for examination fees shall be made payable to
the Commission and sent to the Safety Director.

10. CERTIFICATE OF COMPETENCY AND IDENTIFICATION
CARD

Upon request, a Certificate ot Competency and an Identifica-
tion Card shall be issued by the Commission to:

(a) An inspector who is employed full-time by a govern-
mental authority having an authorized inspection agency as
defined in Part I, Article 5(b).

(b) An inspector who is employed full-time by an insur-
ance company which is authorized to insure against loss from
explosions of boilers and pressure vessels in Utah. "

(c) Upon application to the Commission, an Owner-User
certificate for inspectors of pressure vessels may be issued on
an individual basis. Owner-User inspectors shall be an
employee of said Owner-User and may only conduct inspec-
tions on items within facilities of and owned and operated by his
employer.

Inspectors so designated may be issued a Certificate of Com-
petency only after successfully passing a written and oral ex-
amination administered by the Commission in accordance with
Part I Article 8 above. Such Certificates of Competency shall be
overprinted "Owner-User" and shall be subject to renewal
annually.
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An Owner-User employing inspectors for his own equipment
under this Part Il of the Rules and Regulations shall have readily
available for the inspector's use, latest edition of the National
Board Inspection Code.

The Commission reserves the right to conduct its own inspec-
tions on Owner-User items at any time deemed necessary by the
Commission. Such Commission inspections shall be subject to
charges or fees at rates as set by the Commission.

(d) Before a Certificate of Competency and an Indentifica-
tion Card from the State of Utah are issued to a deputy inspector
as defined in Part I, Article 17(b), said inspector shall be inter-
viewed by the Safety Director, or designee.

PROVIDED
() The applicant has satisfactorily passed the examina-
tion as set forth in Part II, Article 8 and Article 9; or

(2) The applicant holds a valid Commission or Certificate
of Competency from a state that has a standard of ex-
amination substantially equal to that of Utah, and a
valid Commission and Indentification Card issued by
the National Board.

The request for the Certificate of Competency and Indenti-
fication Card shall be completed on forms to be provided by the
Safety Director and shall be accompanied by a facsimile of the
applicant's National Board Commission and Identification Card,
and a fee of $15.00.

The Certificate of Competency and valid Identification Card
shall be returned to the Safety Director when the inspector to
whom they were issued is no longer employed by the organiza-
tion employing him at the time the Certificate was issued.

Each person holding a valid Certificate of Competency and
who conducts inspections as provided by the Safety Act shall
apply through the organization employing him to the Safety
Director on forms provided and obtain Identification Card
a.m:iually. A fee of $15.00 will be required for each Identification
card.

An inspector's Certificate of Competency may be suspended
by the Safety Director after due investigation and recommen-
dation by the Commissioner, for incompetency or un-
trustworthiness of the holder thereof, or for willful falsification
of any matter or statement contained in his application, or in a
report of any inspection made by him. Written notice of any
such suspension shall be given by the Safety Director, within
than ten (10) days, to the inspector and his employer. Persons
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whose Certificate of Competency has been suspended shall be
entitled to an appeal to the Commission and to be present in
person or to be represented by counsel at the hearing of the
appeal.

11. INSPECTORS TO HAVE NO OTHER INTERESTS

Inspectors shall not engage in the sale of any article or device
relating to boilers, pressure vessels, or their appurtenances.

12. INSPECTION REPORTS TO BE SUBMITTED BY
DEPUTY INSPECTORS

(@) Deputy Inspectors shall, within one (1) year of the
effective date of these Rules and Regulations for power boilers
and high-pressure, high-temperature water boilers, two (2)
years for low pressure boilers, submit to the Safety Director an
inspection report on Form NB-5 of the National Board Inspec-
tion Code for boilers subject to inspection in this state. Com-
glete data shall be submitted on Form NB-5 for nonstandard

oilers.

(b) Subsequent inspections of both standard and non-
standard boilers and pressure vessels shall be reported on
Forms NB-6 and NB-7 of the National Board Inspection Code.

(c) Inspections reports, as required in (a) and (b) above,
shall be submitted within thirty (30) days from date of inspec-
tion.

(d) When hazardous conditions affecting the safety of a
boiler or pressure vessel are found to exist at the time of any
inspection, the inspector shall report such conditions immedi-
ately to the Safety Director on Form NB-6 or NB-7.

(e) Owner-User Inspection Agencies may report subse-
quent inspections of both standard and non-standard pressure
vessels on Form NB-7 or at their option, upon forms approved
by the Commission. Such reports should be filed as provided
in Part II, Article 15.

13. INSURANCE COMPANIES TO NOTIFY SAFETY DIREC-
TOR OF NEW, CANCELLED OR SUSPENDED
INSURANCE ON BOILERS OR PRESSURE VESSELS.

All insurance companies shall notify the Safety Director in
writing, within thirty (30) days, of new, cancelled, expired,
suspended or rejected insurance coverage on all boilers or
pressure vessels.

13



14. INSPECTORS TO NOTIFY SAFETY DIRECTOR OF UN
SAFE BOILERS AND PRESSURE VESSELS.

If an Inspector, upon first inspection of a new risk, finds that
a boiler or pressure vessel, or any appurtenance thereof, is in
such condition that his company would refuse insurance, the
company shall immediately notify the Safety Director and
submit a report on the defects.

If, upon inspection, an Inspector finds a boiler or pressure
vessel to be unsafe for further operation, he shall promptly
notify the owner or user stating what repairs or other corrective
measures are required to bring the object into compliance with
these Rules and Regulations. Unless the owner or user agrees
to make such repairs or adopt such other corrective measures
promptly, the Insgector shall immediately notify the Safety
Director. Until such corrections have been made further opera-
tion of the boiler or pressure vessel involved shall not be

ermitted. If an Inspection Certificate for the object is then in
orce, it shall be suspended by the Safety Director, until such
time that a reinspection establishes that the necessary repairs
or corrective actions have been taken and that the boiler or
pressure vessel is safe to operate.

15. OWNER-USER INSPECTION AGENCY

Any person, firm, partnership or corporation operating pres-
sure vessels in this State may seek approval and reﬁistration as
an Owner-User Inspection Agency vy filing an application with
the Safety Director on forms prescribed and available from the
Department, and request approval by the Commission.

Such application and registration shall show the name of
such agency and its principal address in this State, includin
branches or other locations within the State, and the name an
address of the person or persons having supervision over
inspections made by such agency. Changes in such supervi-
sory personnel shall be reported to the Safety Director within
thirty days after any such change.

Each Owner-User Inspection Agency as required by the pro-
visiolns of the Boiler Safety Act and these rules and regulations
shall:

(@) Conduct inspections of unfired pressure vessels, not
exempt by the Act, utilizing only qualified inspection personnel,
as provided in Part II, Article 8.

(b) Retain on file at the location where the equipment is
inspected a true record or copy of the report of the latest of each
inspection signed by the inspector who made the inspection.
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(c) Execute and deliver to the owner or user (management)
a true report of each inspection together with appropriate re-
quirements or recommendations that result from such inspec-
tions.

(d) Promptly notify the Safety Director of any unfired
pressure vessel which does not meet the requirements of safe
operating conditions.

(e) Maintain inspection records which will include a list of
each unfired pressure vessel covered by the Act, showing an as-
signed State number and such abbreviated description as may
be necessary for identification; the date of last inspection of
each unit and approximate date for the next inspection, arrived
at by applying the appropriate rules to all data available at the
time such inspection record is compiled (re: Frequency and
type of inspection, see Part II, Article 4.) Such inspection record
shall be readily available for examination by the Safety Director
or his authorized representative during business hours. All
initial inspections (first installation or first registration) shall be
accomplished by a State of Utah Inspector.

() File a statement annually, on a date mutually agreed
upon with the Safety Director. Such statement shall be signed
by the individual having supervision over the inspections made
during the period covered. The Statement shall include all
vessels covered by the Act, identified by their state numbers,
inspected during the year, and a certificate that each such
inspection was conducted pursuant to the inspection require-
ments provided for by the Act. Such annual statement shall be
aflcl(l:ompanied by a filing fee in accordance with the schedule as
ollows:

1. For statements covering not more than twenty-five ves-
sels--five ($5.00) dollars per vessel;

2. For statements covering more than twenty-five but less
than one hundred—on hundred ($100.00) dollars;

3. For statements covering more than one hundred but
less than five hundred—two hundred ($200.00) dollars;

4. For statements covering more than five hundred ves-
sels—four hundred ($400.00) dollars.

16. EXEMPTIONS

These rules shall not apply to the following boilers and
pressure vessels:

(a) Boilers subject to inspection, control or regulation
under or pursuant to the terms of any law or regulation of the
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U.S. Government or any of its agencies.

{b) PRESSURE VESSELS used for the transportation of
compressed gases if constructed and operated in compliance
with specification and regulations of the United States Depart-
ment of Transportation.

(c) PRESSURE VESSELS contajnin% air located on ve-
hicles operating pursuant to regulations of other jurisdictional
authorities.

(d) PRESSURE VESSELS having an internal or external
operating pressure not exceeding 15 psig with no limit on size.

(e) PRESSURE VESSELS having an inside diameter not
exceeding 6 in. (152 mm) with no limitation on pressure.

(i PRESSURE VESSELS containing water under pres-
sure, including those containing air, the compression of which
serves only as a cushion, when none of the following limitations
are exceeded:

(1) a design pressure of 300 psi:
(2) a design temperature of 2100F;

() PRESSURES VESSELS containing water heated by
steam or any other indirect means when none of the following
limitations is exceeded:

(1) a heat input of 200,000 btu/hr.
(2) a water temperature of 210 degrees F;
(3) a water-containing capacity of 120 gallons.

(h) COIL TYPE HOT WATER BOILERS without any
steamn space and where no steam is generated within the coil but
where the water flashes into steam when released through a
manually operated nozzle, unless one of the following limita-
tions is exceeded:

(1) 3/4 in. nominal diameter tubing or pipe size with no
drum or headers attached.

(2) 6 gallons nominal water-containing capacity.
(3) 350 degrees F water temperature.

() HOT WATER SUPPLY BOILERS, WATER HEATERS,
INCLUDING LINED POTABLE WATER HEATER when none of
the following limitations are exceeded:

(1) a heat input of 200,000 Btu/hr.
(2) a water temperature of 210 degrees F.
(3) a water-containing capacity of 120 gallons.
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(). PRESSURE VESSELS which may be classified as:

(1) Pressure containers which are integral parts of compo-
nents of rotating or reciprocating mechanical devices
such as pumps, compressors, turbines, generators,
engines and hydraulic or pneumatic cylinders where the
primary design considerations and/or stresses are de-
rived from the functional requirements of the device, or

(2) Structures whose primary function is the transport of
fluids from one location to another within a system of
which it is an integral part, that is, piping systems.

(k) BOILERS AND PRESSURE VESSELS located in a
Frivate residence or in an apartment house with less than 5
amily units.

17. DEFECTIVE CONDITIONS DISCLOSED AT TIME OF
EXTERNAL INSPECTION

If, upon an external inspection, there is evidence of a leak or
crack, sufficient covering of the boiler or pressure vessel shall
be removed to permit the inspector to satisfactorily determine
the safety of the boiler or pressure vessel. If the covering cannot
be removed at that time, he may order the operation of the boiler
or pressure vessel stopped until such time as the covering can
be removed and proper examination made.

18. OWNER OR USER TO NOTIFY SAFETY DIRECTOR OF
ACCIDENT

When an accident occurs which serves to render a pressure
part of a boiler or pressure vessel inoperative, the owner or user
shall notify the Safety Director or deputy inspector as soon as
possible, and submit a detailed report of the accident. In case
of a serious accident, such as in a personal injury or an
explosion, notice shall be given immediately by telephone,
telegraph or messenger, and neither the boiler or pressure
vessel, nor any parts thereof, shall be removed or disturbed
before an inspection has been made by the inspector, except for
the purpose of conserving human life and limiting consequen-
tial damage.

19. RESTAMPING BOILERS AND PRESSURE VESSELS

When the stamping on a boiler or pressure vessel becomes
indistinct, the inspector shall instruct the owner or user to have
it restamped. Request for permission to restamp the boiler or
pressure vessel shall be made to the Safety Director and proof
of the original stamping shall accompany the request. The
Safety Director may grant such authorization. Restamping
authorized by the Safety Director shall be done only in the
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presence of an inspector, and shall be indentical with the
original stamping, except that it will not be required to restamp
the ASME Code Symbol. Notice of completion of such restamp-
ing shall be filed with the Safety Director by the inspector who
witnessed the stamping on the boiler or pressure vessel,
together with a facsimile of the stamping applied.

20. PENALTY FOR OPERATION OF UNSAFE BOILERS OR
PRESSURE VESSELS

If upon inspection, a boiler or pressure vessel is found to be
in such condition that it is unsafe to operate, the inspector shall
notify the Safety Director as required in Part Il, Article 14 and
the Inspection Certificate shall be suspended by the Safety
Director. Any person, firm, partnership or corporation causing
such objects to continue to be operated shall be subject to the
penalty provided by laws.

21. CONDEMNED BOILERS OR PRESSURE VESSELS

Any boiler or pressure vessel having been inspected and de-
clared unsafe by the Safety Director or State Inspector shall be
stamped by the inspector with an arrowhead stamp having an
overall length of 1/2-inch and width of 3/8-inch on either side
of the letter "XXX" and the letter of the State, as shown by the
following facsimile, which will designate a condemned boiler or
pressure vessel.

XXXUTAHX XX

Any person, firm, partnership, or corporation using or offer-
ing for sale condemned boiler or pressure vessel for operation
;vithin this State shall be subject to the penalties provided by
aw.

22. REINSTALLATION OF STANDARD BOILERS OR
PRESSURE VESSELS

If a standard boiler or pressure vessel located in this State is
to be moved to another state for temporary use or repair, appli-
cation shall be made by the owner or user to the Safety Director
for permission to reinstall the boiler or pressure vessel in the
State.

23. REINSTALLATION OF NONSTANDARD BOILERS OR
PRESSURE VESSELS

A nonstandard boiler or pressure vessel which is moved
outside the boundaries of the State cannot be reinstalled in the
State. Shipment of nonstandard boilers and pressure vessels
into this State for use is prohibited.
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24. INSTALLATION OF USED OR SECONDHAND BOILERS
OR PRESSURE VESSELS

Before a used or secondhand boiler or pressure vessel can be
shipped for installation in this State, an inspection must be
made by an inspector qualified by an examination equal to that
required by this State or by an inspector holding a National
Board Commission, and data submitted by him shall be filed by
the owner or user of the boiler or pressure vessel with the Safety
Director for his approval. Such boilers and pressure vessels
when installed in the State shall be equipped with fittings and
appurtenances that comply with the Rules and Regulations for
new installations. Such used equipment, prior to entering the
(Sé)ate. shall be subject torequirements of Part II, Article 1(a) and

Before bringing used or secondhand boilers or pressure
vessels into this State, a legible copy of the original manufac-
turer's ASME Data Report must be submitted to, and approved
bf\]l the Safety Director. A legible copy of the ASME data report
shall be also submitted to the authorized Code Inspector prior
to his inspection of the boiler or pressure vessel.

25. REINSTALLED BOILERS OR PRESSURE VESSELS

When a stationary boiler or pressure vessel is moved and
reinstalled, the fittings and appurtenances shall comply with
the Rules and Regulations for new installations.

26. FACTOR OF SAFETY FOR EXISTING INSTALLATIONS

Any inspector may increase the factor of safety on any existin
installation if the condition of the boiler or pressure vesse
warrants it. If the owner or user does not concur with the
inspector's decision, the owner or user may appeal to the
Commissioner, who may request a joint inspection by the SafetK
Director and the Deputy Inspector or Special Inspector. Eac
inspector shall render his report to the Commissioner and the
Commissioner shall render the final decision, based upon the
data contained in the inspectors reports.

27. REPAIRS BY WELDING

No repair to a boiler or pressure vessel shall be initiated
without the authorization of the Inspector who shall satisfy
himself that the welding procedures and welders are qualified
and that the repair methods are acceptable. All welded repairs
shall be reported to this jurisdiction on a National Board R-1
Form, #NB-66.
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28. REPAIRS AND RENEWALS OF BOILERS FITTINGS AND
APPURTENANCES

Whenever repairs are made to fittings or appurtenances or it
becomes necessary to replace them, such repairs or replace-
ments shall comply with the requirements of the ASME Code.

29. RIVETED PATCHES

In applying riveted {)atches. the design of the patch and method
of installation shall be in accordance with the National Board
Inspection Code.

