Wisconsin
Administrative Code

DEPARTMENT OF INDUSTRY,
LABOR AND HUMAN RELATIONS

Chapters ILHR 41-42

BOILER AND
PRESSURE VESSEL

DEPARTMENT OF INDUSTRY,
LABOR AND HUMAN RELATIONS

GEF 1, 201 East Washington Avenue
Madison, Wisconsin 53702
608-266-1904



INTRODUCTION
Purpose and Structure

_ The Legislature, by s. 35.93 and ch. 227, Stats., directed the publica-
tion of the rules of administrative agencies having rule-making authority
in a loose-leaf, continual revision system known as the Wisconsin Admin-
istrative Code. The Code is kept current by means of new and replace-
ment pages. The pages are issued monthly, together with notices of hear-
ings, notices of proposed rules, emergency rules, instructions for
insertion of new material, and other information relating to administra-
tive rules. This service is called the Wisconsin Administrative Register,
and comes to the subscriber after the 10th and the 25th of each month.
Code pages are issued to subscribers only with the end of the month Reg-
ister. The editing and publishing of the Register and Code is done by the
Revisor of Statutes Bureau, Suite 702, 30 W. Mifflin St., Madison, Wis-
consin, 53703. (608-266-7275).

Availability
The complete code and the upkeep service are distributed to the
county law libraries; to the libraries of the University of Wisconsin Law
School and Marquette University Law School; to the State Historical

Society; to the Legislative Reference Bureau and to the State Law Li-
brary, and to certain designated publie libraries throughout the state.

The sale and distribution of the Register, Code and of its parts is han-
dled by Department of Administration, Document Sales and Distribu-
tion, P.O. Box 7840, Madison, Wisconsin 53707. (608-266-3358)

Table of Conienis

Each code with more than one chapter will have a table of chapters.
After the title of each chapter will be the page numbers on which the
chapter begins. Each chapter will have a table of sections. When a chap-
ter has more than 10 sections and is over 10 pages in length the page
number which that particular section begins on will be inserted after the
title of the section.

History Notes

Each page of the code as it was originally filed and printed pursuant to
the 1955 legislation, is dated ‘‘1-2-56”". A rule which is revised or created
subsequent to the original printing date is followed by a history note
indicating the date and number of the Register in which it was published
and the date on which the revision or creation of the rule became effec-
tive. The absence of a history note at the end of a section indicates that
the rule has remained unchanged since the original printing in 1956. The
date line at the bottom of the page indicates the month in which the page
was released. Some common abbreviations used in the history notes are:
cr. - created, am. - amend, r. - repeal, recr. - recreate, renum. - renumber,
eff. - effective and emerg. - emergency.

In some instances an entire chapter has been repealed and recreated or
renumbered subsequent to the original printing date. When this occurs a
history note has been placed at the beginning of the chapter after the
table of sections to contain this information. A separate history note ap-
pears after each section indicating the date when the revision became
effective.

Index

The index for the complete Wisconsin Administrative Code will be
found in the last volume. It will be recompiled, reprinted and distributed
at least annually. Some codes have a separate index prepared by the
agency involved. See the Building and Heating Code (chs. ILHR 50-64)
for an example.
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iLHR 41
ILHR 41.82 Gage cocks (p. 39) IILHR 41.30 ‘Washout and inspection
TLHR 41.83 ‘Water column piping (p. 39} openings (p. 44}
ILHR 41.84 Pressure gages (p. 40) ILHE. 41.91 Threaded openings (p. 47}
ILHER 41.85 Stop valves on discharge out- ILHE 41.92 Boiler setting and installa-
lets (p. 40) tion (p. 47)
ILHR 41.86 Steam mains (p. 41) ILHR 41.93 Boiler doors (p. 48}
ILHR 41.87 Bottom blowoff or drain (p. ILHR 41.94 Pressure rellef devices re-
41} quired for unfired pressure
ILHR 41.88 Feed pipe {p. 42) vessels (p. 48)

ILHR 41.89 Combustion regulators for
boilers (p. 45}

Note: Chapter ILHR 41 as it existed on February 29, 1988 was repealed and a new chapter
ILHR 41 was created effective March 1, 1988.

Subchapter [ — Scope, Definitions and Administraiion

TLHR 41.01 Purpose. Pursuant to s. 101.17, Stats., the purpose of chs.
ILHR 41 and 42 is to protect the health, safety and welfare of the public
and employes by establishing minimum standards for the design, con-
struction, installation, operation, inspection, testing, maintenance, al-
teration and repair of boilers and pressure vessels installed in all public
buildings and places of employment.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.02 Scope. (1) BOILERS AND PRESSURE VESSELS. The provisions
of chs. ILHR 41 and 42 shall apply to boilers and piping components
associated with boilers, and to pressure vessels and power piping, in use
at places of employment and in public buildings. The provisions of these
chapters are not retroactive unless specifically stated in the administra-
tive rule. Where different sections of these chapters specify different re-
quirements, the most restrictive requirement shall govern.

Note: Section 101.01 (2), Stats., provides that the phrase “place of employment’ means
and includes every place, whether indoors or out or underground and the premises appurte-
nant thereto where either temporarily or permanently any industry, trade or business is car-
ried on, or where any process or operation, directly or indirectly related to any industry, trade
or business, is carried on, and where any person is, directly or indirectly employed by another
for direct or indirect gain or profit, but does not inchude any place where persons are employed
in private domestic service which doees not involve the use of mechanical power or in farming.
“Farming’” includes those activities specified in 5. 102.04 (3), SBtats., and alse inchides the
transportation of farm products, supplies or equipment directly to the farm by the operator of
said farm or his emploves for use thereon, if such activities are directly or indirectly for the
purpose of producing commeodities for market, or as an accessory o such production. When
used with relation to building codes, “‘place of employment™ does not include a previonsly
constructed building used as a communityv-based residential facility as defined in s. 50.01 (1),
Stats., which serves 20 or fewer unrelated residents, except for the purposes of 5. 111.11, Stats.

{2) OTHER VESSELS: The provisions of chs. ILHR 41 and 42 shall apply
to vessels used for the sterage and transportation of flammable liquids,
liquefied petroleum gas, liquefied natural gas, compressed natural gas,
anhyvdrous ammonia and refrigerants, unless these vessels are covered by
other Wisconsin administrative codes or federal codes.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHER 41.04 Definitions. The definitions contained in this section shall
be applicable throughout chs. ILHR 41 and 42.

(1) ““Alteration” means a change in a boiler or pressure vessel that
substantially alters the original design and that reqguires consideration of
the effect of the change on the original design. ““Alteration’” does not in-
clude the addition to a boiler or pressure vessel of nozzles smaller than an

unreinforced opening size.
Register, December, 1992, No. 444
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(2) “Approved’ means acceptable to the department.

(3) “ASME code” means the boiler and pressure vessel code published
by the American society of mechanical engineers.

(4) ““Authorized inspector’’ means a boiler or pressure vessel inspector
who holds a valid certificate of competency issued by the department.

(5) ““Boiler’ means a vessel intended for use in heating water or other
fluids or for generating steam or other vapors by the application of heat.

(6) “Boiler external piping’’ means piping within the scope of ASME
code section I and which requires ASME code stamping as specified in
section I.

(7) ““Certificate of competency’ means a certificate issued to a boiler or
pressure vessel inspector by the department.

(8) “Condemned’ means a boiler or pressure vessel declared to be un-
safe and which has an applied stamping designating its condemnation.

(9) “Department’ means the department of industry, labor and
human relations.

(10) “Enforcement authority’ means the department.

(11) “External inspection’’ means an inspection made while the boiler
or pressure vessel is in operation.

(12) “Fusicn welding’ means the melting together of filler metal and
base metal, or of base metal only, which results in coalescence.