30. REMOVAL OF SAFETY APPURTENANCES

No person shall remove, or do any repair work on any safety
appurtenances prescribed by these Rules and Regulations
while a boiler or pressure vessel is in operation, except for
certain boilers an(f pressure vessels as defined below.

Boiler safety and safety relief valves requiring resetting or
other ad}ustments, may be performed on the boiler only by
those holding "VR" Authorization.

Pressure vessel safety and safety relief valves requiring reset-
ting or other adjustment may be performed on pressure vessels
only by those holding "VR" Authorization.

Pressure vessels may be operated in accordance with the
ASME Code, Section VIII, Division - 1, only after written
application and approval has been obtained by the owner or
user from the Industrial Commission of Utah, Safety Division,
and the Insurance Company, if any.

Should any of these appurtenances be removed for repair
during an outage of a boiler or pressure vessel, they must be
reinstalled and in proper working order before the object is
again placed in service.

31. INSPECTION FEES

The inspection fees to be charged as required by law for the

inspection of a boiler or ‘pressure vessel shall be set by the
e

Division. This inspection fee shall be paid by the owner or user.
The current schedule of boiler inspection fees follows:

Certificate of Inspection:

All boilers inspected by Insurance Co. $ 25.00
Boiler Inspection Fees:

Pressure Vessels $25.00

Boilers to 500 square feet heating surface $35.00

Boilers to 2500 square feet heating surface $85.00

Boilers 2500+ square feet heating surface $95.00

Special inspections will be made at the rate of $50.00 per hour
plus all expenses.
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NOTE: Fee schedule shown above is subject to change by
the Division within the limits established by law.

32. APPLICATION OF STATE UNIT NUMBERS

Upon completion of the installation of a new boiler or at the
time of the initial certificate inspection of an existing installa-
tion each boiler shall be stamped by the state inspector with a
unit number of the State consisting of letters and figures to be
not less than 5/16-inch in height and arranged as follows:

U 0000 for Boilers

All cast-iron, low pressure heating boilers shall have securely
attached to the front of the boiler a non-corrosive metal tag of
not less than 1 inch in height, which shall have the serial
number of the State stamped thereon.

33. RETURN LOOP CONNECTION

It is recommended that the return water connections to all
low-pressure, steam heating boilers supplying a gravity return
heating system be so arranged as to form what is known as the
"return pipe loop connection”, so that the water cannot be
forced out of the boiler below the safe water level. This
connection is shown in the ASME code Section IV.

34. EXIT FROM BOILER ROOM

All boiler rooms exceeding 500 square feet floor area or con-
taining one or more boilers having a total fuel burning capacity
of 1,000,000 BTU per hour or more, or the equivalent of
electrical heat input, shall have at least two (2) means of exit.
Each exit shall be remotely located from the other. Each
elevation in such boiler room shall have two (2) means of exit,
each remotely located from the other.

35. SUGGESTIONS FOR OPERATION

It is recommended that the ASME Code, Section VI, Recom-
mended Rules for Care of Heating Boilers, and Section VII,
Recommended Rules for Care of Power Boilers be used as a
guide for proper and safe operating practices.

36. GAS BURNERS

For installations which are gas-fired, the burners used shall
conform to the requirements of the ANSI/ASME CSD-1, Con-
trols andSafety Devices for Automatically Fired Boilers,
and/or the National Fire Protection Association.

37. BLOWOFF EQUIPMENT
The blowdown from a boiler or boilers that enters a sewer
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system or blowdown which is considered a hazard to life and/
or property shall pass through some form of blowoff equipment
that will reduce pressure and temperature to safe limits. Such
equipment shall conform to the provisions set forth in the
National Board and Pressure Vessel Inspectors’ publication,
"Boiler Blowoff Equipment".
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PART III — EXISTING INSTALLATIONS

SECTION 1 — POWER AND HIGH PRESSURE, HIGH-
TEMPERATURE WATER BOILERS

1. AGE LIMIT OF EXISTING BOILERS

(@) The age limit of any boiler of nonstandard construction,
installed prior to May 1967 shall be thirty (30) years, except
that, after a thorough internal and external inspection, and a
hydrostatic pressure test of 1 1/2 times the allowable working
pressure and held for a period of at least thirty (30) minutes,
during which time no distress or leakage develops, any boiler
having other than a riveted, longitudinal, lap joint may be
continued in operation without reduction in working pressure.
The age limit of any boiler having riveted, longitudinal, lap joints
and operating at a pressure in excess of 50 psi shall be twenty
(20) years. This type of boiler, when removed from an existing
setting, shall not be reinstalled for a pressure in excess of 15 psi.
A reasonable time for replacement, not to exceed one year, may
be given at the discretion of the Safety Director.

(b) The shell or drum of a boiler in which a typical "lap seam
crack" is discovered along a longitudinal riveted joint shall be
permanently discontinued for use under steam pressure. By
"lap seam crack" is meant the typical crack frequently found in
lap joints extending paralel to the longitudinal joint and located
either between or adjacent to rivet holes.

(c) The age limit of boilers of standard construction,
installed prior to May 1967 shall be determined from the results
of a thorough internal and external inspection by an inspector
and the application of an appropriate pressure test. Hydro-
static test pressure shallbe a 1 1/2 times the allowable working
pressure and maintained for thirty (30) minutes. The boiler
may be continued in service at the same working pressure
provided there in no evidence of leakage or distress under these
test conditions.

2. MAXIMUM ALLOWABLE WORKING PRESSURE FOR
STANDARD BOILERS

The maximum allowable working pressure for standard boil-
ers shall be determined in accordance with the applicable pro-
visions of the edition of the ASME Code under which they were
constructed and stamped.

3. MAXIMUMALLOWABLE WORKING PRESSURE FORNON-
STANDARD BOILERS

(a) The maximum allowable working pressure on the shell
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of a nonstandard boiler shall be determined by the strength of
the weakest section of the structure, computed from the
thickness of the plate, the tensile strength of the plate, the
efficiency of the longitudinal joint or tube ligaments, the inside
diameter of the weakest course and the factor of safety allowed
by these rules and regulations.

TS t E = maximum allowable working pressure, psig

RFS

where:

TS = maximum allowable tensile strength of shell plates, psi
t = minimum thickness of shell plate, in weakest course,
inches
E = efficiency of longitudinal joint
For tube ligaments and riveted construction, E, shall be deter-
mined by the rules given in the ASME Section I, Part PR. For
seamless construction, E shall be considered 100 percent.

R = inside radius of the weakest course of the shell, in
inches
FS = factor of safety permitted

(b) TENSILE STRENGTH. When tensile strength of steel
or wrought iron shell plates is not known, it shall be taken as
45,000 psi.

(c) FACTORS OF SAFETY. The following factors of safety
shall be increased by the inspector if the condition and safety
of the boiler demand it:

The lowest factor of safety permissible on existin% installa-
tions shall be 4.5, except for horizontal-return-tublular boilers
having continuous longitudinal lap seams more than 12 feet in
length, then the factor of safety shall be 8. When this latter type
of boiler is removed from its existing setting, it shall not be
installed for pressures in excess of 15 psig.

Reinstalled or secondhand boilers shall have a minimum
factor of safety of 6, when the longitudinal seams are of lap-
riveted construction, and a minimum factor of safety of 5, when
the longitudinal seams are of butt- and double-strap construc-
tion.

4. CAST IRON HEADERS AND MUD DRUMS

The maximum allowable working pressure on a water-tube
boiler, the tubes of which are secured to cast-iron or malleable-
iron headers, or which have cast-iron mud drums, shall not
exceed 160 psig.
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5. PRESSURE ON CAST-IRON BOILERS

The maximum allowable working pressure for any cast-iron
boiler, except hot-water boilers, shall be 15 psig.

6. SAFETY VALVES

(a) The use of weighted-lever safety valves, or safety valves
having either the seat or disk of cast iron, shall be prohibited
after these regulations become effective. Valves of this type or
construction shall be replaced by direct, spring-loaded, pop-
type valves that conform to the requirements of the ASME Code,
Section 1.

(b) Each boiler shall have at least one safety valve, and if
it has more than 500 square feet of water-heating surface, or
an electric power input of more than 1,100 kw, it shall have two
or more safety valves.

(c) The valve or valves shall be connected to the boiler,
independent of any other steam connection, and attached as
close as possible to the boiler, without unnecessary intervening
pipe or fittings. Where alteration is required to conform to this
requirement, owners or users shall be allowed reasonable time
in which to complete the work.

(d) No valves of any description shall be placed between the
safety valve and the boiler nor on the discharge pipe. When a
discharge pipe is used, it shall be at least full size of the safety-
valve discharge and fitted with an open drain to prevent water
lodging in the upper part of the safety valve or discharge pipe.
When an elbow is placed on a safety valve discharge pipe, it shall
be anchored and supported securely. All satety-valve dis-
charges shall be so located or piped as to be carried cleat from
walkways or platforms.

(e) The safety-valve capacity of each boiler shall be such
that the safety valve or valves will discharge all the steam that
can be generated by the boiler without allowing the pressure to
rise more than 6 percent above the highest pressure to which
any valve is set and in no case to more than 6 percent above the
maximum allowable working pressure.

(f) One or more safety valves on every boiler shall be set at
or below the maximum allowable working pressure. The re-
maining valves may be set within a range of 3 percent above the
maximum allowable working pressure, but the range of setting
of all the safety valves on a boiler shall not exceed 10 percent of
the highest pressure to which any valve is set.

(80 When two or more boilers, operating at different
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ressures and safety-valve settings, are interconnected, the

ower pressure boilers or interconnected piping shall be equipped

with safety valves of sufficient capactiy to prevent overpressure,
considering the maximum generating capacity of all boilers.

(h) In those cases where the boiler is supplied with
feedwater directly from water mains without the use of feeding
apparatus (not to include return traps), no safety valve shall be
set at a pressure higher than 94 percent of the lowest pressure
obtained in the supply main feeding the boiler.

(i) The relieving capacity of the safety valves on any boiler
shall be checked by one of the three following methods and, if
found to be insufficient, additional valves shall be provided:

(1) %y making the accumulation test, which consists of
shutting off all other steam-discharge outlets from the boiler
and forcing the fires to the maximum. The safety-valve capacity
shall be sufficient to prevent a rise of pressure in excess of 6
percent of the maximum allowable working pressure. This
mﬁthod should not be used on a boiler with a superheater or
reheater.

(2) By measuring the maximum amount of fuel that can
be burned and computing the corresponding evaporative ca-
pacity (steam-generating capacity) upon the basis of the heat-
ing value of this fuel. These computations shall be as outlined
in the Appendix of the ASME Code, Section I.

(3) By measuring the maximum amount of feedwater that
can be evaporated.
When either of the methods outlined in (2) or (3) is employed, the
sum of the safety-valve capacities shall be equal to or greater
than the maximum evaporative capacity (maximum steam-
generating capacity) of the boiler.

() The relieving capacity of safety valves for forced-flow
stearn generators shall be in accordance with the requirements
of the ASME Code, Section I.

7. BOILER FEEDING

Each boiler shall have a feed supply which will permit it to be
fed at any time while under pressure.

A boiler having more than 500 square feet of water-heating
surface shall have at least two means of feeding, one of which
shall be an approved feed pump, injector or inspirator. A
source of feed directly from water mains at a pressure 6 percent
greater than the set pressure of the safety valve with the highest
setting may be considered one of the means. As provided for in
the ASME Code, Section I, boilers fired by gaseous, liquid, or
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solid fuel in suspension may be equipped with a single means
of feeding water provided means are furnished for the immedi-
ate shutoff of heat input if the water feed is interrupted.

The feedwater shall be introduced into the boiler in such
manner that it will not be discharged close to riveted joints of
shell or furnace sheets, or directly against surfaces exposed to
products of combustion, or to direct radiation from the fire.

The feed piping to the boiler shall be provided with a check
valve near the boiler and a valve cock between the check valve
and the boiler. When two or more boilers are fed from a common
source, there shall also be a valve on the branch to each boiler
between the check and source of supply. Whenever a globe
valve is used on feed piping, the inlet shall be under the disk of
the valve.

Where deaerating heaters are not employed, it is recom-
mended that the temperature of the feedwater be not less than
120 degrees F. to avoid the possibility of setting up localized
stress.

Where deaerating heaters are employed, it is recommended
the minimum feedwater temperature be not less than 215
degrees F., so that dissolved gases may be thoroughly released.

8. WATER LEVEL INDICATORS

No outlet connections (except for damper, regulator, feedwa-
ter regulator, low-water fuel cutout, drain, steam gages, or such
apparatus that does not permit the escape of an appreciable
amount of steam or water therefrom) shall be placed on the
piping that connects the water column to the boiler. The water
column shall be provided with a valved drain of at least 3/4-inch
pipe size, the drain to be piped to a safe location.

Each boiler shall have three or more gage cocks located within
the visible length of the water glass, except when the boiler has
two water glasses located on the same horizontal lines. Boilers
not over 36 inches in diameter, in which the heating surfaces
does not exceed 100 square feet, need have but two gage cocks.

For all installations where the water gage glass or glasses are
more that 30 feet above the boiler operating floor, it is recom-
mended that remote water-level indicating or recording gages
be installed at eye height above the operating floor.

9. STEAM GAGES

Each steam boiler shall have a steam gage, with dial range not
less than 1 1/2 times the maximum allowable working pres-
sure, connected to the steam space or to the steam connection

27



to the water column. The steam gage shall be connected to a
siphon or equivalent device of sufficient capacity to keep the
%age tube filled with water and so arranged that the gage cannot

e shut off from the boiler except by a cock placed near the gage
and provided with a tee or lever handle arranged to be parallel
to the pipe in which it is located when the cock is open.

When a steam %age connection longer that 8 feet becomes
necessary, shutoff valve may be used near the boiler provided
the valve is of the outside-screw-and-yoke type and is locked
open. The line shall be of ample size with provision for free
blowing.

Each boiler shall be provided with a connection and suitable
valving which connects to the steam space of each boiler for the
exclusive purpose of attaching a test gage when the boiler is in
service so that accuracy of the boiler steam gage may be
ascertained.

10. STOP VALVES

Except for a single-boiler, prime-mover installation, each
outlet from a boiler (except safety-valve and water column con-
nections) shall be fitted with a stop valve located as close as
practicable to the boiler.

In a single-boiler, prime-mover installation the steam stop
valve may be omitted provided the prime-mover throttle valve is
equipé)ed with an indicator to show whether the valve is open or
closed and is designed to withstand the required hydrostatic
pressure test of the boiler.

When a stop valve is so located that water can accumulate,
ample drains shall be provided. The drainage shall be piped to
a safe location and shall not be discharged on the top of the
boiler or its setting.

When two or more boilers provided with manholes are con-
nected to a common header, the connection from each boiler
shall be fitted with two stop valves having an ample free-blow
drain between them. The discharge of the drain shall be visible
to the operator while manipulating the valves and shall be piped
clear of the boiler setting. The stop valves shall consist prefera-
bly of one automatic nonreturn valve (set next to the boiler) and
a second valve of the outside-screw-and-yoke type.

11. BLOWOFF CONNECTION

The construction of the setting around each blowoff pipe shall
germlt free expansion and contraction. Careful attention shall

e given to the problem of sealing these setting openings
without restricting the movement of the blowoff piping.
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All blowoff piping, when exposed to furnace heat, shall be
protected by firebrick or other heat-resisting material, so con-
structed that the piping may be inspected readily.

Each boiler shall have a blowoff pipe, fitted with a valve or
cock, in direct connection with the lowest water space. Cocks
shall be of the gland or guard type and suitable for the pressure
allowed. The use of globe valves shall not be permitted. When
the maximum allowable working pressure exceeds 100 psig,
each blowoff pipe shall be provided with two valves or a valve
and cock.

Blowoff piping shall comply with the requirements of the
ASME Code, Section I, from the boiler to the valve or valves, and
shall be run full size without use of reducers or bushings. The
piping shall not be galvanized.

All fittings between the boiler and blowoff valve shall be of
steel. In case of renewal of blowoff pipe or fittings, they shall be
installed in accordance with the rules and regulations for new
installations of the ASME Code, Section I, A56-A60.

12. REPAIRS AND RENEWALS OF BOILER FITTINGS AND
APPURTENANCES

Whenever repairs are made to fittings or appurtenances or it
becomes necessary to replace them, such repairs or replace-
ments shall comply with the latest requirements of the ASME
Code, Section I and the National Board Inspection Code.

13. RECOMMENDATIONS FOR OPERATION

It is recommended that ASME Code, Section VII, covering
Recommended Rules for the Care of Power Boilers be used as a
guide for proper and safe operating practices.

14. CONDITIONS NOT COVERED BY THESE
REQUIREMENTS

All cases not specifically covered by these requirements shall
be treated as new installations or may be referred to the Safety
Director for instruction concerning the requirements.

SECTION 2 — HEATING BOILERS

1. STANDARD BOILERS

The maximum allowable working pressure of standard boil-
ers shall in no case exceed the pressure indicated by the manu-
facturer's indentification stamped or cast on the boiler or on a
plate secured to it.
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2. NONSTANDARD RIVETED BOILERS

The maximum allowable working pressure on the shell of a
nonstandard riveted heating boiler shall be determined in
accordance with Part IIl, Section I, Article 3, covering Existing
Installations, Power Boilers, except that in no case shall the
maximum allowable working pressure of a steam heating boiler
exceed 15 psig, or a hot-water boiler exceed 160 psig or 250
degrees F. temperature.

3. NONSTANDARD WELDED BOILERS

The maximum allowable working pressure of a nonstandard
steel or wrought iron heating boiler of welded construction shall
not exceed 15 psig for steam. For other than steam service, the
maximum allowable working pressure shall be calculated in
accordance with ASME Code, Section IV.

4. NONSTANDARD CAST-IRON BOILERS

The maximum allowable working pressure of a nonstandard
boiler composed principally of cast iron shall not exceed 15 psig
for steam service or 30 psig for hot-water service.

The maximum allowable working pressure of a non-standard
boiler having cast iron shell or heads and steel or wrought iron
tubes shall not exceed 15 psig for steam service or 30 psig for
hot-water service.

5. SAFETY VALVES

(a) Safety valves of the top discharge type shall not be
permitted in this state for new installations or replacements.

(b) Each steam boiler shall have one or more officially rated
safety valves of the spring pop type adjusted to discharge at a
pressure not to exceed 15 psig. Seals shall be attached in a
manner to prevent the valve from being taken apart without
breaking the seal. The safety valves shall be arranged so that
they cannot be reset to relieve at a higher pressure than the
maximum allowable working pressure of the boiler. A body
drain connection below seat level shall be provided by the
manufacturer and this drain shall not be plugged during or
after field installation. For valves exceeding 2 inch pipe size, the
drain hole or holes shall be tapped not less than 3/8-inch pige
size. For valves less than 2 inches, the drain hole shall not be
less than 1/4-inch diameter.

(c) No safety valve for a steam boiler shall be smaller than
3/4-inch unless the boiler and radiating surfaces consist of a
self-contained unit. No safety valve shall be larger than 4 1/2
inches. The inlet opening shall have an inside diameter equal
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to, or greater than the seat diameter.

(d) The minimum relieving capacity of the valve or valves
shall be governed by the capacity marking on the boiler.

(e) The minimum valve capacity in pounds per hour shall
be the greater of that determined by dividing the maximum BTU
output at the boiler nozzle obtained by the firing of any fuel for
which the unit is installed by 1000, or shall be determined on
the basis of the pounds of steam generated per hour per square
foot of boiler heating surfaces as given in Table HG-400.1. In
many cases a greater relieving capacity of valves will have to be
provided than the minimum specified by these rules. In every
case, the requirements of HG 400.1 shall be met.

TABLE HG 400.1
Minimum Pounds of Steam per Hour
per Square Foot of Heating Surface

Firetube Watertube

Boiler Heating Surface: Boilers Boilers
Hand fired 5 6
Stoker fired 7 8
Oil, gas, or pulverized fuel fired 8 10

Waterwall Heating Surface:

Hand fired 8 8
Stoker fired 10 12
Oil gas, or pulverized fuel fired 14 16

NOTES:

1. When a boiler is fired only by a gas giving a heat valve
not in excess of 200 BTU per cu. ft., the minimum safety valve
or safety relief valve relieving capacity may be based on the
value given for handfired boilers above.

2. The minimum safety valve or safety relief valve relieving
capacity for electric boilers shall be 3 1/2 pounds per hour per
kilowatt input.

3. For heating surface determination see ASME Code,
Section IV.

() The safety valve capacity for each steam boiler shall be
such that with the fuel burning equipment installed, and
operated at maximum capacity, the pressure cannot rise more
than 5 psi above the maximum allowable working pressure.

(8) When operating conditions are changed, or additional
boiler surface is installed, the valve capacity shall be increased,
if necessary, to meet the new conditions and be in accordance
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with (e) and (f). The additional valves required, on account of
changed conditions, may be installed on the outlet piping
provided there is no intervening valve.

(h) Ifthere is any doubt as to the capacity of the safety valve,
an accumulation test shall be run (see ASME Code, Section VI,
Care of Heating Boilers).

(i) No valve of any description shall be placed between the
safety valve and the boiler, nor on the discharﬁe pipe between
the safety valve and the atmosphere. The discharge pipe shall
be at least full size and be fitted with an open drain to prevent
water lodging in the upper part of the safety valve or in the
discharge pipe. When an elbow is placed on the safety discharge
pipe, it shal{-)be located close to the safety valve outlet or the
discharge pipe shall be securely anchored and supported. All
safety valve discharges shall be so located or piped as not to
endanger persons working in the area.

6. SAFETY RELIEF VALVE REQUIREMENTS FOR HOT
WATER BOILERS

(a) Each hot water heating boiler shall have at least one
officially rated (ASME approved and National Board rated)
safety relief valve set to relieve at or below the maximum allow-
able working pressure of the boiler. Each hot water supply
boiler shall have at least one officially rated safety relief valve of
the automatic reseating type set to relieve at or below maximum
allowable working pressure of the boiler. Safety relief valves
officially rated as to capacity shall have pop action when tested
by steam. When more than one safety relief valve is used on
either hot heating or hot water supply boilers, the additional
valve or valves shall be officially rated and may be set within a
range not to exceed 6 psi above the maximum allowable working
pressure of the boiler up to and including 60 psig and 10
percent for those having a maximum allowable working pres-
sure exceeding 60 psig. Safety relief valves shall be spring
loaded. Safety relief valves shall be so arranged that they
cannot be reset at a higher pressure than the maximum
permitted by this paragraph.

(b) No materials liable to fail due to deterioration or vulcani-
zation when subject to saturated steam temperature corre-
sponding to capacity test pressure shall be used for any part.

(c) No safety relief valve shall be smaller than 3/4-inch nor
larger than 4 1/2-inch standard pipe size, except that boilers
having a heat input not greater than 15,000 BTU per hour may
be equipped with arated safety relief valve of 1/2-inch standard
pipe size. The inlet opening shall have an inside diameter ap-
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proximately equal to, or greater than, the seat diameter. In no
case shall the maximum opening through any part of the valve
be less than 1/2-inch diameter or its equivalent area.

(d) The required steam relieving capacity, in pounds per
hour, of the pressure relieving device or devices on a boiler shall
be the greater of that determined by dividing the maximum
output in BTU at the boiler outlet obtained by the firing of any
fuel for which the unit is installed by 1000, or on the basis of
pounds of steam generated per hour per square foot of boiler
heating surface as given in Table HG 400.1. In many cases a
greater relieving capacity of valves will have to be provided than
the minimum specified by these rules. In every case, the re-
quirements shall be met.

(e) When operating conditions are changed, or additional
boiler heating surface is installed, the valve capacity shall be
increased, if necessary to meet the new conditions and shall be
in accordance with (f). The additional valves required, on
account of changed conditions, may be installed on the outlet
piping provided there is no intervening valve.

(f) Safety relief valve capacity for each boiler shall be such
that, with the fuel burning equipment installed and operated at
maximum capacity the pressure cannot rise more than 6 psi,
above the maximum allowable working pressure for pressure
up to and including 60 psig and 10 percent of maximum
allowable working pressures over 60 psig.

(g) If there is any doubt as to the capacity of the safety relief
valve, an accumulation test shall be run (see ASME Code,
Section VI, Care of Heating Boilers).

(h) No valve of any description shall be placed between the
safety relief valve and the boiler, nor on the discharge pipe
between the safeﬁ relief valve and the atmosphere. The
discharge pipe shall be at least full size and fitted with an open
drain to prevent water lodging in the upper part of the safety
relief valve or in the discharge pipe. When an elbow is placed
on the safety relief valve discharge pipe, it shall be located close
to the safety relief valve outlet or the discharge pipe shall be
securely anchored and supported. All safety relief valve
discharges shall be so located or piped as not to endanger
persons working in the area.

7. VALVE REPLACEMENT

Safety valves and safety relief valves requiring repairs shall be
replaced with a new valve or repaired by the manufacturer or his
authorized representative.
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8. PRESSURE RELIEVING DEVICES

Boilers and fired storage water heaters exempt in Part I,
Article 6 shall be equipped with pressure relieving devices in ac-
cordance with the requirements of the ASME Code, Section IV.

9. INSTRUMENTS, FITTINGS AND CONTROL
REQUIREMENTS

Instruments, fittings and controls for each boiler installation
shall comply with the requirements of the ASME Code, Section
v

10. LOW WATER FUEL CUTOFF

(a) It is required that each newly automatically fired hot
water heating boiler with heat input greater that 400,000 BTU/
hr. have an automatic low water fuel cutoff with manual reset
which has been designed for hot water service, so located as to
automatically cut off the fuel supply when the surface of the
water falls to the level established in Paragraph (b); (Also, see
the ASME Code, Section IV.)

(b) As there is no normal water line to be maintained in a
hot water heating boiler, any location of the low water fuel cutoff
above the lowest safe permissible water level established by the
boiler manufacturer is satisfactory.

(c) A coil type boiler or water tube boiler with heat input
greater than 400,000 BTU/hr. requiring forced circulation, to
prevent overheating of the coils or tubes, shall have a flow
sensing device installed in the outlet piping, in lieu of the low
water fuel cutoff required in Para.(a), toautomatically cut off the
fuel supply when the circulating flow is interrupted.

11. STEAM GAGES

Each steam boiler shall have a steam gage connected to its
steam space, its water column, or its steam connection, by
means of a siphon or equivalent device exterior to the boiler.
The siphon shall be of sufficient capacity to keep the gage tube
filled with water and so arranged that the gage cannot be shut
off from the boiler except by a cock with a tee or lever handle
glaced in the pipe near the gage. The handle of the cock shall

e parallel to the pipe in which it is located when the cock in
open.

The range of the scale on the dial of a steam boiler steam gage
shall be not less than 30 psi. The gage shall be provided with
effective stops for the indicating pointer at the zero point and at
the maximum pressure point. The travel of the pointer from
zero to 30 psi pressure shall be at least 3 inches.
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12. PRESSURE OR ALTITUDE GAGES

Each hot-water boiler shall have a pressure or altitude gage
connected to it or to its flow connection in such a manner that
it cannot be shut off from the boiler except by a cock with tee or
lever handle placed on the pipe in which it is located when the
cock is open.

The range of the scale on the dial of the pressure or altitude
gage shall be graduated approximately to not less than 1 1/2
nor more than three times the pressure at which the safety relief
valve is set.

13. THERMOMETERS

Each hot water boiler shall have a thermometer so located
and connected that it shall be easily readable when observing
the water pressure or altitude gage. The thermometer shall be
so located that it will at all times indicate the temperature in
degrees Fahrenheit or Centigrade of the water in the boiler at or
near the outlet.

14. WATER GAGE GLASSES

Each steam boiler shall have one or more water gage glasses
attached to the water column or boiler by means of valved
fittings. The lower fitting shall be provided with a drain valve of
the straightway type with opening not less than 1/4-inch
diameter to facilitate cleaning. Gage glass replacement shall be
possible while the boiler is under pressure.

Transparent material, other than glass, may be used for the
water gage provided that the material has proved suitable for
the pressure, temperature and corrosive conditions encoun-
tered in service.

15. STOP VALVES AND CHECK VALVES

If a boiler can be closed off from the heating system by closing
a steam stop valve, there shall be a check valve in the conden-
sate return pipe between the boiler and the system.

If any part of a heating system can closed off from the
remainder of the sf\:stem by closing a stop valve, there shall be
a check valve in the condensate return pipe from that of the
system.

When two or more boilers provided with manholes are con-
nected to a common header, the connection from each boiler
shall be fitted with two stop valves having an ample free-blow
drain between them. The discharge of the drain shall be visible
to the operator while manipulating the valves and shall be piped
clear of the boiler setting. The stop valves shall consist
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greferably of one automatic nonreturn valve (set next to the
oiler) and a second valve of the outside-screw-and-yoke type.
16. FEEDWATER CONNECTIONS

Feedwater, make-up water, or water treatment shall be intro-
duced into a boiler through the return piping system or through
an independent feedwater connection which does not discharge
against parts of the boiler exposed to direct radiant heat from
the fire. Feedwater, make-up or water treatment shall not be
introduced through openings or connections provided for in-
spection or cleaning, safety valve, safety relief valve, surface
blowoff, water column, water gage glass, pressure gage or
temperature gage.

Feedwater piping shall be provided with a check valve near
boiler and a stop valve or cock between the check valve and the
boiler or return pipe system.

Where one or more boiler returns are fed back to the boiler by
gravity, there shall be a check valve and stop valve in each
return line, the stop valve to be placed between the boiler and
the check valve, and both shall be located as close to the boiler
as is practicable. It is recommended that no stop valves be
glaced in the supply and return pipe connections of a single

oiler installation.

17. RETURN PUMP

Each boiler equipped with a condensate return pump, where
practicable, shall be provided with a water level control ar-
ranged to automatically maintain the water level in the boiler
within the range of the gage glass.

18. REPAIRS AND RENEWALS OF BOILER FITTINGS AND
APPURTENANCES

Whenever repairs are made to fittings or appurtenances, or it
becomes necess to replace them, such repairs or replace-
ments shall comply with the ASME Code, Section IV for new
construction.

19. CONDITIONS NOT COVERED BY THESE
REQUIREMENTS

All cases not specifically covered by these requirements shall
be treated as new installations or may be referred to the Safety
Director for instructions concerning the requirements.
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SECTION 3 — PRESSURE VESSELS

1. MAXIMUM ALLOWABLE WORKING PRESSURE FOR
STANDARD PRESSURE VESSELS

The maximum allowable working pressure for standard pres-
sure vessels shall be determined in accordance with the appli-
cable provisions of the edition of the ASME Code under which
they were constructed and stamped.

2. MAXIMUM ALLOWABLE WORKING PRESSURE FOR
NON-STANDARD PRESSURE VESSELS

(a) FOR INTERNAL PRESSURE. The maximum allowable
working pressure on the shell of a non-standard pressure vessel
shall be determined by the strength of the weakest course
computed from the thickness of the plate, the tensile strength
of the plate, the efficiency of the longitudinal joint, the inside
diameter of the weakest course and the factor of safety set by the
these rules.

TStE = maximum allowable working pressure, psi:

RFS
where:
TS = maximum allowable tensile strength of shell plate,
psi.

When the tensile strength of the steel plate is not
known, it shall be taken as 45,000 psi for tempera-
tures not exceeding 400 degrees F.

t = minimum thickness of shell plate of weakest course,
inches.

E = efficiency of longitudinal joint depending upon con-
struction.

Use the following values:
For fusion-welded joints:

Percent
Single lap weld ..........oooiiiiiiiiii 40
Double lap weld ......ccoiiiiiiiiiiiiiiir 60
Single butt weld ......cc.cooiiiiiiiii 60
Double butt weld..........c..coooiiiiiiiii 75
Forge weld......ooiiiiiiii e 70
Brazed steel .......cooooiiiiiiiiiii 80
R = inside radius of weakest course of shell, inches, pro-
vided the thickness does not exceed 10 percent of the

radius.
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If the thickness is over 10 percent of the radius, the
outer radius shall be used.

FS = factor of safety allowed by these rules.

For riveted joints, calculate riveted efficiency in accordance
with the 1971 ASME Code, Section VIII.

(b) FOR EXTERNAL PRESSURE. The maximum allowable
working pressure for cylindrical non-standard pressure vessels
subjected to external or collapsing pressure shall be deter-
mined by the rules in the ASME Code, Section VIII, Div. 1.

(c) FACTORS OF SAFETY. The minimum factor of safety
shall in no case be less than four (4) for existing installations.
The factor of safety may be increased when deemed necess
by the inspector to insure the operation of the vessel within safe
limits. The condition of the vessel and the particular service to
which it is subject will be the determining factors.