(13) “High temperature water boiler’’ means a boiler completely filled
with water intended for operation at pressures in excess of 160 psig or
temperatures in excess of 250° F.

(14) “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 exceed-
ing 160 psig or a temperature of 250°F at or near the boiler outlet.

{15) ““Hot water storage tank’ means a tank used to store water that is
heated indirectly by a circulating water heater, by steam or hot water
circulating through coils, or by other heat exchange methods internal or
external to the tank.

{16) ‘“Hot water supply boiler’”” means 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.

(17) “Incompetence’ means conduct which evidences a lack of ability
to discharge the duty required to protect the health, safety and welfare
of the public, lack of knowledge of the fundamental principles of inspec-
tion services or an inability to apply those principles, or failure to main-
tain competency in the current practices and methods applicable to in-
spection services and the rules of chs. ILHR 41 and 42.

(18) “Insurance company’’ means a company which has been licensed
in this state to write boiler and pressure vessel insurance and which is
actively engaged in writing such insurance for the general public.

Register, February, 1990, No. 410
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(19) “Internal inspection’™ means an inspection made when the boiler
or pressure vessel is shut down and handholes and manholes or other
inspection openings are opened or removed for inspection of the interior
as required by the inspector. :

(20) “Low pressure boiler’” means a boiler on which the safety valves
are set at pressures not exceeding 15 psig.

(21) “Maximum allowable working pressure’” means the maximum
gage pressure permissible at the top of a completed vessel in its operating
position for a designated temperature.

(22) ““Miniature boiler’” means a power boiler or high temperature wa-
ter boiler which does not exceed any of the following limits:

(a) 16 inches inside diameter of sheli;

(b) 20 square feet of heating surface, except for electric boilers;

(e} 5 cubic feet gross volume exclusive of casing and insulation; and
(d) 100 psig maximum allowable working pressure.

(23) “Misconduct” means an act performed in the discharge of en-
forcement duties which jeopardizes the interests of the public, including
violation of federal or state laws, local ordinances or administrative rules
relating to the position, preparation of deficient or falsified reports, fail-
ure to submit information or reports requested by the municipality or
the department, conduct which evidences a lack of trustworthiness, mis-
representation of qualifications such as education, experience or certifica-
tion, illegal entry of premises, misuse of funds, or misrepresentation of
authority.

(24) “National board’ means the national board of boiler and pressure
vessel inspectors.

(25) “Negligence’” means failure entirely by omission, commission or
both to discharge the duty required of a reasonable person to protect the
health, safety and welfare of the public.

(26) “Owner or user’ means any person, firm or corporation legally
responsible for the safe operation of a boiler or pressure vessel.

(27) ‘““Portable boiler”” means an internally fired hoiler primarily in-
tended for temporary location and whose construction and usage is of a
movable nature.

(28) “Power boiler’” means a boiler in which steam or other vapor is
generated at a pressure of more than 15 psig.

(29) “Power piping’’ means any steam piping system beyond the scope
of ASME code section I and having an operating pressure in excess of 15
psig or any hot water piping system beyond the scope of ASME code
section I and subject to temperatures in excess of 250° b

(30) “Pressure-temperature relief valve’ means an automatic pressure
relieving device actuated by the static pressure upstream of the valve
which opens further with the increase in pressure over the opening pres-
sure, or activated by the temperature of the fluid.

Note: A pressure-temperature relief valve is used primarily for liguid service.
Register, February, 1990, No. 410 '
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(31) ‘““Pressure vessel’’ means a container for the containment of inter-
nal or external pressure which may be obtained from an external source
or by the application of heat from a direct or indireet source, or any com-
bination thereof.

(32) ““Relief valve” means an automatic pressure relieving device ac-
tuated by the static pressure upstream of the valve which opens further
with the increase in pressure over the opening pressure.

Note: A relief valve is used primarily for liguid service.

(33) “Repair” means work necessary to restore a boiler or pressure
vessel to a safe operating condition.

(34) “Rupture disk” means a nonmechanical overpressure relief device
that releases pressure when its preestablished rating is attained.

(35) ““Safety relief valve” means an automatic pressure-actuated re-
lieving device suitable for use either as a safety valve or relief valve, de-
pending upon application.

(86) “Safety valve’ means an automatic pressure relieving device ac-
tuated by the static pressure upstream of the valve and characterized by
full-opening pop action.

Note: A safety valve is used for gas or vapor service.

(87) ““‘Secondhand wvessel’”” means a boiler or pressure vessel that has
changed location subsequent to the original installation.

{38) ‘““Water heater’” means a closed vessel in which water is heated by
the combustion of fuels, electricity or other energy source, and with-
drawn for use external to the system at pressures not exceeding 160 psig,
including the apparatus by which heat is generated and all controls and
devices necessary to prevent water temperatures from exceeding 210°F.

Note: For further explanation of definitions, see the ASME code section VIII, scope and
appendix 3.

History: Cr. Register, February, 1988, No. 386, eff. 3-1.88; am. (37), Register, February,
1990, No. 410, eff. 3-1-90.

ILHR 41.05 Petition for variance. (1) PROCEDURE. The department
shall consider and may grant a variance to an administrative rule upon
receipt of a fee, a completed petition for variance form from the owner
and, where applicable, a completed position statement from the chief of
the local fire department, provided an equivalency is established in the
petition for variance which meets the intent of the rule from which a
variance is being petitioned. The department may impose specific condi-
tions in the petition for variance to promote the protection of the health,
safety and welfare of the employes or the public. Violation of those con-
ditions under which the variance is granted constitutes a violation of chs.
ILHR 41 and 42.

Note 1: Copies of the petition for variance form (SB-8) and the position statement {form
SB-8BA) are available from the Division of Safety and Buildings, P.C. Box 7969, Madison,
‘Wisconsin 53707.

Note 2: Section 101.02 (6}, Stats., and ch. ILHR 3 outline the procedures for submitting
petitions to the department and the department’s procedures for hearing petitions.

Note 3: See ch. ILHR 2 for fee requirernents.
Register, December, 1992, No. 444
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(2) PETITION PROCESSING TIME. Except for priority petitions, the de-
partment shall review and make a determination on a petition for vari-
ance within 30 business days of receipt of all calculations, documents and
fees required to complete the review. The department shall process prior-
ity petitions within 10 business days of receipt of the required items.

History: Cr. Register, February, 1988, No. 388, off. 3-1-88.

ILHR 41.06 Penalties. Penalties for violations of chs. ILHR 41 and 42
shall be assessed in accordance with s. 101.02, Stats.

Note 1: Section 101.02 (13) (a), Stats., indicates penalties will be assessed against any em-
ployer, employe, owner or other person who fails or refuses to perform any duty lawfully
enjoined, within the time presecribed by the department, for which no penalty has been specifi-
cally provided, or who fails, neglects or refuses to comply with any lawful order made by the
department, or any judgment or decree made by any court in connection with ss. 101.01 to
101.25, Stats. For each such violation, failure or refusal, such employe, owner or other person
must forfeit and pay into the state treasury a sum not less than $10 nor more than $100 for
each violation.

Note 2: Section 101.02 (12), Stats., indicates that every day during which é.ny person, per-
sons, corporation or any officer, agent or emnploye thereof, fails to observe and comply with an
order of the department will constitute a separate and distinet violation of such order.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.07 Appeals. (1) APPEAL OF LOCAL ORDER. Any person affected
by a local order which may be in conflict with a rule of the department
may petition the department for a hearing on the grounds that the local
order is unreasonable and in conflict with the rule of the department.