(d) END CLOSURES. The maximum allowable working
pressure permitted for formed heads under pressure shall be
determined by using the appropriate formulas from the ASME
Code, Section VIII, Div. 1.

3. INSPECTION OF INACCESSIBLE PARTS

Where in the opinion of the inspector, as the result of
conditions disclosed at the time of inspection, it is advisable to
remove the interior cr exterior lining, covering, or brickwork to
expose certain parts of the vessel not normally visible, the
owner or user shall remove such materials to permit proper
inspection and to establish construction details. Metal thick-
ness shall be determined utilizating appropriate equipment
including drilling if necessary.

4. PRESSURE RELIEF DEVICES

Pressure relief devices for each pressure vessel installation
shall comply with the requirements of the code to which the
vessel was constructed.

5. SAFETY APPURTENANCES

Each pressure vessel shall be éJrotected by such safety and
relief valves and indicating and controlling devices as will
insure its safe operation. These valves and devices shall be so
constructed, located, and installed so they cannot readily be
rendered inoperative. The relieving capacity of the safety valves
shall be in accordance with the applicable codes. Safety valve
discharges shall be carried to a safe place.
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6. REPAIRS AND RENEWALS OF FITTINGS AND
APPURTENANCES
Whenever repairs are made to fittings or appurtenances, or it
becomes necessary to replace them, such repairs or replace-
ments shall comply with the ASME Code.

7. AIR COMPRESSOR UNITS MOUNTED ON AIR
PRESSURE VESSELS

It is preferred that all electric motor driven air compressors
above 7.5 H.P. have the motor and compressor unit separately
mounted off the air vessel. The air vessel should not be exposed
to any stress, strain or vibration from the air compressing unit.

8. CONDITIONS NOT COVERED BY THESE
REQUIREMENTS

All cases not specifically covered by these requirements shall
be treated as new installations or may be referred to the Safety
Director for instructions concerning the requirements.
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PART IV - GENERAL REQUIREMENTS
1. INSPECTION OF BOILERS AND PRESSURE VESSELS

All boilers and pressure vessels, not exempt by the Act, shall
be inspected internally and externally, as provided by these
Rules and Regulations, by an inspector. The owner or user shall

repare each boiler or pressure vessel for such inspection and
or appropriate pressure tests, whenever necessary. Following
is a recommended general guide in preparing equipment for an
internal inspection:

(a) BOILERS

(1)
(2)
(3)
(4)

(5)

(6)
(7)

(8)

Cool the boiler, furnace and setting sufficiently to pre-
vent damage to any part.

Drain and wash thoroughly internal parts to be in-
spected.

Remove manhole and handhold plates, and wash out,
drain inspection plugs.

Remove a sufficient number of grates of internally fired
boilers, as requested by the inspector.

Remove brickwork, refractory and insulation, as re-
quired by the inspector, to determine condition of
boiler, headers, tubes, furnace, structural supports,
and other parts.

Prevent leakage of water, steam or vapors into boiler
interiors that would endanger personnel.

Before opening the manhole or handhole covers and
entering any parts of the steam-generating unit con-
nected to a common header with other boilers, the non
return and steam stop valves must be closed, tagged,
and preferably padlocked, and drain valves or cocks
between the two valves opened. The feed and check
valves must be closed and the drain valve between the
two valves opened. After draining the boiler, the
blowoff valves shall be closed and padlocked. Blowoff
lines, where practicable, shall be disconnected be-
tween pressure parts and valves. All drains and vent
lines shall be opened.

Prepare the pressure gage for testing.

(b) PRESSURE VESSELS

(1)

Remove manhole and handhold plates, cleaning and
inspection plugs.
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(2) Clean internal surfaces and adequately ventilate all
interior spaces.

(3) Isolate the unit to the extent that internal temperature,
pressure and environment are not injurious to person-
nel and are under strict control during complete in-
spection.

(4) Remove linings or coverings as required by the inspec-
tor, to determine true physical condition of the vessel
and its components.

(5) Make protective and regulating controls readily acces-
sible for inspection.

(6) Prepare the pressure gages for testing.

2. BOILERS AND PRESSURE VESSELS IMPROPERLY
PREPARED FOR INSPECTION

If a boiler or pressure vessel has not been properly prepared
for an internal inspection, or if the owner or user fails to comply
with the requirements for a hydrostatic test as set forth in these
Rules and Regulations, the inspector may decline to make the
inspection or test and the inspection certificate shall be with-
held until the owner or user complies with the requirements.

3. REMOVAL OF COVERING TO PERMIT INSPECTION

If the boiler or pressure vessel is jacketed so that the seams
of shells, drums, or domes cannot be seen, sufficient jacketing,
setting wall, or other form of casing or housing shall be removed
to permit reasonable inspection of the seams and so that the
size of the rivets, pitch of the rivets, and other data necessary
to determine the safety of the boiler or pressure vessel may be
obtained, provided such information cannot be determined by
other means.

4. LAP-SEAM CRACK

The shell of a pressure vessel, in which a lap-seam crack is
discovered along a longitudinal riveted joint, shall be immedi-
ately discontinued from use. If the equipment is not more than
15 years of age, a complete new course of the original thickness
may be installed at the discretion of the inspector and after
approval by the Safety Director. Patching is prohibited. (by
"lap-seam crack" is meant the typical crack frequently found in
lap seams, extending parallel to the longitudinal joint and
located between or adjacent to rivet holes.)

5. HYDROSTATIC PRESSURE TESTS

A hydrostatic pressure test, when applied to boiler or pres-
sure vessels, shall not exceed 1 1/2 times the maximum
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allowable working pressure. The pressure shall be under
groper control so that in no case shall the required test pressure
e exceeded by more than 2 percent.

During a hydrostatic test involving pressures in excess of the
lowest safety valve settinﬁ. the safety valve or valves shall be
removed or each valve disk shall be held to its seat by means of
a testing clamp and not by screwing down the compression
screw upon the spring.

Other safety devices that may be damaged shall be removed
prior to applying a hydrostatic test.

NOTE: When a hydrostatic test is to be applied to existing
installations, the pressure shall be as follows:

(a) For all cases involving the question of tightness, the
pressure shall be equal to the release pressure of the safety
valves having the lowest release setting.

(b) For all cases involving the question of safety, the
pressure shall be equal to 1 1/2 times the maximum allowable
working pressure.

6. AUTOMATIC LOW-WATER FUEL CUTOFF AND/OR
WATER-FEEDING DEVICE

Each automatically fired and unattended steam or vapor sys-
tem boiler shall be equipped with an automatic low-water fuel
cutoff sc located as to automatically cut off the fuel su pi)ly when
the surface of the water falls to the lowest safe water line. If a
water-feeding device is installed, it shall be so constructed, that
the water inlet valves cannot feed water into the boiler through
the float chamber and so located as to supply requisite
feedwater. The lowest safe water line should not be lower than
the lowest visible part of the water glass.

Such fuel or feedwater control device may be attached direct
to a boiler or to the tapped openings provided for attaching a
water glass direct to a boiler, provided that for low-pressure
boilers such connections from the boiler are nonferrous tees or
Y's not less than 1/2-inch pipe size between the boiler and the
water glass, so that the water glass is attached direct and as
close as possible to the boiler; the straightaway tapping of the
Y or tee to take the water glass fittings, the side outﬁzt of theY
or tee to take the fuel cutoff or water-feeding device. The ends
of all nipples shall be reamed to full-size diameter.

Designs embodying a float and float bowl shall have a vertical
straightaway valve drain pipe at the lowest point in the water-
equalizing pipe connections by which the bowl and the equal-
izing pipe can be flushed and the device tested.
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A coil type boiler or a water tube boiler with heat input greater
than 40,000 BTU/hr. requiring forced circulation, to prevent
overheating of the coils or tubes, shall have a sensing device
installed in the outlet piping, in lieu of the low water fuel cutoff
required in this article, to automatically cut off the fuel supply
when the circulating flow is interrupted.

7. PRESSURE-REDUCING VALVES

Where pressure-reducing valves are used, one or more relief
or safety valves shall be provided on the low-pressure side of the
reducing valve when the piping or equipment on the low-
pressure side does not meet the requirements for the full initial
pressure.

Proper protection shall be provided to prevent injury or
damage caused by the escaping fluid, or vapor from the
discharge of relief or safety valves if vented to the atmosphere.
The combined discharge capacity of the relief or safety valve
shall be such that the pressure rating of the lower pressure
piping or equipment shall not be exceeded in case the reducing
valve sticks open.

The use of hand-controlled bypasses around reducing valves
is permissible: If a bypass is used around the reducing valve,
the safety valve or relief valve required on the low pressure side
shall be sufficient capacity to relieve all the fluid or vapars that
can pass through the bypass without overpressuring the low
pressure side.

It is mandatory that a pressure gage be installed on the low-
pressure side of a reducing valve.

8. BLOWOFF EQUIPMENT
Blowoff equipment shall conform to the provisions set forth in

the National Board of Boiler and Pressure Vessel Inspectors'
publication, "Boiler Blowoff Equipment".

9. LOCATION OF DISCHARGE PIPING OUTLETS

The discharge of safety valves, blowoff pipes and other outlets
shall be located so as to prevent injury to personnel.

10. MAJOR REPAIRS

When repairs are necessax;y, which in any way affect the
working pressure or safety of a boiler or pressure vessel, an
inspector shall be called for consultation and advice as to the
best method of making such repairs. After such repairs are
made, they shall be reviewed by and found acceptable to an
inspector.
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Repairs to all boilers and pressure vessels shall conform to
the applicable provisions of the National Board Inspection
Code.

11. SUPPORTS

Each boiler and pressure vessel shall be supported by ma-
sonry or structural support of sufficient strength and rigidity
to safely support the boiler or pressure vessel and its contents.
There shall be no excessive vibration in the boiler, pressure
vessel, or their connected piping or fittings.

12. BOILER DOOR LATCHES

A watertube boiler shall have the firing doors of the inward-
opening type, unless such doors are provided with substantial
and eflective latching or fastening devices or otherwise so
constructed as to prevent them, when closed, from being blown
open by pressure on the furnace side.

These latched or fastenings shall be of the positive self-
locking type. Friction contacts, latches, or bolts actuated by
springs shall not be used. The foregoing requirements for
latches or fastenings shall not apply to coal openings of
downdraft or similar furnaces.

All other doors, except explosion doors, not used in the firing
of the boiler, may be provided with bolts or fastenings in lieu of
self-locking latching devices.

Explosion doors, if used and if located in the setting walls
within 7 feet of the firing floor or operating platform, shall be
provided with substantial deflectors to divert the blast.

13. CLEARANCE

When boilers are replaced or new boilers are installed in
either existing or new buildings, a minimum height of at least
3 feet shall be provided between the top of the boiler proper and
the ceiling and at least 3 feet between all sides of the boiler and
adjacent walls or other structures. Boilers and pressure vessels
having manholes shall have 5 feet clearance from the manhole
opening and any wall, ceiling or piping that will prevent a person
from entering the boiler or vessel. All boilers and pressure
vessels shall be so located that adequate space will be provided
for the proper operation of the boilers and pressure vessels and
their appurtenances, for the inspection of all surfaces, tubes,
waterwalls, economizers, piping, valves, and other equipment,
and for their necessary maintenance and repair and replace-
ment of tubes,
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14. LADDERS, PLATFORMS AND RUNWAYS

Where valves and other appurtenances require frequent ma-
nipulation and are so located that they cannot be reached or
operated from the floor, a platform or other safe means of
operation shall be provided. If a platform or runway is used it
shall be at least 24 inches wide and be provided with standard
handrails and toeboards and have at least 7 feet 6 inches head
room. All runways shall have at least two (2) means of exit, each
to be remotely located from the other, and connected to a
permanent stairway or inclined ladder leading to the floor level.

15. AIR AND VENTILATION REQUIREMENTS

Combustion Air Supply and Ventilation of Boiler Room. A
permanent source of outside air should be provided for each
boiler room to permit satisfactory combustion of the fuel as well
as proper ventilation of the boiler room under normal operating
conditions.

(@) The total requirements of the burners for all fired
pressure vessels, and fired equipment in the boiler room must
use the following formula to determine the square foot area of
a louvered air inlet, where fired by combustible fuels. The
minimum net free louvered area shall in no event be less than
one square foot. The table below is based on the following
formula and either the table or the formula should be used to
?etermine the net louvered area required, expressed in square
eet:

Min. Net
Input Required Air Louvered
BTU/HOUR Cu. Ft./Min. Area Sq. Ft.
500,000 125 1.0
1,000,000 250 1.0
2,000,000 500 1.6
3,000,000 750 2.5
4,000,000 1,000 3.3
5,000,000 1,250 4.1
6,000,000 1,500 5.0
7,000,000 1,750 5.8
8,000,000 2,000 6.6
9,000,000 2,250 7.5
10,000,000 2,500 8.3
BTU/HR - 10,000 x 2.5 = Air, CFM - 300 = Min. Net Area Sq. Ft.
or
BTU/HR - 10,000 x 2.5 = Required Air = Min. Net Area, Sq. Ft.
300
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(b) When mechanical ventilation is used in lieu of (a) above,
the supply of combustion and ventilation air to the boiler room
and the firing device shall be interlocked with the fan so the
firing device will not operate with the fan off. The velocity of the
air through the ventilatin% fan shall not exceed 500 CFM and
:h)e tgtal air delivered shall be equal to or greater than shown in
a) above.

16. FIRED JACKETED STEAM KETTLES

Fired jacketed steam kettles are acceptable for installation if
constructed and stamped in accordance with the ASME Code,
Sections I, IV or VIII, Division 1 and registered with the National
Board.

17. SHOP INSPECTION AND INSPECTION OF SECONDHAND
OR USED BOILERS OR PRESSURE VESSELS

(a) Shop inspections and inspections of secondhand or
used boilers or pressure vessels made by the Safety Director or
a Deputy Inspector shall be charged for in accordance with
Division requirements.

(b) The State of Utah reserves the right to maintain a
current file of Quality Assurance manuals and Quality Control
manuals used by all manufacturers, assemblers or installers
of ASME Code items.

18. CONDITIONS NOT COVER BY THESE RULES AND
REGULATIONS

For any condition not covered by these requirements, the
applicable provisions of the National Board Inspection Code
and/or the ASME Code shall apply.
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PART V

ILLUSTRATION A
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C~Orifice $—Safety Shutol! Vaive
F—Gas Filtar or Strainer (if required) M-—Pige Cap

G-Relief Vaive (if required)

GENERAL NOTE:

Since boiler detign may very, Standard for Gas Fired Steam and Hot Water Boilers, ANS! 221.13, does not contin 3
typical fuel train dut through labd y testing procedures & ines hhat safe lightng of the boiler will be sccomplished;
tis standard dlustrates 3 typical fuel train for boders. The wpecific fuel train disgram for Doders complying with ANSI

221.13 is supplied in the boiller manufacaurer’s instructons.

TYPICAL GAS FUEL TRAINS
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ILLUSTRATION B

[] To atmos.
P e

Gas input
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J Test
R $ ] s
: —O‘d-—& £ ! s_&._,
To main
T A durmer
‘l".ﬂ ol I
- - -_d
J
Orio leg G To svmos.
n re
s c
A
l }—-’ Ta pilot duener

Adove 2,500,000 8tuh
32878 W)
to 3,000,000 8ruh
(1 485 356 W)

A-Marusl Vaive J—Laakage Test Vaive

8--Contral Vaive (Modulating) R—Premsure Regulstor

C--Orifice $-Salety Swtoll Viive

O--High Gas Pressure Switch T—Safaty Shutoff Viive Proof of Cosure

€--Low Gas Pressure Swich M-Pipe Cap

F-Gas Fitsr or Strainer ~  raquired
G-Ratie! Vaive = ¥ required

GENERAL NOTE:

Since Doiler detign may very, Standard for Gas Fired Steam and Mot Water Boilers, ANS! 221.13, does not contain 8
typical el rain but through laboratory testing procedires detarmines that safe lighting of the toider will be sccomplished;
s standard Thustrates 3 typical fuel rain for bolers. The mecific fuel train disgram for Daden complying with ANSI
T21.13 is supoliod in the Doler f. rer’y ks 2

NOTE:
(1) Alternats Arrangement - T may be used in place of e $ type velver.

TYPICAL GAS FUEL TRAINS
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ILLUSTRATION C

Gas inout ° Optionsl locaton

To man
Durner
M
J
Orp teg
Above 5,000,000 8tub
(1465356 W)
t0 12,500,000 8tuh
2 663389wW)
A-Manud Vaive J—Laakage Test Vaive
8—Control Vaive (Modulating) R-Pressure Regulator
C—Onfics $-Safety SrutoHt Vaive
O—High Gas Pressure Swetch T=Safety Shutolf Vahve with Prool of Closure
€ ~Low Gas Pressure Smeh M~Pige Cao
F~Gas Fiwr or Strainer - if required
G-~Relief Vaive - if required
GENERAL NOTE:

Since boiler deign may very, Standard for Gas Fired Stsam and Mot Water Boders, ANS! 221.13, does not contsin 8
typical fuel train dut through lab y testing procedures detarmines that safe lightng of the boder will e accomplished;
this standard ilustrates 8 typcal fuel train for boilers. The pecific fuel train diagram for doders complying with ANSI
Z21.13 i supplied in the boder manufacturer’s instructions.

TYPICAL GAS FUEL TRAINS
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ILLUSTRATION D

Atomizer

|
|
[}
L Acomiwg medls so0ly
! requesd)

C <4 dDwn

Fuel Strainer

Fuel Pump

Shutoff Vaive and/or
Pressure Relief Valve

Qil Temperature Interiock
Switch (whers required)
Qil Pressure Interlock
Switch (where required)

V = Safery Shutoff Valve
W — Safety Shutoff Valve (may be

3 Way for recirculation, Ses CF-460)
Y = Atomizing Media Supply

Pressure Interiock Switch

fwhere required)

TYPICAL OIL FUEL TRAINS
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ILLUSTRATION E

AN ACCEPTABLE PIPING INSTALLATION FOR LOW
PRESSURE STEAM BOILERS IN BATTERY

Steam supply mans

7 SeeHG110.¢
Make this pipe same 3120 a3 boiler
outlet — offset o clear fue outlet common suppty haader
and permit straight vertical drop.
/
header drip or bieeder
ASME safety vaive
reducer

Doiler with two e / /<
return openings = [~ normal boler

241in A / waterine

minimum

4_- tow water

- cutoft
capped or —
plugged lees { T

. PRgRa
c
A 1o

A/ M -
See HG 1104 =~ drain for common header

“
ot tum
header o \ equalizer or anp
condensate granty return diowol! vaive*
or pump discharge
12 1. minimum

Note 8
ooy

~

~

Pump discharge piping  MEtuM 1000 CoNNection — Pipe shouid never be
Mmay be connected short nupple and 90 deg. i3s3 than(C)dut never less
direct 10 boiler retum ¢idow not lower than lowest than v of retum loop
Deacer as under some  PeMisble water level connecton (s}

drcumstances & con
nection to relum loop @ "
news Ddoler walerline T
may cause objection-
I | Tummane
’ L ;_Z A 3 ail Diowo! vaives,
L o Y3 Grain valves, and pipe
. .A (o connections
2 } «®
[ranabie dimension depends;
0N Dotler dasign
@ return header
10 bosler
NOTES:
(1) Retum loop lon was designed 10 ol te necessity of Check vaives on gravity retum systems, but in some

locaiities a check vaive 13 2 legal cequirement.

(2 When pump discharge plping exceeds 25 1t Install swing check valves as shown at pump discharge.

@) If pump discharge 13 100ped abave normal Dailer waterting, install a spring loaded check vatve at retum header and
8t pump discharge.

{4) Where supply pressures ae sdequate, leecdwater may be introduced directly 10 & Dodler gh a0 indep
connection See HG-704.

(3) Ratum connections shown for a multiple Dorler instailation May NOt Aways msure that the system will operate property.

in order to maintain proper water levels in ple Doler in it may De necessasy 10 instalt supplementary
€ONtrots or suitadie devices.
() Requiremaents for New Installations (Part it A 100 of this J, Articie 30, CSO-1)
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ILLUSTRATION F

AN ACCEPTABLE PIPING INSTALLATION FOR
HOT WATER BOILERS IN BATTERY

Manud s vent, ¥ ysed
€xpansion tank
Reating supply
>~ aiternate coid water supply
dnun valve wilh suitadie
See HG-710 4

A\

pressure-reducing
vaive

-
manval
i vont
T

manual 3ir vent -— 7

common supply header

altenate low water

cutolt iocation (Note 1) a— Manual air vent

f g
A i control connection ~
to bosler
ASME relief vaive aternate low water
makeup water feed cutol! location (Note 1)
10 system

>4 cold water supply
I:-l 1— -':j
= A B AN
common returmn
SeeHG-1104 Pesder(Noted

{ Boller with Two Retum Openings f Boiler with One Return Opening
dlowol! vaive (Note )

pressureceducing valve

blowol! valve (Note 3)

NOTES:

(1) Recommanded control. See HG814 Acceptadie shytof! valves or cocks in the connecting piping may e installed for
convenience of control testing and/ or sarvice.

(2 The comrnon return header 310p valves May De 0c3ted On either side of INg chack valves.
) The term Blowo/f vaive 33 used in this Section means all Diowoll valves, drain valves, and pipe connections.
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PART VI - PRESSURE VESSELS
USED BY THE PETROLEUM AND PETRO
CHEMICAL PROCESS INDUSTRIES
ANSI/API 510 JURISDICTION

Except for boilers, and notwithstanding specific rule coverage
in Parts I through V, pressure vessels which fall within the
scope and jurisdiction of the ANSI/American Petroleum Insti-
tute (API) Code 510 Pressure Vessel Inspection Code are exempt
from the preceding sections of the regulation, providing the
owner/user complies with the following rules:

A. The owner-user of pressure vessels shall:

1. Have an Owner-User Inspection Agency certified by the
state;

2. Have qualified inspectors in its employ;

3. Annually provide a vessel inspection summary to the
state;

4. Maintain complete inspection reports by the Owner-
User Inspection Agency which shall be available for in-
spection by the Safety Director or his deputies at any
reasonable time;

5. Obtain from the Safety Director a valid certificate of
operation upon payment of fees prescribed. Such cer-
tificate of operation shall be obtained upon application
by the owner-user who shall verify that the inspections
required by ANSI/API 510 have been performed and
that each pressure vessel is in safe operating condition.

B. Anowner-userwho falls within the jurisdiction of ANSI/API
510 shall be certified by the commission as an "Owner-User
Inspection Agency” by filing a letter of request with the
Safety Director provided:

1. That qualified pressure vessel inspector(s) are main-
tained;
2. That therequirements of ANSI/API 510 are performed;

3. That complete records available for inspection by the
Safety Director are maintained.

C. Inspector(s) in the employ of a certified Owner-User Inspec-
tion Agency shall be issued certificates of competency as
pressure vessel inspector(s) by the Safety Director upon
request and payment of fee by the Owner-User Inspection
Agency. This request shall certify to the state that the
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H.

pressure vessel inspector(s) are qualified in accordance
with the provision of ANSI/API 510.

A ciualiﬁed owner-user shall be allowed to maintain a Safety
Relief Valve Repair Organization provided that:
1. The principles of ANSI/API 510 are followed.

2. The Repair Organization maintains the safety relief
valves in accordance with the manufacturer's recom-
mendations.

3. At three-year intervals, the Safety Director may select
two safety relief valves at random from those that have
been repaired by the Repair Organization, and send
these valves to an independent testing agency to be
tested for set pressure and capacity. The owner-user
shall bear the full cost of this testing. Failure of these
valves to pass the tests within acceptable limits shall be
cause for the Safety Director to require the Repair Or-
ganization to furnish additional valves for further
testing sufficient to satisfy the Safety Director of the Or-
ganization's qualifications. Failure of the additional
valves shall cause the Safety Director to require the
owner-user to repair safety relief valves according to
Part II, Article 3(b), until such time as the owner-
user can again demonstrate the competence of the
Repair-Organization.

Revocation, for cause, by the Safety Direclor of the Owner-

User Inspection Agency certification revokes all owner-user

inspector certificates of competency. The Safety Director

may also revoke, for cause, an individual owner-user
inspector certificate of competency.

Owner-user inspectors shall not receive any salary or
expense from this state, and a certificate of competency
shall be valid only as long as such owner-user inspector is
employed by the qualified Owner-User Inspection Agency.

The Owner-User Inspection Agency shall apply on or before
January 31 of each year for renewal of certificates of com-
petency for each owner-user inspector employed who in-
spects pressure vessels operated in this state. The fee must
accompany application.

1. Fees for Owner-User Inspection Agency certification as
described in Sections B and C shall be paid as follows:

a) For certification as an Owner-User Inspection
Agency, Two Hundred Fifty ($250.00) dollars.
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(b) For initial issue of a Certificate of Competency,
Twenty-five ($25.00) dollars.

(c) For renewal of a Certificate of Competency,
Fifteen ($15.00) dollars.

2. Fees for Annual Vessel Inspection Summary as described
in Section A-3 shall be paid as follows:

(a) For statements covering not more than twenty-five
vessels, Five ($5.00) dollars per vessel.

(b) For statements covering more than twenty-five but less
than one hundred vessels, One Hundred ($100.00)
dollars.

(c) For statements covering more than one hundred but
less than five hundred vessels, Two Hundred ($200.00)
dollars.

(d) For statements covering more than five hundred ves-
sels, Four Hundred ($400.00) dollars.
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58-56-4. Adoption of building codes — Amendments.

(1) Except as provided in Section 58-56-10 and subject to the provisions of
Subsection (3), the following are adupted as the construction standards to
which the state and each political subdivision of this state shall adhere in
building construction, alteration, remodeling and repair, and in the regula-
tion of building construction, alteration, remodeling and repair:

(a) the Uniform Building Code as promulgated by the 1CRO);

(b) the National Electrical Code as promulgated by the National Fire
Protection Association;

(c) the Uniform Plumbing Code as adopted by 1APMO; and

(d) the Uniform Mechanical Code as prumulgated by the ICBO and
IAPMO.

(2) The division, in collaboration with the commission, shall adopt by rule
the specific edition of the NEC, UBC, UMC, and UPC to be used as the
standard and may adopt by rule successor editions of any adopted code.

(3) The division, in collaboration with the cotnmission, inay adopt amend-
ments to the NEC, UBC, UMC, and UPC to he applicable to the entire state or
within a political subdivision only in accordance with Section 58-56-7.
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26-15-3. Department to advise Uniform Building Code
Commission regarding specific edition of Uni-
form Plumbing Code.

The department shall advise the Division of Occupational and Professional
Licensing and the Uniform Building Code Commission, with respect to the
specific edition of the Uniform Plumbing Code to be adopted, and amendments
to the Uniform Plumbing Code as provided for under Section 58-56-5. The
department may enforce the Uniform Plumbing Code. The provisions of Sec-
tion 58-56-9 do not apply to health inspectors acting under this section.



ADDENDUM H



o
om b

LW
£

i

i

Py

o

¥
£,

4
-

2
5 &%
-
N
-

3
3




AMENDMENTS

R449-100 Utah Plumbing Code
R449-100-1 Reference

The Utah Department of Health hereby incorporates by reference the 1988
edition of the Uniform Plumbing Code as published by the International
Association of Plumbing and Mechanical Officials. The Utah Department of
Health hereby adopts the following changes to the 1988 edition of the
Uniform Plumbing Code.

R449-100-2 Chapter 3

A. Section 318 (a)(6) - Inspections and Testing. Corrections: Notices
of correction or violation shall be written by the Administrative Authority
and shall be posted at the site of the work or mailed or delivered to the
permittee or his authorized reoresentative. Refusal, failure or neglect to
comply with any such notice or order within ten (10) days of receipt
thereof, shall be considered a violation of this Code, and shall be subject
to the penalties set forth.

R449-100-3 Chapter 4

A, Section 406 (m) - An approved type of two-way cleanout fitting,
installed inside the building wall near the connection between the building
grain and building sewer or installed outside of a building at the lower end
of a building drain, and extended to qrade, may be substituted for an upper
terminal cleanout, {f the cleanout is within one hundred (100) feet of the
upper terminal and the oublic or private sewage disposal system.

B. Section 409 (a) - Drainage of Fixtures Located Below the Next Upstream
Manhole or Below the Main Sewer Level. Orainage piping that serves fixtures
which have flood level rims located below the elevation of the next upstream
manhole cover of the public sewer that serves such draina«ie piping may be
protected from backflow of sewage. Fixtures above such elevation shall not
discharge through a backwater valve.

R449-100-4 Chapter 6 .

A. Section 601 (b) - Indirect Waste Conditions. No cold storage room,
refrigerator, cooling counter, compartment, receptacle, appurtenance or
device which is used, designed or intended to be used for the storage or
holding of food or drink, and no dishwashing or culinary sink in any food
preparation room which is used for soaking, washing or preparing
ready-to-serve food shall have any drain in connection therewith directl
connected to any soil, waste or vent pipe. Such equipment or fixtures 11
be drained by means of indirect waste pipes, as defined in Chapter 1 of this
Code, and all wastes drained by them shall discharge through an airbreak
into a floor sink or other approved type receptor which is properly
connected to the drainage system.

8. Section 608 (d) - Appliances. Oomestic pump-type dishwashers may be
directly connected to a trap or into the inlet side (top or head) of an
approved food waste disposal unit, provided that the pump discharge line is
extended and secured as high as possible under the deck before it is
connected to the trap or disposal unit.



R449-100-5 Chapter 9

A. Section 910 (a) - Plumbing Fixtures Required. Each building intended
for human occupancy shall be provided with minimum sanitary facilities as
required by the local or state department having jurisdiction. A list of
minimum facilities for various occupancies is given in Appendix C of this
code. Where not deemed necessary for safety or sanitation in seasonally
occupied buildings, the local health officer or his designated
representative shall determine fixture reauirements on a case-by-case basis.

B. Section 910 (b) - where four or fewer persons, regardless of sex, are
employed, separate toilet facilities for each sex need not be furnished,
provided that the toilet room door can be locked from the inside in a manner
satisfactory to the building official.

C. Section 910 (c) - A lavatory or similar fixture shall be provided in
the same room or an immediately adjoining room wherever a water closet or
urinal is installed.

D. Section 910 (d) - All public rest room facilities shall be equipped
with at least one floor drain.

E. Section 910 (e) - Hot and cold water shall be supplied to all plumbing
fixtures which normally need or require hot and cold water for their proper
use and function.

R449-100-6 Chapter 10 :

A. Section 1003 - Cross-Connection Control. No person shall install any
water operated equipment or mechanism, or use any water treating chemical or
substance, if it-is found that such equipment, mechanism, chemical or
substance may cause pollution of the domestic water supply. Such equipment
or mechanism may be permitted only when equipped with an approved backflow
prevention device. (See Appendix J for testing and installation
requirements.) -

B. Section 1004 (g) - Pipe or pipe fittings that contain an excess of
8.0X lead shall be prohibited in piping systems that are used to convey
potable water.

C. Section 1007 (e) - Relief valves located inside a building shall be
provided with a drain, not smaller than the relief valve outlet, of
galvanized steel, hard drawn copper piping and fittings, and shall extend
from the valve to an approved fixture or location with the end of the pipe
not more than two feet (.6 mm) nor less than six inches (152.4 mm) above the
ground and pointing downward.

No part of such drain pipe shall be trapped and the terminal end of the
drain pipe shall not be threaded.

RA449-100-7 Chapter 11

A. Section 1101 (d) - The public sewer may be considered as being
available when such public sewer is within three hundred (300) feet of any
property line with any building used for human occupancy.

8. Section 1111 (c) - Abandoned Sewers and Sewage Disposal Facilities.
The top cover or arch over the cesspool, septic tank, or seepage pit shall
be removed before filling, and the filling shall not extend above the top of
the vertical portions of the sidewalls or above the level of any outlet pipe
until inspection has been called and the cesspool, septic tank or seepage
pit has been inspected. After such inspection, the cesspool, septic tank or
seepage pit shall be filled to the level of the top of the ground.
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Inspections shall be conducted by the Local Health Officer or a designated
representative.

RA449-100-8 Chapter 12
Oelete Chapter 12

R449-100-9 Chapter 13
Delete Chapter 13

R449-100-10 Appendix C

Delete 11(a)

14, In shopping centers and shopping malls, required facilities may be
installed in individual stores or in central toilet areas if the distance to
travel from the main entrance of any store does not exceed 500 feet, and not
more than one flight of stairs.

R449-100-11 APPENDIX J

Appendix J

Cross Connection Control and Backflow Prevention

The type of backflow prevention device/assembly to be used in each
application shall be determined by the Degree of Hazard at the point of use.