Note: Section 101.0L (1) {g), Stats., defines “local order” as any ordinance, order, rule or
determination of any common council, board of aldermen, board of trustees or the village
board, of any village or city, or the board of health of any municipality, or an order or direc-
tion ccl)f any oificial of such municipality, upon any matter over which the department has
jurisdiction.

{2} PETITION OF ADMINISTRATIVE RULE. Pursuant to s. 227.12, Stats.,
any municipality, corporation or any 5 or more persons having an inter-
est in an administrative rule may petition the department requesting the
adoption, amendment or repeal of that rule.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.08 Fees. Fees for the inspection, certificate of operation and
other services performed by the department pertaining to boilers and
pressure vessels shall be submitted as specified in ch. ILHR 2. The owner
shall be responsible for the payment of fees.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88; am. Register, December, 1992,
No. 444, eff. 1-1-93.

+ILHR 41.10 Adoption of ASME standards. (1) CONSENT TO INCORPO-
RATE. Pursuant to s. 227.21, Stats., consent has been granted by the at-
torney general and the revisor of statutes to incorporate by reference the
rules contained in the standards and addenda listed in Table 41.10.

(Z2) ADOPTION. The standards and addenda listed in Table 41.10 are
hereby incorporated by reference into chs. ILHR 41 and 42.

(3) FILING OF STANDARDS. (a) Copies of the standards in reference are
on file in the offices of the department, the secretary of state and the
revisor of statutes.

(b) Copies may be on file at public and university libraries.
Register, December, 1992, No, 444 :
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(4} AVAILABILITY OF STANDARDS. Copies of the standards in reference
may be procured for personzl use from the American Society of Mechani-
cal Engineers (ASME) Order Department, 22 Law Drive, P.O. Box
2300, Fairfield, New Jersey 07007-2300.

TABLE 41.10

ASME Boiler and Pressure Vessel Code
{1989 edition)

1. Section ° X Power Boilers
2. Section 11 Material Specifications

a. Part A - Ferrous Material

b. Part B - Nonferrous Material

e. Part C - Welding Rods, Electrodes and Filler Metals
3. Section III Nuclear Power Plant Components, Divisions 1 and 2

a. Subsection NCA - General Requirements

Division 1
a. Subsection NB - Class 1 Components

b. Subsection NC -Class 2 Components
c. Subsection ND - Class 3 Components

d. Subsection NE -~ Class MC Components

e. Subsection NF - Component Supports

f. Subsection NG - Core Support Structures

£. Appendices

Division 2

a. Conerete Reactor Vessels.and Containments
4. Section IV Heating Boilers
5. Section \' Nondestructive Examination
6. Section VIIT Pressure Vessels

a. Diviston 1 - Pressure Vessels

b. Division 2 - Alternative Rules

X 7. Section 1X Welding and Brazing Qualifications
8. Section X Fiberglass-Reinforced Plastic Pressure Vessels
9. Bection X1 RuleDs for Inservice Inspection of Nuclear Power Plant Components,
ivision 1

ANSI/ASME Standards

10. Power Piping (ANSI/ASME B31.1 - 1986 edition, including addenda B3i.1a - 1986,
B31.1b - 1987 and B31.1lc - 1988)

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88; r. and recr. Table 41.10, Regis-
ter, February, 1990, No. 410, eff. 3-1-90.

Subchapter II -— Inspections

ILHR 41.12 Inspector certifications required. Any person performing an
inspection and submitting an inspection report for the purpose of meet-
ing inspection requirements covering a boiler or pressure vessel shall hold
a valid certificate of competency or in-service field inspector authoriza-
tion issued by the department. .

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.13 Certificate of competency as an inspector. (1) ELIGIBILITY.
An applicant for a certificate of competency as a boiler or pressure vessel
inspector shall be an empleye of the department, a municipality, an in-
surance company, or owners or operators of boilers and pressure vessels
authorized to make their own inspections.

(2) QUALIFICATIONS. An applicant shall have one of the following com-
binations of education and experience requirements:

Register, December, 1992, No. 444
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(a) A degree in engineering plus one year experience in design, con-
struction, operation or inspection of high pressure boilers and pressure
vessels; or -

(b) An associate degree in mechanical technology plus 2 years experi-
ence in design, construction, operation or inspection of high pressure
boilers and pressure vessels; or :

(¢) Three years experience in high pressure boiler and pressure vessel
construction or repair, in supervision of high pressure boiler and pressure
vessel operation, or in the inspection of high pressure boilers and pressure
vessels.

(3) APPLICATION. (a) All applications for certification or recertification
shall be made to the department together with the payment of the appli-
cation and examination fees.

Note 1: Application form no. SB-37 is available from the Division of Safety and Buidings,
P.0O. Box 7969, Madison, Wisconsin 53707.

Note 2: See ch. ILHR 2 for fee requirements.

(b) Upon receipt of the application form, the department shall review
and evaluate the application and make all necessary notifications to the
applicant.

(4) ISSUANCE OF CERTIFICATE. Certificates of competency for a boiler
or pressure vessel inspector shall be issned by the department to eligible
applicants who have received a grade of 70% or greater on the examina-
tion prescribed by and conducted by the department. The department
shall issue the certificate within 15 business days of passage of the
examination. .

(a} The certificate shall bear the name of the applicant, certificate
number and expiration date. The certificate shall be valid for the remain-
der of the calendar year in which it is issued.

" (b) Applicants failing the examination may apply to retake the
examination.

{c) Holders of certificates who do not apply for renewal in any 5-year
period may be required to pass a scheduled examination.

(5) RENEWAL OF CERTIFICATE. Upon receipt of written notice of expi-
ration, certification may be renewed. The request for renewal, together
with the payment of the renewal fee, shall be filed with the department
gn or ]‘pgfore January 1 of the calendar year for which the certificate is to

e valid.

Note: See ch. ILHR 2 for fee requirements.

{6) DENIAL OF CERTIFICATE. (2) Upon denial of certification or recer-
tification, the department shall notify the applicant within 15 business
days in writing stating the reasons for denial. The notice of denial shall
be made by certified mail sent to the address filed with the application.
Service shall be verified by the certified mail receipt.

(b) Upon receipt of the notice of denial, the applicant may submit a
written request for hearing. The right to hearing shall be waived if the
applicant fails to submit the request within 30 business days of receipt of
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the notice of denial. Hearings shall be conducted by the department and
the proceedings recorded. '

(7) SUSPENSION OR REVOCATION OF CERTIFICATION. The department
may suspend or revoke the certification of any inspector for:

(a) Fraud or deceit in obtaining certification;

(b) Any negligence, incompetence or misconduct in the discharge of
the duties required under chs. ILHR 41 and 42; or

(¢) Conviction of a criminal charge, misdemeanor or violation of a lo-
cal regulation substantially related to the circumstances of the certified
inspection activity or adjudication of mental incompetence by the
courts.

{8) SUSPENSICN AND REVOCATION PROCEEDINGS. (a) The department
shall investigate alleged viclations at its own initiative or upon the filing
of a complaint. If it 1s determined that no further action is warranted,
the department will notify the persons affected. If the department deter-
mines that there is probable cause for suspension, it shall order a hearing
and notify, by mail, the persons affected.

(b) Upon receipt of hearing notice, the charged party may respond to
the charges in writing. Failure to respond within 30 business days or fail-
ure to appear at the hearing may result in the charges being taken as
true.

(¢) All hearings shall be conducted by persons selected by the
department. '

(d) Any findings shall be in writing and shall be binding unless ap-
pealed to the secretary of the department.

(e) All arguments shall be submitted in writing.

{9) RECIPROCITY. A certificate of competency may be granted by the
department to a boiler or pressure vessel inspector who holds a certificate
issued by the national board of boiler and pressure vessel inspectors and
a certificate of competency from a city or state which has adopted the
ASME boiler and pressure vessel code and which requires a written ex-
amination similar to that required by the department.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.14 In-service field inspectors. (1) ELIGIBILITY. An applicant
for an in-service field inspector authorization shall be an employe of the
department, a municipality, an insurance company, or OwWners or opera-
tors of boilers and pressure vessels authorized to make their own
inspections.