Degree of Hazard Type of Protection

High Air Gap

High Reduced Pressure Zone (RP) Asseably
Medium Double Check valve (DC) Assembly

Low Pressure Atmospheric Vacuum Breaker (PAVB)
Low Atmospheric Vacuum Breaker {AvB)

Low (Residential) Hose Bibb Vacuum Breaker

DEGREE OF HAZARD DETERMINATION

The Degree of Hazards are as follows:

Low Hazard: Asthetic water quality (color, odor, taste, appearance): no
harmful effects {f consumed.

Medium Hazard: Polluted waters (ron-toxic substances): may cause illness
and minor distress, no long-term harmful effects if consumed.

High Hazard: Contaminated waters (toxic substances): causing {llness or
death if consumed.

when the water purveyor is In need of assistance in determining the degree
of hazard, the Bureau of Orinking Water/Sanitation shall be contacted for
assistance.

Backflow prevention devices/assemblies shall be provided at any
installation as required by the local water purveyor or Utah Department of
Health. All backflow prevention devices/assemblies shall be installed to be
readily accessible for testing, repair and maintenance.

All commercial and high pressure boilers shall have air gap or Reduced
Pressure Zone (RP) backflow prevention assembly protection. All boilers
that are chemically treated shall have air gap or Reduced Pressure Zone (RP)
backflow prevention assembly prevention.



Residential lawn sprinkler systems shall have backflow prevention
devices/assemblies installed. Wwhere applicable, an Atmospheric Vacuum
Breaker shall be installed if all installation criteria have been met.
Otherwise, a Pressure Atmospheric Vacuum Breaker shall be installed in
accordance with its installation criteria.

Non-residential sprinkling systems shall be protected by a Pressure
Atmospheric Vacuum Breaker where applicable; otherwise, a Double Check Valve
assembly will be required.

If any sprinkling system is injected with any chemical or fertilizer, the
Reduced Pressure Zone (RP) principle backflow prevention assembly shall be
required.

Sprinkler systems that are supplied by pressurized irrigation systems that
wish to use the drinking water system during times of the "off" {rrigation
season must install a swing connection so that only one source of supply may
be utilized at a time, and must install & Reduced Pressure Zone Assembly on
the drinking water system upstream of any connection.

Fire sprinkling systems containing antifreeze shall be protected by a
UW-listed alarm check valve installed in accordance to law. Addition of
chemicals other than pure glycerin (C.P. or U.S.P 96.5%) or propylene glycol
shall require the installation of a Reduced Pressure Zone (RP) backflow
orevention assembly.

INSTALLATION CRITERIA

(Backflow Prevention Devices/Assemblies)

Backflow prevention devices/assemblies shall be installed in water supply
lines to provide at least the degree of protection as indicated within this

Appendix.
for to the instsllation of any backflow prevention device, the owner of

the water system shall be notified that the installation of a backflow
prevention device/assembly may create a closed system, thereby creating a
thermal expansion hazard.

An inspection of the water system, downstream of the backflow prevention
device/assembly, shall be conducted by an authorized reoresentative of ‘the
local water purveyor or the administrative authority. If it is determined
that there will be a thermal expansion hazard, a thermmal expansion control
device shall be installed in accordance to the manufacturer's installation
instructions in addition to the T&P safety relief valve.

Prior to installation, all backflow prevention devices/assemblies shall
appear on the approved listing maintained by the Utah Department of Health,
Bureau of Drinking Water/Sanitation.

If any unapproved backflow prevention device/assembly is found within any
water system, that device/assembly shall be removed and replaced with a
state-approved device/assembly.

Backflow prevention devices/assemblies shall be installed for the
de}emli‘;\edcgegree of Hazard and within the following installation criteria:

. r Gap

A. The air gap shall be one inch, or twice the diameter of the incoming
pipe (within 10 pipe diameters of the termination of the line), whichever is
greater. This measurement will be taken from the end of the water lire to
the flood rim of the receptacle or vat (the overflow or drainline will not

be construed as the flood rim level).



8. where the air gap is within two pioe diameters (horizontal
measurement) of a wall, the air gap shall be increased to three times the
incoming pipe diameter. In high hazard installations the air gap shall be
inspected on an annual basis by a Certified Backflow Technician.

2. Reduced Pressure Zone (RP) Backflow Prevention Asserbly

A. The Reduced Pressure Zone (RP) assembly shall be protected from
freezing and vandalism.

B. The bottom of the assembly shall be a minimum of 12 inches above the
around or floor. The assembly owner, when necessary, shall provide devices
or structures to facilitate testing, repair, and maintenance and to insure
the safety of the Backflow Technician.

C. The body of the assembly shall not be closer than 12 inches to any
wall, ceiling, or incumherance, and shall be readily accessible for testing,
repair and maintenance. .

D. Reduced Pressure Zone (RP) backflow prevention assemblies shall not be
installed in a pit.

£. The relief valve of the assembly shall not be directly connected to
any waste disposal line, including sanitary sewer, storm drains, or vents.

f. Reduced Pressure Zone (RP) Backflow Prevention Assemblies shall be
maintained as an assembly.

G. The assembly shall be installed in a horizontal position.

3. Oouble Check Valve (OC) Assembly

A. The bottom of the assembly shall be a minimum of 12 inches above the
ground or floor. The assembly owner, when necessary, shall provide devices
or structures to facilitate testing, repair and maintenance, and to insure
the safety of the Backflow Technician,

8. The body of the Double Check Valve (OC) assembly shall be a minimm of
12 inches from any walls, ceilings, floors, or incumberances.

C. The assembly shall be readily accessible for testing, repair and
maintenance.

0. If installed in a pit, the assembly shall be installed with a minimum
of 12-inch clearance between all sides of the vault including the floor, and
roof or ceiling.

E. The unit shall be maintained as an assembly.

F. Tre assembly shall be installed in a horizontal position.

4, Pressure Atmospheric Vacuum Breaker (PAVB) Assembly

A, The Pressure Atmospheric Vacuum Breaker (PAVB) assembly shall rot be
insialled in an area that could be subjected to back pressure or back
drainage.

8. Te assembly shall be installed a minimum of 12 inches above the
highest point of use.

C. The assembly shall be readily accessible for testing, repair and
maintenance.

D. The assembly shall not be installed below ground (vault or pit).

E. The PAVB shall be maintained as an assembly.

F. The PAVB shall be installed in a vertical position.

S. Atmospheric Vacuum Breaker (AVB) :

A. The Atmospheric Vacuum Breaker (AVB) shall not be installed in an area
that could be subjected to back pressure or back drainage.

B. The AVB shall not be installed where it may be subjected to continuous
pressure for more than 12 consecutive hours.
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C. The AvB shall be installed a minimum of é-inches above the highest
point of use.

Ll). The AVB shall be installed on the discharge side of the last control
valve.

E. The AVB shall be installed in a vertical position.

6. Hose Bibb Vacuum Breaker

A. The Hose Bibb Vacuum Breaker shall be installed with the anti-removal
locking device engaged.

INSPECTION AND TESTING

All high-hazard Air Gaps, Reduced Pressure Zone backflow prevention
assemblies, Double Check Valve assemblies, and Pressure Vacuum Breaker
assemblies shall be tested, using methods acceptable to the Utah Department
of Health, within 10 days of initial installation by a Certified Backflow
Technician. )

A copy of satisfactory test results shall be submitted to:

1) Pudblic water Purveyor;

2) Customer/Consumer;

3) Bureau of Drinking water/Sanitatfon (Utah Department of Health); and

4) the Certified Backflow Technician performing the test.

These satisfactory test results shall be submitted within 30 days after
the test is completed.

A copy of unsatisfactory test results shall be submitted to:

1) Puwblic Water Purveyor;

2) Customer/Consumer;

3) Bureau of Drinking Water/Sanitation (Utah Department of Health); and

4) the Certified Backflow Technician performing the test.

The unsatisfactory test results shall be submitted within five days after
the test is completed.

The most common types of facilities served, and the minimum required
protection are listed below.

Minimum Required Protection Examples of Facilities Served:

Air Gap (1) pipes, pumps, tanks or other
devices handling sewage;

(2) lawn sprinklers served by
non-potable pressure irrigation
systems;

(3) water closet with flush tank;

(4a) dwimming pools and baptistries;

(5) livestock watering troughs or

tanks.
Reduced Pressure Zone (1) pipes, pumps, tanks or other
Backflow Prevention Assembly devices handling toxic
chemicals, fertilizers or
pesticides;

(2) boilers or steam lines;
(3) autoclaves w/integral steam

generator;



OJouble Check Valve Assemhly
Pressure Atmosphere Vacuum
Breaker Assembly

Atmospheric Vacuum Breaker/
Hose Bibb Vacuum Breaker

R449-100-12 Installation Standards

().

(5)

(6)
1)

(1

(2)

(3)
(8)

(5)
(6)
(7

(8)
(9)

wand type car washers and
automatic car washers;
ornamental and 1lily ponds,
aquaria, and ormamental fountain
basins;

snow melting coll systems
containing antifreeze;

solar enrergy systems containing
antifreeze or any liquid heat
exchange medium other than
potable water.

It is necessary to substitute
these assemblies for AVBs when
service conditions are
encountered that negate the
effectiveness of AVBs (see
installation criteria).

laboratory sinks, shampoo sinks
and other sinks having faucets
with threaded ends or otherwise
intended to accommodate hose or
tube comnections;

valved outlets or fixtures with
attachments used only in
connection with foods or other
non-toxic substances;

"hand held" type showers;

si1l cocks and frostproof wall
hydrants;

lawn sprinklers served by
potable water systems;
receptacles containing non-toxic
substances;

water closet or urinel with
flushometer valve;

commercial dishwashing machines;
detergent dispensing devices;

(10) autoclaves without steam

rator;

(11) food cabinets and refrigerators;
(12) steam tables;
(13) food waste grinders.

Installation Standard For PVC Natural Gas Yard Piping, is 10-84

Delete entire standard.



R449-100-13 Installation Standard For Polyethylene (PE) For Gas Yard
Piping, is 12-83
Delete entire standard.

KEY: plumbing code*
1989 g " 26-15-3
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FOREWORD

The advantages of a uniform plumbing code, acceptable in the
various jurisdictions, have long been recognized. Increasing
confusion resulting from widely divergent practices, dictated by a
multitude of conflicting codes, induced the Western Plumbing
Officials Association (now International Association of Plumbing and
Mechanical Officials) to form a committee dedicated to the creation
of a basic plumbing document.

After many months of concerted endeavor, this committee,
composed of Plumbing Inspectors, Master and Journeyman
Plumbers, Sanitary and Mechanical Engineers, assisted by the
Public Utility Companies and the Western Plumbing Industry,
successfully compiled the first edition of the "Uniform Plumbing
Code" which was officially adopted by the International Association
of Plumbing and Mechanical Officials in October, 1945. Amendments
adopted by the membership and published in revised form every
third year have kept this basic standard abreast of technological
developments, and the widespread acceptance and use of the
document is indicative of its merit.

In presenting the 1988 edition, the International Association of
Plumbing and Mechanical Officials recognizes that the ultimate has
not yet been attained. They respectfully urge the users of this Code
to present whatever amendments their experience may dictate to the
Association's Code Changes Committee, so that, by formal adoption
of such, uniformity may be maintained and all will benefit in health,
standardization, and safety.

This document was designed to provide a good plumbing system
with minimum regulations. The users of the Uniform Plumbing Code
are urged to strive for not just a minimum plumbing system, but to
keep the consumer in mind and go a step beyond and exceed the
minimum,

The consumer is entitled to a sanitary plumbing system. With the
exception of "high use and wear" portions of the system, the main
plumbing system should have the same life as other components of
the building.

The Uniform Plumbing Code is dedicated to all those who have
unselfishly devoted their time, effort, and money to create and
maintain this, the finest plumbing code in existence.

Vertical marginal lines denote changes from the 1985 edition
except where the change was minor. Arrows denote a deletion.

The Uniform Plumbing Code, a publication of IAPMO, is endorsed
by ICBO as a companion document to ICBO’s Model Codes. The
use of the ICBO logo is intended to reflect such support.
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PART |
ADMINISTRATION
Title
10.1 This ordinance shall be known as the "Uniform Plumbing
Code" and will be referred to as "this Code" herein.

Purpose

10.2 This Code is an ordinance providing minimum requirements
and standards for the protection of the public health, safety, and
welfare.

Scope

10.3 The provisions of this Code shall apply to the erection,
installation, alteration, addition, repair, relocation, replacement,
maintenance, or use of any plumbing system, except as otherwise
provided for in this Code.

Existing Installations
10.4  (a) Any plumbing system lawfully installed prior to the
effective date of this Code may have its existing use, maintenance, or
repair continued if the use, maintenance, or repair is in accordance
with the original design and location and no hazard to the public
health, safety, or welfare has been created by such system.

(b) The owner or his designated agent shall be responsible
for the maintenance of the plumbing system in a safe and sanitary
condition.

Authority to Abate

10.5 (&) Any portion of a plumbing system found by the Ad-
ministrative Authority to be insanitary, as defined herein, is hereby
declared to be a nuisance.

(b) Where a nuisance exists or a plumbing system is
maintained in violation of this Code or any notice issued pursuant to
this section, the Administrative Authority shall require the nuisance
or violation to be abated and, where necessary, shall seek such
abatement in the manner provided by law.

Administrative Authority
20.1 The Administrative Authority shall be the Authority duly
appointed to enforce this Code.

Duties and Powers of the Administrative Authority

20.2 (a) The Administrative Authority may appoint such
assistants, deputies, inspectors, or other employees as are
authorized to carry out the functions of the department and this
Code.

Right of Entry
(b) Whenever necessary to make an inspection to enforce
any of the provisions of this Code, or whenever the Administrative



2a

Authority or his authorized representative has reasonable cause to
believe that there exists in any building or upon any premises any
condition which makes such building or premises unsafe as defined
in this Code, the Administrative Authority or his authorized
representative may enter such building or premises at all reasonable
times to inspect the same or to perform any duty imposed upon the
Administrative Authority by this Code, provided that if such building
or premises be occupied, he shall first present proper credentials
and demand entry; and if such building or premises be unoccupied,
he shall first make a reasonable effort to locate the owner or other
persons having charge or control of the building or premises and
demand entry. If such entry is refused, the Administrative Authority
or his authorized representative shall have recourse to every remedy
provided by law to secure entry.

"Authorized Representative" shall include the persons named in
Section 20.2 (a) of this Code.

(c) No owner or occupant or any other person having
charge, care, or control of any building or premises shall fail or
neglect after proper demand is made as herein provided, to properly
permit entry therein by the Administrative Authority or his authorized
representative for the purpose of inspection and examination
pursuant to this Code. Any person violating this subsection shall be
guilty of a misdemeanor.

Violation and Penaltles

20.3 Any person, firm, or corporation violating any provision of this
Code shall be deemed guilty of a misdemeanor and, upon conviction
thereof, shall be punishable by a fine not to exceed $

of by imprisonment in the Jail for not to exceed

months, or both fine and imprisonment. Each separate day or any
portion thereof, during which any violation of this Code occurs or
continues, shall be deemed to constitute a separate offense and,
upon conviction thereof, shall be punishable as herein provided. The
issuance or granting of a permit or approval of plans and
specifications shall not be deemed or construed to be a permit for, or
an approval of, any violation of any of the provisions of this Code. No
permit presuming to give authority to violate or cancel the provisions
of this Code shall be valid, except insofar as the work or use which it
authorized is lawful.

The issuance or granting of a permit or approval of plans shall not
prevent the Administrative Authority from thereafter requiring the
correction of errors in said plans and specifications or from
preventing construction operations being carried on thereunder when
in violation of this Code or of any other ordinance or from revoking
any certificate of approval when issued in error.



MATERIALS and ALTERNATES 19

NOTE

Abbreviations used in Table A refer to standards or specifications
issued by the organizations identified below:

AHAM
ANSI

ASME

ASSE

ASTM

AWWA
CISPI
CS&PS

FS

IAPMO
(UPC)
PDI

UL

WQA

Association of Home Appliance Manufacturers, 20 North
Wacker Drive, Chicago, lilinois 60606 (312) 984-5800.
American National Standards Institute, 1430 Broadway,
New York, New York 10018 (212) 354-3300.

American Society of Mechanical Engineers, United Engi-
neering Center, 345 E. 47 Street, New York, New York
10017 (212) 705-7722.