(2) QUALIFICATIONS. An applicant shall have one of the following edu-
cation and experience qualifications:

(a) A bachelor’s degree in engineering from an accredited college or
university, which is deemed to be the equivalent of 2 years experience in
design, construction, operation or inspection of high pressure boilers and
pressure vessels; or
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(b) An associate degree in mechanical technology plus one year of ac-
tual experience in design, construction, operation or inspection of high
pressure boilers and pressure vessels; or

(¢) T'wo years of practical experience in the construction, installation,
repair, maintenance, operation or inspection of high pressure boilers and
pressure vessels.

(3) APPLICATION. (a) All applicaticons for an in-service field inspector
authorization shall be made to the department together with the pay-
ment of the application and examination fees.

Note 1: Application form ne. SB-37 is available from the Division of Safety and Buildings,
P.O. Box 7969, Madison, Wisconsin 53707.

Note 2: See ch. ILHR 2 for fee requirements.

(B) Upon receipt of the application form, the department shall review
and evaluate the application and make all necessary notifications to the
applicant.

(4) ISSUANCE OF AUTHORIZATION. In-service flield inspector authoriza-
tions shall be issued by the department to eligible applicants who have
received a grade of 70% or greater on the examination preseribed by and
conducted by the department. The department shall issue the authoriza-
tion within 15 business days of passage of the examination.

(a) The authorization shall bear the name of the applicant, authoriza-
tion number and expiration date. The authorization shall be valid for a
period of 15 months from the date of issuance.

(b) Applicants failing the examination may apply to retake the
examination.

(c) The authorization shall be nonrenewable.

(&) INSPECTION WORK. (a) The in-service field inspector authorization
may be utilized by the holder only while in the continuous employ of the
authorized inspection agency by whom employed at the time of
application.

{b) The authorized in-service field inspector may perform only field
inspection work and the work shall be performed while accompanied by
an authorized field inspector during the first 3 months of employment
and under the direct supervision of an authorized field inspector for the
following 12 months.

{c) If the authorized inspection agency specified in par. (a) is an insur-
ance company, then the authorized in-service field inspector may per-
form field inspection work only upon objects covered by the insurance
company.

{d) Inspection of repairs and alterations shall be performed by an au-
thorized inspector in possession of a certificate of competency.

(6) APPLICATION FOR CERTIFICATE OF COMPETENCY. Upon completion
of one year of experience as an authorized in-service field inspector while
in the continuous employ of the authorized inspection agency by whom
employed at the time of application, the holder of a valid authorization,
through the employer, may apply for a certificate of competency. In the
event the applicant’s experience is with more than one authorized inspec-
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tion agency, the department may accept the accumulated ingpection
experience.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.15 General inspection requirements. (1} ArL INSPECTIONS. The
authorized inspectors of the department, upon presenting appropriate
credentials to the owner, operator, or agent in charge, may:

(a) Enter without delay and at reasonable times any factory, plant,
establishment, construction site, or other area, workplace or environ-
ment where work is performed by an employe of an employer; and

(b) Inspect and investigate during regular working hours and at other
reascnable times, and within reasonable limits and in a reasonable man-
ner, any place of employment and all pertinent conditions, structures,
machines, apparatus, devices, equipment, and materials therein, and to
question privately any employer, owner, operator, agent or employe.

(2) REPRESENTATION. The inspector, before making an inspection,
shall contact the employer or employer’s representative who shall be
given an opportunity to accompany the inspector during the physical
inspection of any workplace under sub. (1).

Note: The department procedure is not to give advance notice, but in the scheduling ard in
the act of inspecting it may not always be possible to avoid advance notice or to obtain accom-
paniment, buf otherwise these rules will be diligently observed.

History: Or. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.16 Initial inspections. (1) BOILER AND PRESSURE VESSEL IN-
SPECTIONS. {a) Except as provided in par. (b), boilers and pressure ves-
sels shall be inspected by an authorized inspector before they are placed
in operation.

Note: See 5. ILHR 41.41 for installation registration requirements.

(b) The inspections specified in par. (a) are not required for boilers and
pressure vessels exempted from periodic inspections in s. ILHR. 41.18.

(¢) Where the boilers or pressure vessels specified in par. (a) are in-
stalled in a city of the first class and inspections are made by the city, the
city shall keep a record of the inspections and shall submit a copy to the
department.

(d) Where the inspections specified in par. (a) are performed by an
authorized inspector other than a department inspector, the authorized
inspector shall file an inspection report with the department and shall
affix the Wisconsin registration number as required in s. ILHR 41.36.
The inspection report shall be filed with the department within 30 calen-
dar days after completion of the boiler or pressure vessel installation. If
the report is not filed within the 30-day period, the department shall per-
form the inspection.

(e) Required initial inspections shall be reported to the department on
forms SBD-7678 and SBD-7679.

Note: Form SBD-7678 is used for reporting inspections of pressure vessels, and Form SBD-
7679 is used for reporting inspections of boilers. See Appendix A for copies of these forms.

(2) POWER PIPING INSPECTIONS. (a) Except as provided in par. (b), all
power piping systems not covered by ASME code section I and required
to be constructed in accordance with the ANSI standard for power pip-
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ing as listed in Table 41.10, shall receive an initial inspection by an au-
thorized inspector employed by the department or, if installed in a ecity of
the first class, by the city. Documented inspections, including the initial
inspection, made by authorized inspectors not employed by the depart-
ment shall be acceptable to the department.

(b) The inspections specified in par. (a) are not required for:
1. Power piping of 2 inches nominal pipe size and smaller;

2. Power piping replacements, modifications and alterations to ex-
isting systems and for new installations, any of which do not exceed 50
feet in length; and

3. Underground power piping systems which are not located in a walk-
in tunnel.

(¢) The installer shall notify the department, the city of the first class
or the authorized inspector employed by an insurance company prior to
the start of construetion of the power piping system so that inspections
may be arranged. The department or the city shall be given a minirmum
of 2 business days notice to arrange for inspection.

{(d) A power piping inspection shall be made after the piping material
is delivered to the job site and prior to the start of construction of the
power piping system. Power piping systems may not be insulated or
placed in service without receiving an inspection.

Ji“(e) Evidence shall be provided to the authorized inspector that all pre-
fabricated piping complies with the ANSI standard for power piping as
listed in Table 41.10.

(f) The owner of the power piping system may request power piping
Inspections in addition to the minimum inspections.

(g) Inspection fees for the power piping inspections shall be assessed
by the department or by the city of the first class.

Note: For inspection fees, see ¢ch. ILHR 2.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88; am. (1) (d} and (2} (¢), cr. (1}
{e), Register, December, 1992, No. 444, eff. 1-1-93.

ILHR 41.17 Periodic inspections. (1) INSPECTION OF POWER BOILERS.
(a) Except as provided in s. ILHR 41.18, power boilers and organie fluid
heat transfer boilers shall be subjected to either a regular internal or ex-
}:emaltinspection at least once every 12 months by an authorized
inspector.

(b) Where an internal inspection of a power boiler is not possible be-
cause of the construction of the boiler, an external inspection shall be
acceptable.

(2) INSPECTION OF PRESSURE VESSELS. Except as provided in s. ILHR
41.18, pressure vessels shall be subjected to a regular internal or external
inspection at least once every 36 months by an authorized inspector.