Amaerican Society of Sanitary Engineering, P.O. Box
40362, Bay Village, Ohio 44140 (216) 835-3040.
American Society for Testing and Materials, 1916 Race
Street, Philadelphia, Pennsylvania 19103. Publish
Standards and Tentative Standards (215) 299-5400.
American Water Works Association, 6666 West Quincy
Avenue, Denver, Colorado 80235 (303) 794-7711.

Cast Iron Soil Pipe Institute, 1499 Chain Bridge Road,
MclLean, Virginia 22101 (703) 827-9177.

Commercial Standards and Product Standards, repre-
senting voluntary standards of trade, prepared under the
procedures of the National Bureau of Standards and pub-
lished by the United States Department of Commerce.
Obtainable fromthe Superintendent of Documents,
United States Government Printing Office, Washington,
D.C. 20402 (202) 783-3238.

Federal Specifications, published by the Federal Specifi-
cations Board. Obtainable from the Superintendent of
Documents, United States Government Printing Office,
Washington, D.C. 20402 (202) 783-3238.

International Association of Plumbing and Mechanical
Officials, 20001 Walnut Drive South, Walnut, California,
91789-2825 Publish Installation (IAPMO-IS) and Product
(IAPMO-PS) Standards (714) 595-8449.

Plumbing and Drainage Institute, 5342 Boulevard Place,
Indianapolis, Indiana 46208 (317) 251-5298.
Underwriters' Laboratories, Incorporated, 333 Pfingsten
Road, Northbrook, lilinois 60062 (312) 272-8800.

Water Quality Association, 4151 Naperville Rd., Lisle,
lllinois, 60532 (312) 369-1600.

All standards and specifications for materials are subject to
change. Designations, carrying indication of the year of issue, may
thus become obsolete.



TABLE A - PLUMBING MATERIAL STANDARDS
I EE—

MATERIALS AND PRODUCTS

ANSH

ASTM

FS

IAPMO

OTHER
STANDARDS

REMARKS

FERROUS PWE AND FITTINGS:

Cast iron Screwed Flttings (125 & 250D) (36 8 & 113.5 Kg)

Cast Iron Soil Pipe and Fittings

Cast iron Soll Pipe and Fittings for Hubless Cast iron Sanitary
Systems

Cast iron Thresded Drainage Fittings

GnylmnundDumhlmanPlpo

Hubless Cast Iron Sanitary

Wlmmwmmusouoom(uutxzm)
prene Rubber G for Hub and Spigot Cast iron Soll Pipe
and Finings

Pipe Steel, Black and Hot Dipped, Zinc Coated Weided and
Seamiess

Pipe Steel, Black and Hot Dipped Zino Costed (Galvanized)
ided and Seamiess For Ox y

Pipe Threads (Except Drysea))

Roof Drains

Special Cast iron Fittings

Subdraine For Built-up Shower Pans

Threaded Cast iron Pipe For Drainage, Vent and Waste Services

Weided and Seamliess Carbon Steel and Austenitic Stainiess
Steel Pipe Nipples

NONFERROUS PIPE AND FITTINGS:

Brass Copper and Chromium-Plated Pipe Nipples
Bronze Flanges and Flanged Fittings (150 & 300 bb)
Cast Brass and Tubing P Traps

Cast Copper Aoy Fittings and Flared Copper Tubes
Cast Bronze Threaded Fitings (Class 120 & 250)
Cast Bronze Solder-Joint Drainage Fitings OWV
Cast Copper Aoy Soider-Joint Pressure Fittings

816 41983

B16 12-1871

816 3-1977

B2 1-1968
AN221.2M-
1963

MO 5-1943

818.24-197¢

B816.26-1975
B16 15-1978
B16.23-1976
816 18-1978

A126-68
AT74-82

AJ77-68

AS3-83
A120-82

AT33-78

B 687-01

Se

PS 5-84
PS 16-77

P8 283

CISPI 201-85

CISPt HSN-8S

Note 4

Note 4
Notwe 4
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TABLE A - PLUMBING MATERIAL STANDARDS

OTHER

MATERIALS AND PRODUCTS ANS! ASTM FS IAPMO | STANDARDS REMARKS
Copper and Copper Aoy Weided Water Tube (| ) IS 21-80
Copper Drainage Tube (DWV) B 306-81
Copper Plumbing Tube and Fittings (Instaltation) IS 3-87
Diversion Tees and Twin Waste Elbow PS 9-84
Drains for Prefabricated and Precast Showers PS 483
Flexible Copper Water Connectors PS 14-81
General Requirements for Wrought Seamises Copper and

Copper Alioy Tube B 251-81
Seamiess Brass Tube B 135-82
Seamiess Copper Pipe Standard Sizes B 42-83
Seamiess Copper Tube B87581a
Seamiess Copper Water Tube B888-83
Seamiess Copper Alloy Water Tube B 585-80
Seamiess Red Brass Pipe Standard Sizes B 43-80
Seamiess and Weided Copper Distribution Tube (Type D) B641 78
Threadiess Copper Pipe B8 302-81
Tubing Trap Wall Adapters PS 7-84
Welded Brass Tube B 587-80
Waeided Copper Alloy Water Tube 8 588-80
Welded Copper Alloy UNS No C21000 Water Tube B642 78
Weided Copper Tube B 447-80
Wrought Copper and Bronze Soider-Joint Pressure Fittings B16 22 1960
Wrought Copper and Wrought Copper Alloy Solder-Joint Drainage

Fittings 816 291960 Note 4
NON-METALLIC PIPE
Acrylonitrile-Butadiene- Styrene (ABS) Building Drain Waste and

Vent Pipe and Fittings (Instaltation) IS 5-87
Acrylonitrile-Butadiene-Styrene (ABS) Plastic Drain Waste and

Vent Pipe and Fittings D 2661-85(s) Note 4
Acrylonitrile-Butadiene-Styrene (ABS) Schedule 40 Plastic Drain

Waste and Vent Pipe With a Celiular Core F 628-85

S31VNY3LTV Pue STVIHILYIN
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TABLE A - PLUMBING MATERIAL STANDARDS

MATERIALS AND PRODUCTS

ANSI

ASTM

FS

IAPMO

OTHER
STANDARDS

REMARKS

Acrylonitnie-Butadiene-Styrene (ABS) Sewer Pipe and Fittings

Acrylonitnie-Butadiene-Styrene (ABS) Sewer Pipe and Fittings
(Installavon)

Asb Cement Nonp ire Sewer Pipe

Asbestos Cement Pressure Pipe

Asbestoa-Cement Pressure Pipe For Water and other Liquide

Asbestos Cement Pressure Pressure Pipe For Water Service and
Yard Piping (Installation)

Borosiicate Glass Pipe and Fittings for Drasn, Waste and Vent
(DWV) Appiications

Bell End Poly (Vinyl Chionde) (PVC) Pipe

Chk Poly (Vinyl Chionde) (CPVC) Plastic Pipe, Scheduies
40 and 80

Chionnated Poly (Vinyl Chioride (CPVC) Plastic Hot and Cold-
Water Distrnbution Systems

Chionnated Poly (Vinyl Chionde) (CPVC) Solvent Cemented Hot
and Coid Water Distnbuton Systems (installation)

Concrete Dran Tile

Concrete Sewer Storm Drain and Cuivert Pige

Orain Waste and Vent (DWV) Plastic Fittings Pattems

Extra Strength Vitnfied Clay Pype in Building Drauns (Instaliation)

Fitungs for Joining Polyethylene Pipe for Water Service and Yard
Piping

Non Metallic Buiiding S (Installation)

Plastic Insert Fittings For Polybutylene (PB) Tubing

Plasuc Insert Fitungs for Polyethylene (PE) Plastc Pipe

Polybutylene (PB) Cold Water Buikiing Supply and Yard Piping
and Tubing (Installaton)

Polybutylene Hot and Code Water Distribution Tubing Systems
Using Insen Fitings (Instaliabion)

Polybutylene Hot and Code Water Distribution Tubing Systems
Using Compr Joints ( )

D 2751-83a

C 428-74
cC206-73

C 1053-85
0 2672-85

Fad41 84
D 2846-82
C 412-80

C 14-80
D 331182

F 845-84
D 2609-74

IS 11-87

IS 15-82

1S 20-85

1S 18-85

PS 2584
IS 185

1S 17 &2
1S 22-84
IS 25-85

AWWA C400-72

Notes 1 43

Note 3

Note 4

Note &

30090 ONIGWNTd WHO4INN



TABLE A - PLUMBING MATERIAL STANDARDS

MATERIALS AND PRODUCTS

ASTM

FS

IAPMO

OTHER
STANDARDS

FREMARKS

Polybutylene Hot and Coid Water Distribution Pipe Tubing and
Fituing Systems Using Heat Fusion (Installation)

Polybutylene Hof and Code Water Distribution Pipe Tubing and
Fitting Systems Using Pressure-Lock Fittings (instaliation)

Polybutyiene (PB) Plastic Hot Water Distribution Systems

Polybutylene (PB) Plastic Pipe (SIDR PR) Based On Controlied
Inside Diameter

Polybutylene (PB) Plastic Tubing

Polyethylene (PE) Cold Water Building Supply and Yard Piping
(Installation)

Polyethylene (PE) For Gas Yard Piping (Installation)

Polyethylene (PE) Plastic Pipe (S8IDR PR) Based on Controlied
inside Diameter

Poly (Vinyl Chioride) (PVC) Buliding Drain Waste and Vent Pipe
and Fittings (Installation)

Poly (Vinyi Chioride) (PVC) Code Water Building Supply and Yard
Piping (Inetaliation)

Poly (Vinyl Chioride) (PVC) Natural Gas Yard Piping (instaiation)

Poly (Vinyl Chioride) (PVC) Plastic Drain, Waste and Vet Pipe
and Fittings

Poly (Vinyl Chioride) (PVC) Plastic Pipe (SOR PR)

Poly (Vinyl Chioride) (PVC) Plastic Pipe Schedules 40 80 and 120

Poly (Vinyl Chioride (PVC) Plastic Pipe Fittings (Schedule 40)

Primers For Use In Soivent Cement Joints of Poly (Vinyl Chioride)
(PVC) Plastic Pipe and Fitungs

Rubber Rings For Asbesios-Cement Pipe

Safe Handing Of Soivent Cements and Primers Used For Joining

Pipe and Fittings

Socket Type Chiorinated Poly (Viny! Chioride) (CPVC) Plastic

Pipe Fitings Schedule 40

D 3309-85(b)

D 2682-83
D 2666-83

D 2239-85

D 2665-85
D 2241-84
D1785-83%!
D 2466-78

F 656-80
O 1869-79

F 402-80

F 4 38-82¢!

IS 23-84

IS 24-85

1S 7-83
1IS1285

IS 9-87

1S 8-84
1S 10-84

Note A
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MATERIALS AND PRODUCTS

ANSI

ASTM

TABLE A - PLUMBING MATERIAL STANDARDS

FS

IAPMO

GTHER
STANDARDS

REMARKS

Socket-Type Chiorinated Poly (Vinyt Chioride) (CPVC) Plastic Pipe

Fittings, Schedule 80

Socket-Type Poly (Vinyl Chioride) (PVC) Plastic Pipe Fittings
Schedule

Solvent Cement For Acrylonitriie-Butadiene-Styrene (ABS) Plastic
Pipe and Fittings

Soivent Cements For Chiorinated Poly (Vinyl Chioride) (CPVC)
Plastic Pipe and Fittings

Soivent Cements For Poly (Vinyl Chioride) (PVC) Plastic Pipe and

Fittings
™ A ible and Repiaceable Plastic Tube and
Tubular Fittings
\astic Gas Pi

Fitings

Type PSM Poly (Vinyt Chioride) (PVC) Sewer Pipe and Fittings ....
Type PSP Poly (Vinyl Chioride) (PVC) Sewer Pipe and Fittings .....
Threaded Poly (Vinyl Chioride) (PVC) Plastic Pipe Finings

Plumbing Fixtures For Land Use
Porosiain Enameled Formed Steel Plumbing Fixwres ...................

Stainless Stee! Plumbing Fixtures (Designed For Residential Use)..
Testing and Rating P! dure For Grease | P

A112.19.1M-1979

Z124.1-1980
Z124.3-1968
Z124.2-1980
2124.4-1966

ANSVASME
A112.19.4M-1984
A112.19.3-1976

F 439-8201
0 2467-76a
D 2235-81
F 493-85
D 2564-84

F 409-819!
D 2513-82

€ 789-85
D 3034-85(a)
D 3033-85
D 2484-78

C 700-78

WWP-541.71

WWP-541-71
WWP-541.71
WWP-541-71
WWP-541-71
WWP-541-71
WWP-541.-71

WWP-541-71

P8 3284

PS 13-79

Note $

144
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TABLE A - PLUMBING MATERIAL STANDARDS
I 1 ] OTHER "FOOTNOTE
MATERIALS AND PRODUCTS ANS! ASTM FS IAPMO | STANDARDS REMARKS
Tile Lined Roman Bath Tubs (Installation) 1S 2-82
Tile Lined Shower Receptors (and Replacements) (instaltation) WWP.541 T IS 4-82
Tnm For Water Closet Bowls Tanks and Urinals A112 19 5-1979 WWP 541 71
Vitreous China Plumbing Fixtures A112 19 2M-1982
VALVES:
Backfiow Pr Hon Dev PS 77
Backwater Vaives PS 8-77
Bronze Gate Valves WWV 54D 73
Cast iron Gate Valves WWV 58b-71
Constant Level Oll Valves UL 352-19682
Earthquake Actusted Automatic Gas Shutoft Systems Z21 70-81
Finished and Rough Brass Plumbing Fixture Fittings A112 18 1M-1979
Giobe-Type Loglighter Vaives Angle or Straight Patiem PS 10-84
Hose C. tion Ve Break ANSVASSE ASSE 1011-1976
1011 1976
individua! Shower Control Vaives Anti Scald Type ANSUVASSE ASSE 1016-1979
1016-1979
Laboratory Faucet Vacuum Breakers ANSVASSE
1035-84
Manually Operated Gas Valves 2211574
Pipe Applied Atmospheric Type Vacuum Breakers ANSVASSE ASSE 1001 1970
1001 1970
Pressure Reducing and Regulating Vaives for instaliation on
Domestic Water Supply Lines PS 15-77
Pressure Regulating Vaives For LP Gas UL 144-1978
Relief Vaives and Automatic Gas Shutoft Devices For Hot Water
Supply Systems and Addendum 2122 197 UL 132 1973
Thermostatic Mixing Vaives Self Actuated For Primary Domestic
Use ANSVASSE ASSE 1017 79
1017 19868
Trap Seal Primer Valives (Drainage Type) ANSVASSE
1044-866

S3LVNHILIV PUB STVIHILVIN
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TJABLE A - PLUMBING MATERIAL STANDARDS -
OTH
MATERIALS AND PRODUCTS ANSI ASTM FS IAPMO | STANDARDS | REMARKS
Trap Seal Primer Vaives (Water Supply Fed) ANSVASSE
1018-88
Vaives For Anhydrous and LP-Gas (Other Than Safety Relief) UL 125-1980
Wall Hydrants, Frostproof Automatic Draining Ami-Backfiow Types ANSUVASSE
1019-78
Water Closet Flush Tank Ballcocks ANSUASSE ASSE 1002 1986
1002 1968
Water Pressure Reducing Vaives ANSVASSE
1003-83
APPLIANCES AND EQUIPMENT
Automanc Storage Type Water Heaters With inputs Less Than
50 000 Btu Per Hour (Approved Requirements For, Vo 1) Z21 10 1-1971
Chimneys Factory Buitt Residential Type and Building Heating
Apphances UL 103-1983
Circulating Tank | and Large A th
Type Water Heaters (Approval Requi for Vot i) 221 10 31971
C rcial Electric Dishwash UL 921-1978
Dratt Equipment UL 378-1983
Draft Hoods (Listing Requirements For) 22112197
Drinking Water Coolers UL 399-1978
Electric Booster and Commercial Storage Tank Water Heater UL 1453-1982
Gas Fired Steam and Hot Water Boilers and Addenda 221131974
Gas Vents UL 441 1979
Heating Water Supply and Power Boilers-Electric UL 834-1980
Home Laundry Equtpment (Plumbing Requirements For) ANSVAHAM
HLW 2PR-1960
H hold C. ial and Portable Exchange Water S WQA S-100-81
Househoid 8 Commercial Water Filters WQA S 200-73
Househoid Dishwashers UL 749-1978
Househoid Dishwashers (Drain Hose) AHAM DW 1 75

3009 ONIGWNNTd WHOJINN



TABLE A - PLUMBING MATERIAL STANDARDS

OTHER FOOTNOTE
MATERIALS AND PRODUCTS ANSI ASTM FS IAPMO | STANDARDS REMARKS
Househoid Dishwasher (Plumbing Requi For) ANSVAHAM
DW-2PR-1962
Household Electric Storage Tank Water Heaters .. UL 174-1983
F
steFo';uoid 00od Waste Disposer Units (Plumbing ANSUAHAM
FWD-2PR-1960

Ice Mak UL 563-1975
Metal Connectors For Gas Appil and Addend Z21.24-1973
Motor Operated Water Pumps UL 778-1980
Oll-Fired Boiler A bl UL 726-1975
Oil-Fired Water Heaters ....... UL 732-1974
Pigtails and Flexible Hose Connectors For LP-Gas ..............cco..e UL 569-1980
Point-of-Use Low Pressure Reverse Osmosis Drinking Water

Systems ...... WQA S-300-84
Pumps For Oil-Buming Appliances UL 343-1982
Steel Auxiliary Tanks For Oil-Bumer Fuel .. UL 443-1979
Steel inside Tanks For Oll-Burner Fuel UL 80-1980
MISCELLANEOUS:
Boiler and Pressure Vessel Code ASME
Chiorinated Polyethylene (CPE) Sheeting For Containment

Membrane ................ D 4068-81
Compression Joints For Vitrified Clay Pipe and Fittings ... C 425-82
Copper Alloy Sand Castings For General Applications B 584-83 Note 2
Copper Sheet Strip, Plate and Rolled Bar .. B 152-71a
Dishwasher Drain Airgaps (Airb ) PS 23-81
Joints For Circular Concrete Sewer and Cuivernt Pipe, Using

Rubber Gaskets ......... C 443-79
General Requirements For Steel Sheet, Zinc Costed (Galvanized)

By The Hot-Dip Process A 525-70
Uquified Petrolsum Gases, Storage and Handling NFPA 58-1974
Low Pressure Air Test For Bullding Sewers (Instaliation) . IS 16-84
Pipe Hangers and Supports-Materials, Design and Manutacture ... ANSUMSS
Plant Appied Protective Pipe Coatings 5P-58-1979 PS 2284

S31VNH3LTV PUB STVIHILVIN
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TABLE A - PLUMBING MATERIAL STANDARDS

OTHER

MATERIALS AND PRODUCTS ANSI ASTM FS IAPMO | STANDARDS REMARKS
Prefabricated Concrete Septc Tanks PS 187
Protectively Coated Pipe (Installstion) IS 13-84
Rubber Gaskets For Cast Soil Pipe and Fitings C 564-82
Rubber Rings For Asbestos-Cement Pipe D 1869 79
Soider Tin Alloy Lead Tin Alioy, & Lead Aoy (and Fiux, Type
AC Only) B3270 QQ-S 571e(72)
1 Limited 10 COMestic sewage § POl Standard G101 by reference
2 Alloy C85200 for cleanout piugs 6 Limited to nylon matenal only

o A lon (¢) ind an editorial change since the last

3 Type llonly

4 Although this Standard is referenced in Table A some of the pipe
tube of fittings shown in the Standard are not accepiable for use under

the Unitorm Plumbing Code
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CHAPTER 13
WATER HEATERS AND VENTS

Section 1301- General

The regulations of this chapter shall govern the construction,
location, and installation of all fuel burning and other water heaters
heating potable water, together with all chimneys, vents, and their
connectors. All design, construction, and workmanship shall be in
conformity with accepted engineering practices and shall be of such
character as to secure the results sought to be obtained by this
Code. No water heater shall be hereinafter installed which does not
comply in all respects with the type and model of each size thereof
approved by the Administrative Authority. (For the convenience of
users of this Code, a list of generally accepted gas equipment
standards is included at the end of Chapter 2 of this Code in Table A).

Section 1302- Definitions

(a) Chimney- A vertical shaft enclosing one or more flues for
conveying flue gases to the outside atmosphere.

(b) Chimney Connector- The pipe which cornects a fuelburning
appliance to a chimney.

(c) Combustible Material- Walls, floors, ceilings, shelves, or
other parts of a building constructed of wood, wood lath and plaster,
composition or paper.

(d) Dielectric Insulator- A device used as a non-conductor.

(e) Direct Vent Appliances- Appliances constructed and
installed so that all air for combustion is derived directly from the
outside atmosphere and all flue gases are discharged to the outside
atmosphere.

(f) Vent- Listed factory-made vent pipe and vent fittings for
conveying products of combustion to the outside atmosphere.

(g) Vent Connector- That portion of a venting system which
connects an appliance to a vent.

(h) Venting System- The vent or chimney, its connectors
assembled to form a continuous open passageway from an
appliance to the outside atmosphere for the purpose of removing
products of combustion. This definition shall also include the venting
assembly which is an integral part of the appliance.

(i) Venting Systems- Types

(1) Chimneys or vents of masonry, reinforced concrete or metal;
and factory-built chimneys approved or listed for products of
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combustion at temperatures in excess of five hundred fifty degrees
(550° F) (287.89. C)

(2) Type B- Factory-made gas vents listed by a nationally
recognized testing agency for venting listed or approved appliances
equipped to burn only gas.

(3) Type L- A venting system consisting of listed vent piping and
fittings for use with oil-burning appliances listed for use with Type L
or with listed gas appliances.

(i) Water Heater- An appliance designed primarily to supply hot
water and is equipped with automatic controls limiting water
temperature to a maximum of two hundred ten degrees (210°)F
(98.9 deg. C).

Section 1303- Permit

it shall be unlawful for any person to install, remove, or replace, or
cause to be installed, removed, or replaced any water heater without
first obtaining a permit from the Administrative Authority to do so.

Section 1304- Inspection

(a) Inspection of chimneys or vents: This inspection shall be
made after all chimneys, vents, or parts thereof, authorized by the
permit, have been installed and before any such vent or part thereof
has been covered or concealed.

(b) Final water heater Inspectlon: This inspection shall be made
after all work authorized by the permit has been installed. The
Administrative Authority will make such inspection as he deems
necessary to assure himself that the work has been installed in
accordance with the intent of this Code. No equipment or part
thereof shall be covered or concealed until the same has been
inspected and approved by the Administrative Authority.

Section 1305- Gas-Fired Water Heater Approval Requirements
(a) Gas fired water heaters and gas fired hot water boilers shall
conform to approved recognized applicable standards or to other
standards acceptable to the Administrative Authority. Each such
water heater or boiler shall bear the label of an approved testing
agency, certifying and attesting that such equipment has been tested
and inspected and meets the requirements of applicable standards.
(b) Except when reconditioned by the manufacturer or his
approved agent in accordance with its original approval requirements
and reinstalled at its original location, each reconditioned water
heater or hot water boiler shall be tested for safety and conformity to
approved standards, and shall bear the label of an approved testing
agency certifying and attesting that such equipment has been tested
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PREFACE

This publication represents a standard for safe operation, substantial
and durable construction, and acceptable performance of storage gas water
heaters with input ratings of 75,000 Btu per hour (21 980 W) or less. It is the
result of years of experience in the manufaeture, testing, installation,
maintenance, inspection and research on water heaters designed for the
utilization of gas. There are risks of injury to persons inherent in some
appliances that, if completely eliminated, would defeat the utility of the
appliance. The provisions in this standard are intended to reduce such risks
while retaining the normal function of the appliance.

Nothing in this standard is to be considered in any way as indicating
a measure of quality beyond compliance with the provisions it contains. It is
designed to allow compliance of storage gas water heaters, the construction
and performance of which may exceed the various provisions specified herein.
In its preparation, full recognition has been given to possibilities of
improvement through ingenuity of design. As progress takes place, revisions
may become necessary. When they are believed desirable, recommendations
should be forwarded to the Chairman of Accredited Standards Committee Z21,
8501 East Pleasant Valley Road, Cleveland, Ohio 44131.

Safe and satisfactory operation of a storage gas water heater depends
to a great extent upon its proper installation and it should be installed in
accordance with the National Fuel Gas Code, 7223.1; manufacturer’s
installation instructions; and local municipal codes.

CAUTION NOTICE: This American National Standard may be revised or
withdrawn at any time. The procedures of the American National Standards
Institute, Inc., require that action be taken to reaffirm, revise or withdraw this
standard no later than five (5) years from the date of approval. Purchasers of
American National Standards may receive current information on all standards
by calling or writing the American National Standards Institute, Inc., 1430
Broadway, New York, N.Y. 10018, (212) 354-3300.

EFFECTIVE DATE: An organization using this standard for product
evaluation as a part of its certification program will normally establish the date
by which all products certified by that organization should comply with this
standard.



1.30.6 The manufacturer’s instructions for a
water heater suitable for water (potable) heating and
space heating shall also include the following;

a. A statement to the effect that piping and
components connected to the water heater
for the space heating application shall be
suitable for use with potable water.

b. A statement to the effect that toxic
chemicals, such as used for boiler
treatment, shall not be introduced into the
potable water used for space heating.

c. A statement to the effect that a water heater
which will be used to supply potable water
shall not be connected to any heating
system or component(s) previously used
with a nonpotable water heating appliance.

d. Instructions that when the system requires
water for space heating a temperatures
higher than required for other uses, a
means such as a mixing valve shall be
installed to temper the water for those uses
in order to reduce scald hazard potential.
These instructions shall include a piping
diagram(s) for a typical installation.



1.31.3 Each water heater shall bear a marking on
the rating plate, or on a separate label of Class IIIA
marking material, the applicable statement as
follows:

a. “Suitable for water (potable) heating only,”
or

b. “Suitable for water (potable) heating and
space heating.”
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PREFACE

This publication represents a standard for safe operation, substantial and
durable construction, and acceptable performance of circulating tank,
instantaneous and large automatic storage gas water heaters. It is the result of
years of experience in the manufacture, testing, installation, maintenance,
inspection and research on water heaters designed for the utilization of gas.
There are risks of injury to persons inherent in some appliances that, if
completely eliminated, would defeat the utility of the appliance. The provisions
in this standard are intended to reduce such risks while retaining the normal
function of the appliance.

Nothing in this standard is to be considered in any way as indicating a
measure of quality beyond compliance with the provisions it contains. It is
designed to allow compliance of storage, with input ratings above 75,000 Btu per
hour, circulating and instantaneous water heaters, the construction and
performance of which may exceed the various provisions specified herein. In its
preparation, full recognition has been given to possibilities of improvement
through ingenuity of design. As progress takes place, revisions may become
necessary. When they are believed desirable, recommendations should be
forwarded to the Chairman of Accredited Standards Committee Z21, 8501 East
Pleasant Valley Road, Cleveland, Ohio 44131.

Safe and satisfactory operation of a storage water heater, with input
ratings above 75,000 Btu per hour, a circulating water heater or an instantaneous
water heater depends to a great extent upon its proper installation, and it should
be installed, as applicable, in accordance with the National Fuel Gas Code, ANSI
Z223.1; manufacturers’ installation instructions; and local municipal codes.

CAUTION NOTICE: This American National Standard may be revised or
withdrawn at any time. The procedures of the American National Standards
Institute, Inc., require that action be taken to reaffirm, revise, or withdraw this
standard no later than five (5) years from the date of approval. Purchasers of
American National Standards may receive current information on all standards
by calling or writing the American National Standards Institute, Inc., 1430
Broadway, New York, N. Y. 10018, (212) 354-3300.

EFFECTIVE DATE: An organization using this standard for product evaluation
as a part of its certification program will normally establish the date by which
all products certified by that organization should comply with this standard.
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AMERICAN NATIONAL STANDARD FOR
GAS WATER HEATERS

Valome I
Storage, With Input Ratings Above 75.000 Btu Per Hour,
Circulating and Instantaneous Water Heaters

o~

PARTI

CONSTRUCTION

11 SCOPE

1.1.1 This standard applies to newly produced,
large automatic storage water heaters having input
mﬁng’ above 75,000 Btu per hour (21 960 W)'
ingtantanoous water heaters and dirculating water
heatars (8ee Part IV, Definitiong), hereinafter referred
to as water heaters or appliances, construeted
entirely of new, unosed parts and materials:

a. For use with natural gas;
b, For use with manufactured gas;
e Foruse with mixed gas;

a l?'o':l use with liquefied petroleum gusos;
ao

e, Foruse with LP gus-air mixtures,

This standard also applies to instantaneous water
heaters:

f. Forrecreationsl vehicle installation for use
with liquefied petroleum gases only (see
1.2.23)%;

g For manufactured home (mobile home)
installation convertible for use with
natmral gas andliqusfied peiroleum gases
when provision is made for the simple
conversion from one gas to the other (see
1.2.24); and

h. For recreational vehicle installation
convertible for use with natural gas and
Hquefied petroleum gases when provision
is made for the simple conversion from one
gas to the other (see 1.2.85).

Automatic storage water heaters having input
ratings of 76,000 Btu per hour (21 980 W) or less are
covered in Volume L

130 WNSTRUCTIONS

1.30.5 The manufacturer’s instructions for a
watey heater suitable fox water (potable) beating and
space heating shall also Include the following:

a. A statement to the effect that piping and
components connected to the water heater
for the space heating appHcation shail be
suitable for use with potable water

b. A statement to the effect that toxic
chemicals, snch as used for boiler
treatment, shall not be introduced into the
potable water used for space heating.

¢ A statement to the effect that a water heater
which will bo used to supply potable water
shall not be connected to sny heating
system or component(s) previously nsed
with a nonpotable water heating appliance.

d Instructions that when the system requices
watex fax spece heating et temperataces
higher than required for other uses, a
means such as a mixing valve shall be
instafled to temper the water for those vses
in order to reduce scald hazard potextial.
These Instructions shall include a piping
diagram(s) for a typical installation.

rormer 1.30.53 and 1.30.6 become 1.30.6 and 1.30.7,



1.31 MARBKING

1313 Each water heater shall bear a marking on
the rating plate, or on a separate label of Class IITA
marking material, the appropriate statement as
follows:

3. “Suitable for water (potable) heating only”
or

b. “Suitable for water (potable) heating and

1.31.25 A water heater suitable for water
(potable) henting and space heating shall bear Class
IIIA markings indicating:

a. The water heater shall not be connected to
any heating system or component(s)
previously used with a nonpotable water
heating appliance.

b Toxic chemicals, such as used for boiler
treatment, ahall not be introduced into the
potable water heater used for space

space heating.” heating.
(Former 1313 through 1.81.28 become 1.5L4 (Former 1.31.24 through 1.31.36 become 1.31.26
through 1.31.24, respectively.) through 1.31.38, respectively.)
PARTII
PERFORMANCE
2.1 GENERAL percent, on an air free basie, in a sample of the flue
gases when adjnsied to have a manifold pressure 12.5
2.1.1 This standard applies to water heaters: percent above that obtained during burner
adjustment, (see 2.1.13) and tested in an atmosphere
a. For use with natural gas; having a normal oxygen supply, and not in excess of
0.02 percent operating at ced inlet test pressure.
b For pse with manufactured gas;
Method of Test
¢. For use with mixed gas;
Installation shail be as specified in 2.1.9 for all water
d. For use with liquefied petrolenm gases; heaters exvept thoee for outdoor installation, which shall
be tagted in an opea room.
e For use with LP gas.air mixtures;
For a water heater equipped with a draft hood, this test
f. For recreational vehicle installation for use shall also be conducted in an open room without any vent

with liquefied petroleum gases only (see
2117;

g. For manufactured home (mobile home)
inatallation convertible for use with
natural gas and liquefied petroleum gases
(s 2.1.18% and

h. For recreational vehicle installation

convertible for use with natural gas and
liquefied petroleum gases (see 2.1.17),

24 COMBUSTION

241 A water heater shall not produce flue gases
which contain carbon monoxide in excess of 0.04

connection to the draft hood.

A storage water heater shall be filled and suppled
with water at 70 + 2 F (21 + 1 °C). Instantaneous and
circulating water heaters shall be filled and supplied with
water at a temparature of either 70 + 2 F(21 + 1 °Clor as
gpeacified by the manufacturer in accordance with 2.1.8.
When necessary for continuous burner operation, a water
flow rate shall be established to maintain an outlet water
temperature of 130 + 6F (§4.5 + 3 °C) or, for
instantaneous and circulating water heaters, as specified
by the manufacturer (see 2.1.8).

At the end of 15 minutes of operation at normal inlet
test pressure, two samples of the flue gases shall be secuzed
at a paint immediately preceding their discharge from the
flue cutlet of the applianca The two samples shall be taken
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