(3) INSPECTION OF LOW PRESSURE STEAM AND HOT WATER HEATING
BOILERS. Exxcept as provided in s. ILHR 41.18, low pressure steam boil-
ers and hot water heating boilers shall be subjected to a regular internal
or external inspection at least once every 36 months by an authorized
inspector. _
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{4} INSPECTION OF SAFETY VALVES AND SAFETY RELIEF VALVES. The
authorized inspectors shall satisfy themselves that safety valves and
safety relief valves have been operated at least once every 12 months.

(5) EXTENSION OF PERIOD BETWEEN INSPECTIONS. If operating condi-
tions require, an extension of periods not to exceed 3 months between
inspections of boilers, pressure vessels, safety valves and safety relief
valves may be approved by the department upon a written request from
the owner or user for an extension. The authorized inspection agency
shall concur with the owner’s request for extension by letter to the
department.

Note: For inspection fees, see ch. ILHR 2.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88; am. (1) (a}, Register, Decem-
ber, 1992, No. 444, eff. 1-1-93.

ILHR 41.18 Exemptions from periodic inspections. (1) EXEMPTED EQUIP-
MENT. Except as provided in sub. (2), periodic inspections are not re-
guired for:

{a) Boilers or pressure vessels which receive regular inspections by
United States government inspectors;

(b) Heating boilers located in private residences or in apartment build-
ings having less than 3 living units;

{¢) Expansion tanks for hot water heating boilers;
(d) Boilers used exclusively for agricultural purposes;

(e) Pressure vessels having an inside diameter not exceeding 6 inches
with no limit on pressure;

(f) Pressure vessels having a volume of less than 5 cubic feet and an
operating pressure of less than 250 psig;

(g) Pressure vessels with a volume of less than 1-1/2 ecubic feet with no
limit on pressure;

(h) Pressure vessels having an internal or external operating pressure
of not more than 15 psig with no lmitations on size;

(i) Hot water supply boilers and water heaters, and hot water storage
tanks in which the temperature does not exceed 210°F;

(j) Vessels used for the storage or processing of cold water, including
those with air cushions;

(k) Pressure vessels which are used in accordance with the regulations
of the United States department of transportation;

(1) Air receivers having a volume of less than 12 cubic feet and an oper-
ating pressure of less than 250 psig; and

(m) Pressure vessels used in processing and storing of fermented bever-
ages at temperatures not exceeding 140°F.

(2) EXCEPTIONS. In individual cases, the boilers and pressure vessels
exempted in sub. (1) shall be subject to inspection by or on order of the
department upon the complaint of any person or upon the initiative of
the department when there is reasonable cause to suspect that the con-
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struction, installation, maintenance or operation of the vessel is not in
keeping with the general purpose and intent of chs. ILHR 41 and 42.

History: Cr. Register, February, 1988, No. 386, efi. 3-1-88.

ILHR 41.19 Preparation for internal inspection. (1) GENERAL REQUIRE-
MENTS. The owner or user of a boiler or a pressure vessel subject to in-
spection shall prepare the vessel for internal inspection after due notice
from the inspector. To prepare a vessel for an internal inspection all man-
hole plates, all wash-out plugs, and a sufficient number of handhole
plates to permit a satisfactory inspection shall be removed. The shell and
heads shall be thoroughly cleaned and exposed when so requested. Each
steam boiler shall be thoroughly drained of water and all fire side surfaces
cleaned before an internal inspection is made.

(2} PREPARATION PROCEDURE. The following procedure shall be re-
quired for preparation for inspection: :

(a) Before entering any part of a boiler which is connected to a com-
mon header with other boilers, the required steam or water system stop
valves shall be closed, tagged and preferably padlocked, and drain valves
or cocks between the 2 closed stop valves shall be opened. The feed
valves shall be closed, tagged, and preferably padlocked, and drain
valves or cocks located between the 2 valves shall be opened.

(b) After draining the boiler, the blowoff valves shall be closed, tagged
and preferably padlocked. Blowoff lines, where practicable, shall be dis-
connected between pressure parts and valves. All drains and vent lines
shall be opened.

(3) RIGHT TO REFUSE ENTRY. The authorized inspector shall have the
right to refuse to enter a boiler or pressure vessel if in the inspector’s
judgement it is unsafe to do so.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.20 Inspections by insurance companies. Inspections of boilers
and pressure vessels by insurance companies may be accepted by the de-
partment under the following conditions:

(1) AUTHORITY. The boiler and pressure vessel inspectors employed by
the insurance company shall hold certificates of competency or in-service
field inspector authorizations issued by the department.

(2) REPORTS. The insurance company shall report inspections of boil-
ers and pressure vessels to the department as required in s. ILHR 41.23.

(3) PROCEDURES. The inspection procedures used by the insurance
company shall conform to the regulations of chs. ILHR 41 and 42.

{4} COVERAGE. The insurance company shall report to the department
within 30 calendar days when insurance coverage is started or discontin-
ued on a boiler or pressure vessel. The reason for discontinuing the cover-
age shall be given on the report. If the boiler or pressure vessel is installed
in a city of the first class which provides boiler and pressure vessel inspec-
tions, the report shall also be provided to the city.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.
Register, December, 1992, No. 444



INDUSTRY, LABOR AND HUMAN RELATIOI;{J%R 15
41

ILHR 41.21 Inspections by cities. Inspections of boilers and pressure
vessels by cities of the first class may be accepted by the department
under the following conditions:

(1) AUTHORITY. The boiler and pressure vessel inspectors employed by
the city shall hold certificates of competency or in-service field inspector
authorizations issued by the department.

(2) REPORTS. The city shall keep a record of the inspections and shall
submit a copy to the department.

(8) PROCEDURES. The inspection procedures used by the city shall con-
form to the regulations of chs. ILHR 41 and 42.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.22 Inspections by companies or corporations. Inspections by
companies or corporations of boilers or pressure vessels which they own
or operate may be accepted by the department under the following
conditions:

(1) AUTHORITY. The boiler and pressure vessel inspectors employed by
the company or corporation shall hold certificates of compentency or in-
service field inspecter authorizations issued by the department.

(2) REPORTS. The company or corporation shall report inspections of
boilers and pressure vessels to the department as required in s. ILHR
41.23.

(3) PrROCEDURES. The inspection procedures used by the company or .
corporation shall conform to the regulations of chs. ILHR 41 and 42.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.23 Reporting of periodic inspections. (1) REPORTING PROCESS-
ING TIME. Reports of periodic internal or external inspections of boilers
and pressure vessels shall be sent to the department within 30 calendar
days from the date of inspection.

(2) INSPECTION REPORT FORMS. {(a) Required periodic inspections shall
be reported to the department on forms SBID-7678 and SBD-7679.

Note: Form SBID-7678 is used for reporting inspections of pressure vesseis, and Form SBD-
7679 is used for reporting inspections of boilers. See Appendix A for copies of these forms.

(b) A group of pressure vessels of the same design and use that are
interconnected or are operated so as to form a unit, machine or apparatus
may be included in a single inspection report. The report shall contain
the number, description and use of the vessel.

(¢) The inspection report shall explain any violation or unsafe condi-
tion with references to code section numbers. Recommendations to the
owner or user of the vessel, relating to code violations, shall be included
in the report to the department. :

{d) The inspection report shall be legible and complete.

(3) EXTERNAL INSPECTIONS. External inspections shall be reported
only when either of the following conditions is found:

(a) An internal inspection is not possible because of the construction of
the vessel. In these cases the external inspection shall be reported to the
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department in the same manner as an internal mspection. The report
shall be marked *“‘external’” and the reason for making an external inspec-
tion instead of an internal shall be given; or _

(b) When violations of chs. ILHR 41 and 42 or unsafe conditions in-
volving the safety of the vessel are found.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.24 Certificate of operation. (1) RESPONSIBILITY. (a) The owner
or user of the boiler or pressure vessel shall be responsible for obtaining
and maintaining a valid certificate of operation.

(b) The certificate of operation shall be posted on the premises by the
owner or user of the boiler or pressure vessel.

{2) IssUANCE. After each initial or periodic inspection for boilers and
pressure vessels found to be in compliance with chs. ILHR 41 and 42, a
certificate of operation shall be issued by the department to the owner or
user of the boiler or pressure vessel. The department shall issue the certif-
icate within 15 business days of determination of compliance.

(3) ALLOWABLE PRESSURE. The certificate of operation shall give the
maximum allowable working pressure as determined using the regula-
tions of chs. ILHR 41 and 42.

(4) EXPIRATION. The certificate of operation shall be valid until the
next required periodic inspection.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

Subchapter IIT — General Rules for All Installations

ILHR 41.27 Application. The provisions of ss. ILHR 41.27 to 41.39 shall
apply to all boilers and pressure vessels existing prior to, or installed ai-
ter, the effective date of this section.

History: Cr. Register, February, 1988, No. 3886, eff. 3-1-88.

ILHR 41.28 Safety rules. (1) MAXIMUM ALLOWABLE WORKING PRES-
SURE. No boiler or pressure vessel may be operated at a pressure in excess
of the maximum allowable working pressure stated on its current certifi-
cate of operation.

(2) ALTERATION TO SAFETY DEVICES. No unauthorized DPerson may re-
move or tamper with any connected safety device.

(3) INSTALLATION LOCATION. Boilers and pressure vessels shall be so
installed that there will be sufficient room between the vessel and any
ceiling, wall, partition or floor to facilitate the connection and operation
of valves, pipes and other appurtenances, and shall be installed in 2 man-
ner that will not block any inspection opening.

Note: T'o assure proper installation, alteration or repair of a boiler or pressure vessel, it may
be necessary to comply with other applicable Wisconsin Administrative Code sections in ad-

dition to the Wisconsin Boiler and Pressure Vessel Code. Some of the Wisconsin Administra-
tive Code sections to be considered are as follows:

Sections ILHR 54.14, 55.29, 56.15, 57.14, 58.24, 58.62, 59.21, 60.25, 60.37, 61.24, 62.32 and
62.78 (boiler room requirements).

Section ILHE. 64.09 (combustion ajr intake requirements).

Sections ILHR 64,20 to 64.23 (installation and safety control requirements).
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Sections ILER 64.45 to 64.50 (chimney and smokestack requirements).
Section ILHE 64.51 {equipment location and protection requirements).

‘Wisconsin Administrative Codes may be obtained by contacting the State Department of
Aglrg;mstration, Document Sales and Distribution, P.O. Box 7840, Madison, Wisconsin
53707,

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.29 Safety controls. (1) GENERAL. Qil-fired, gas-fired and elec-
trically-heated boilers shall be equipped with primary safety controls,
safety limit switches, and burners or electric elements that bear the
stamp, monogram or other evidence of compliance with a nationally rec-
ognized standard.

Note: Typical acceptable stamps are the American Gas Association (AGA) and the Under-
writers Laboratories (UL).

(2) PRESSURE AND TEMPERATURE CONTROLS. Compliance with the fol-
llcg.ging requirements is optional for boilers instailed prior to January 1,
T

(2) Pressure controls. Each automatically-fired steam boiler or system
of commonly connected steam boilers shall have at least one steam pres-
sure control device that will shut off the fuel supply tc each boiler or
system of commonly connected boilers when the steam pressure reaches
a preset maximum operating pressure. In addition to the operating pres-
sure control, each individual automatically-fired steam boiler shall have
a high steam pressure limit control that will prevent generation of steam
pressure in excess of the maximum allowable working pressure. Each
limit control and operating control shall be clearly separated, and have
its own sensing element and operating switch.

(b) Temperature controls. Each automatically-fired hot water boiler or
system of commonly connected hot water boilers shall have at least one
temperature actuated control to shut off the fuel supply when the system
water reaches a preset operating temperature. In addition to the operat-
ing temperature control, each individual automatically-fired hot water
boiler unit shall have a high temperature limit control that will prevent
the water temperature from exceeding the maximum allowable tempera-
ture. Each limit control and operating control shall be clearly separated,
and have its own sensing element and operating switch.

History: Cr. Register, February, 1988, No. 388, eff. 3-1-88.

ILHR 41.30 Low-water cutoff and water feeder. {1) GENERAL REQUIRE-
MENTS. (a) Every automatically-fired power boiler which does not have a
full-time attendant and every automatically-fired low-pressure steam
boiler shall be equipped with an automatic low-water fuel cutoff or other
device which will perform a similar function, so located as to automati-
cally cut off the fuel supply when the surface of the water falls to the
lowest safe water line.

(b) If a water-feeding device is installed, it shall be so constructed that
the water inlet valve cannot feed water into the boiler through the float
chamber and so located as to supply requisite feed water. The lowest safe
water line shall be not lower than the lowest visible part of the water
glass.

(2) BOWL DESIGNS. Designs embodying a float and float bowl, or probe
control installed in a bowl or chamber externally to the boiler, shall have
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a vertical straightway valved drain pipe at the lowest point in the water
equalizing pipe connections by which the bowl or chamber and the equal-
izing pipe can be flushed and the device tested. _

History: Cr. Register, February, 1988, No. 386, ef. 3-1-88%.

ILHR 41.31 Boiler blowoff equipment. (1) PRESSURE-TEMPERATURE LIM-
I1TS. The blowdown from a boiler that enters a sewer system or blowdown
which is considered a hazard to life or property shall pass through some
form of blowoff equipment that will reduce pressure and temperature as
specified in pars. (a) and {b).

(a) The temperature of the water leaving the blowoff equipment may
not exceed 140° F.

(b) The pressure of the blowdown leaving the blowoff equipnient may
- not exceed 5 psi.

(2) PrPING AND FITTINGS. The blowoff piping and fittings between the
beiler and the blowoff tank shall comply with s. ILHR 41.42 or the code
in effect at the time of construection.

{3) TANKS. The blowoff tank shall be designed in accordance with s.
ILHR 41.42 or the code in effect at the time of construction for a working
pressure of at least one-fourth the maximum aliowable working pressure
of the boiler to which it is connected.

(4) GENERAL REQUIREMENTS. All blowoff equipment, except
centrifugal blowdown separators, shall be fitted with openings to facili-
tate cleaning and inspection and shall have:

(a) A pressure gage graduated from 0-25 psi;

(b) A thermometer well located near the water outlet connection and
in contact with the retained water in the tank;

{¢) A gauge glass at least %.-inch in diameter with the lower connection
to the glass at a point about 6 inches below the water line and the upper
connection at a point about 6 inches above the water line;

(d) A drain connection of at least 2-inch standard pipe size;: and

(e} Connections designed so that freezing will not close the inlet, the
outlet or the vent.

{8) VENT PIPING. All blowoff equipment shall have vent piping, full
size, piped to the outside atmosphere and discharged to a safe location.

Note: Blowoff equipment designed in accordance with the boiler blowoff equipment rules
issued by the National Board of Boiler and Pressure Vessel Inspectors will meet the require-
ments of this section. Other methods of designing blowoff equipment may be used if approved
by the department.

History: Or. Register, February, 1988, No. 386, eff. 3-1-88; amn. (4) (d) and (e}, r. (4} (f), cr.
{5), Register, December, 1992, No. 444, off. 1-1-93.

ILHR 41.32 Pressure gages for air receivers. (1) GAGE LOCATION. Air
receivers shall be equipped with an indicating pressure gage so located as
to be readily visible.
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(2) GAGE DIAL. The dial of the pressure gage shall be graduated to
approximately double the pressure at which the safety valve is set, but
may not be less than one and cne-half times that pressure.

History: Cr. Register, February, 1988, INo. 386, ef. 3-1-88.

ILHR 41.33 Protection of vessels supplied through pressure reducing
valves. The following requirements shall be used for determining the sizes
of safety valves on pressure vessels such as, but not limited to pressure
cookers, indirect hot water heaters and equipment in heating systems,
which are supplied through pressure reducing valves from boilers carry-
ing a higher steam pressure. Where a pressure reducing valve is supplied
from a boiler, the capacity of the safety valves on the low pressure side of
the system need not exceed the capacity of the boiler.

Next page is numbered 19
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(1) REDUCING VALVE CAPACITY. The following formula shall be used to
determine the steam flow rate through the pressure reducing valve.

W = 1/3 x OC x VSPA

Where W = steam flow in pounds of steam per hour through the
pressure reducing valve

OC = orifice capacity in pounds of steam per hour per square
inch from Table 41.33-1

VSPA = reducing valve size pipe area in square inches from Ta-
ble 41.33-2

(a) The actual flow coefficient provided by the pressure reducing valve
manufacturer may be used in place of the coefficient 1/3 in the above
formula. The coefficient used shall be the largest obtainable by internal
trim change of the valve.

(b) In using Table 41.33-1, the pressure reducing valve inlet pressure is
the maximum allowable working pressure of the piping system to the
inlet side of the pressure reducing valve.

(2) BYpass CAPACITY. The following formula shall be used to deter-
mine the steam flow rate through the bypass when pressure reducing
valves are arranged with a valved bypass which also acts as a potential
steam source hazard in case the bypass is left open.

W = 1/2 x OC x BPA

Where W = steam flow in pounds of steam per hour through the by-
pass valve

OC = grifice capacity in pounds of steam per hour per square
inch from Table 41.33-1

BPA = bypass pipe area in square inches from Table 41.33-2

(3) SELECTING SAFETY VALVE. The larger of the steam flow rates caleu-
lated by the formulas in subs. {1) and (2) shall be used for selecting the
safety valve on the low pressure side of the system.

Register, February, 1990, No. 410
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TABLE 41.33-1

ORIFICE RELIEVING CAPACITIES

{Pounds per hour per square inch)

OUTLET

PRESSURE REDUCING VALVE INLET PRESSURE, PSIG

PRESSURE,
P3IG

1500

1450

1400

1350

1300

1250

1200

1150

1100

1050

1000

950

10600
950
900
850
800
750
700
650
600
550

76560
77430
750
77830

72970
T4180
T4810
74950
75070

69170
70760
TL720
72160
TZ2330

64950
67000
63340
69130
69490
69610

60540
63100
64870
66020
66700
66880
66900

55570
58770
61040
62610
63680
64270
64270

49930
53920
56820
58900
60390
61260
61520
61550

43930
48610
52260
54930
56910
53200
58820
58860
58980

35230
42380
47050
50480
53060
54840
56870
56260
56270

25500
34890
41050
45470
48800
51170
52670
53480
53660
53810

24910
33490
39660
43980
47080
49170
50440
51020
51040

23960
29080
38340
42420
45230
47070
48470
48470

Where capacities are not shown for inlet and outlet conditions, use the highest capacity shown under
the applicable inlet pressure column.

Register, February, 1990, No. 410
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ILHR 41
TABLE 41.23-1 (continued)
ORIFICE RELIEVING CAPACITIES

(Founds per hour per square inch)

OUTLET

PRES,,
PRIG

PRESSURE REDUCING VALVE INLET PRESSURE, PSICG

900

850

800 750 700 650 600 550 500 450 400 350

300

1000
950
900
350
300
750
700
650
600
550
500
450
400
350
200
250
200
175
150
125
110
100

85
75
60

23190
31610
37110
40860
43400
45010
45800
45850
45870

22550
30600
35730
39200
41500
42840
43330
43330

21800

29420 21020

34250 28260 20190

37470 32800 27090 19480

39850 35730 31310 25940 18620

40530 37610 33880 29760 24630 17720

40730 38150 35260 31980 28080 23290 16680

40760 38220 35680 33050 29980 26380 21870 15760

33120 30690 27910 24570 20460 14790 —

33240 —— 28140 25610 22620 18860 13630

28150 25650 23200 21000 17100

21350 18250
18250

18250

18780

10800
15350
16000
16200

‘Where capacities are not shown for inlet and outlet conditions, use the highest capacity shown under
the applicable inlet pressure column.

Register, February, 1990, No. 410
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(Pounds per hour per square inch)

TABLE 41.33-1 (continued)
ORIFICE RELIEYING CAPACITIES

OUTLET

PRES.,
PSIG

PRESSURE REDUCING VALVE INLET PRESSURE, PSIG

250

200

175

150

125

100

85

75

60 50

40 30

25

1000
950
900
850
800
750
700
650
600
550
500
450
400
350
300
250
200
175
150
125
110
100

85
75

10900
12600
13400
13600

13600
13600
13600
13600
13530

7250

9540
10800
11000
11060
11600
11000
11000
11009
11000
11050

6750
8780
9460
9760

6220
7420
7970
8480

4550
5630
6640
7050
7200

4070
4980
5750
5920

3150
4540
5000
51440

3520
4230
4630

2680
3480 2470
3860 3140

3340

2210 ——
2580 1485
2830 2320

1800
20860

Where capacities are not shown for inlet and outlet conditions, use the highest capacity shown under
the applicable inlet pressure column.

Register, February, 1990, No. 410
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TABLE 41.33-2
INTERNAL PIPE AREA

STANDARD WEIGHT PIPE

Actual Approx. Approx.
External Internai Internal

Nominal pipe size, inches Diameter Diameter Area,
Inches Inches Square
Inches
1 0.675 0.49 0.15
e et aaaaan 0.840 0.62 0.30
3 1.050 0.82 0.53
L e e anaaaa 1.215 1.05 0.86
e 1 1.660 1.38 1.50
e 2 1.800 1.61 2.04
B et et et aacee e eanramett e aeaanna 2.375 2.07 336
b 2.875 2.47 478
................................................ 2.5 3.07 7.39
B - 4.0 3.55 9.89
e e 4.5 4.03 12.73
S 5.563 5.05 19.99
T 6.625 6.07 28.89
N 8.625 B8.07 51.15
B 10.750 10.19 81.55
e 12.750 12.09 114.80

Note: In applying Table 41.33-2, the area of the pipe is always based upon standard weight
pipe and the inlet size of the pressure reducing valve.

History: Cr. Register, February, 1988, No. 386, eff. 3.1-88.

ILHR 41.34 Portable boilers. (1) CERTIFICATE REQUIRED. The owner or
user of a portable boiler located in Wisconsin or brought into Wisconsin
for use, shall possess a certificate of operation issued by the department
prior to use.

(2) BOILER REQUIREMENTS. The certificate of operation shall be issued
only after the following requirements are met:

{a) The boiler is of ASME construction;

{(b) The boiler is installed aceording to the applicable requirements of
chs. ILHR 41 and 42; and

{¢) An internal or external inspection of the boiler has been made
which is acceptable to the department.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.35 Interconnected boilers. When boilers of different maximum
allowable working pressures with minimum safety valve settings varying
more than 6% are so connected that steam can flow toward the lower
pressure units, the latter shall be protected by additional safety valve
capacity, if necessary, on the lower pressure side of the system. The addi-
tional safety valve capacity shall be based upon the maximum amount of
steam which can flow into the lower pressure system. The additional
safety valves shall have at least one valve set at a pressure not to exceed
the Iowest allowable pressure and the other valves shall be set within a
range not to exceed 3% above that pressure.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.
Register, February, 1990, No. 410
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ILHR 41.36 Identification of boilers and pressure vessels. (1) PERMA-
NENT NUMBER. The owner or user of a boiler or pressure vessel shall
number each vessel in some permanent manner and in an accessibile
location.

(2) REGISTRATION NUMBER. Boilers and pressure vessels subject to pe-
riodic inspections shall be identified by a registration number supplied by
the department. The registration number shall be affixed to the vessel by
an authorized inspector at a location which can be easily viewed.

History: Cr. Register, February, 1988, No. 386, efi. 3-1-88.

ILHR 41.37 Maintenance. (1) CORROSION PREVENTION. All boilers and
pressure vessels shall be installed and maintained in such 2 manner as to
prevent excessive corrosion and deterioration.

(2) SAFE CONDITIONS. The inspector shall note conditions during inter-
nal inspection, external inspection, or hydrostatic pressure test and shall
order changes or repairs which will place the boiler or pressure vesselin a
safe working condition.

Note: Sections VI and VII of the ASME bhoiler and pressure vessel code, “Recommended
Rales for Care and Operation of Heating Boilers” and “Recommended Rules for Care of
Power Boilers™, are excellent guides for boiler owners and operators.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.38 Reporting accidents, repairs and alterations. (1} ACCIDENTS.
Whenever a boiler or pressure vessel fails and causes injury to any per-
son, the owner or user shall report the facts involved to the department
within the following 24 hours. The owner or user may not remove or dis-
turb the boiler or pressure vessel or any of its parts nor permit any such
removal or disturbance prior to receiving authorization from the depart-
ment, except for the purpose of saving human life or further property
damage.

(2) REPAIRS AND ALTERATIONS. The owner or user shall report any re-
pairs or alterations of a boiler or pressure vessel as required in ch. ILHR
42,

(3) FUEL CONVERSIONS. The owner or user shall report conversions of
boilers to other fuels.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.39 Condemnation. (1) AUTHORITY. Only the department may
condemn a boiler or pressure vessel. Any boiler or pressure vessel de-
clared by an authorized inspector to be unsafe and beyond repair shall be
referred to the department for condemnation proceedings.

(2) SYMBOL. (a) Any boiler or pressure vessel confirmed by the depart-
ment to be unsafe for further use shall be stamped as follows:

“CONDEMNED”
“Arrowhead Stamp x Wisconsin x Arrowhead Stamp”’

(b) Letters used for the stamp shall be at least %" high and arrowheads
shall be at least 15" wide.

Register, February, 1990, No. 410
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(3) UNLAWFUL USE. 1t shall be unlawful for any person, firm, partner-
ship or corporation to use, operate, or offer for sale for operation within
the state any condemned boiler or pressure vessel.

History: Or. Register, February, 1988, No. 386, eff. 3-1-88.

Subchapier IV — General Rules for New Installations

ILHR 41.40 Application. The provisions of ss. ILLHR 41.40 to 41.48 shall
apply to all boilers and pressure vessels installed after the effective date
of this section.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 4i.41 Installation registration. (1) BOILER OR PRESSURE VESSEL
INSTALLATION REGISTRATION, {a} Except as provided in par. (b), the in-
stallation of any boiler or pressure vessel shall be registered with the de-
partment by the installer before the operation of the beiler or pressure
vessel. Registration shall be in writing on form SBD-6314.

Note: See Appendix A for a copy of form SBD-6314.
(b} Registration with the department is not required for:

1. Boilers and pressure vessels exempted from periodie inspections in s.
ILHR 41.18; and

2. Installations in cities of the first class if an installation registration
form has been filed with the appropriate city official.

{2} POWER PIPING INSTALLATION REGISTRATION. (a} Except as pro-
vided in par. (b), the installation of any power piping system shall be
registered with the department by the installer before the operation of
the piping system. Registration shall be in writing on form SB-5204.

Note: See Appendix A for a copy of form SB-5204.
{b) Registration is not required for:
1. Power piping of 2 inches nominal pipe size and smaller;

2. Installations in cities of the first class if an installation registration
form has been filed with the appropriate city official;

3. Underground power piping systems which are not located in a walk-
in tunnel; and

4. Replacements, modifications and alterations to existing systems and
for new installations, any of which do not exceed 50 feet in length.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88; am. (1) (a} and {2) (a}, Register,
December, 1992, No. 444, eff. 1-1-93.

ILHR 41.42 ASME code vessels. (1) ASME CODE COMPLIANCE. Except
as provided in ss. ILHR 41.43, 41.44 and 41.45, boilers and pressure ves-
sels shall be constructed and installed in accordance with the ASME
standards adopted under s. ILHR 41.10. Electric boilers shall be con-
structed and installed in accordance with z&SME section I or IV as
applicable.

Note: The department will recognize the applicable ‘“‘case interpretations’’ of the ASME
boiler and pressure vessel code as being acceptable.

Register, December, 1992, No. 444
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(2) FILING WITH NATIONAL BOARD. Boilers and pressure vessels con-
structed and installed in accordance with the ASME standards adopted
ins. ILHR 41.10 shall have the manufacturer’s data report filed with the
National Board and shall bear a National Board number.

History: Cr. Register, February, 1988, No. 386, efi. 3-1-88,

ILHR 41.43 Wisconsin special vessels. Where it is not possible or practi-
cal to construct a boiler or pressure vessel in strict compliance with s.
IILHR 41.42, the department may grant a variance to the owner or user
to permit the installation of the beiler or pressure vessel as a Wisconsin
special within the state of Wisconsin. The department shall consider a
variance request upon receipt of a completed petition for variance form
anddthe required fee. The variance may be granted under the following
conditions: :

Note: See s. ILHR 41.05 for further explanatory information.

(1) COMPARABLE SAFETY. {a) When the method of designing or con-
structing the boiler or pressure vessel is not covered by the ASME codes
listed in s. ILHR 41.10, the department may approve the installation
provided adequate proof of comparable safety of the design or construe-
tion is shown.

(b} Complete plans, calculations and specifications in duplicate shall
be submitted to and approved by the department before installation.

{e¢)} The boiier or pressure vessel shall be stamped “Wisconsin Special”
if approved by the department.

(d) All other applicable requirements of the ASME code listed in s.
ILHR 41.10 shall be met.

(2) OWNER-BUILT. {a) When the boiler or pressure vessel is to be built
by an owner for the cwner’s use, the department may waive the stamp-
ing required by the ASME codes listed in s. ILHR 41.10.

(b) Complete plans, calculations and specifications in duplicate shall
be submitted to and approved by the department before installation.

{e) The boiler or pressure vessel shall be stamped ‘“Wisconsin Special”
if approved by the department.

{d) All other applicable reguirements of the ASME code listed in s.
ILHR 41.10 shall be met.

(3) LIMITED QUANTITY. (a) When a smali number of boilers or pressure
vessels 1s to be built by a manufacturer, the department may watve the
stamping required by the ASME codes listed in s. ILHR 41.10.

(b) Complete plans, calculations and specifications in duplicate shall
be submitted to and approved by the department before installation.

(e¢) The boiler or pressure vessel shall be stamped *“Wisconsin Special”’
if approved by the department.

(d) All other applicable requirements of the ASME code listed in s.
ILHR 41.10 shall be met.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.
Register, December, 1992, No. 444
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ILHR 41.44 U.S. department of transportation vessels. Pressure vessels
bearing the stamping of the United States department of transportation
are not permitted as permanent storage containers, but may be used as
replaceable service cylinders and as cylinders for storage of compressed
natural gas.

Note: Complete requirements for storage of cormpressed natural gas are contained in the
National Fire Protection Association (NFPA) standard number NFPA 52, available from the
NFPA, Batterymarch Park, Quincy, MA 02269,

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88,

ILHR 41.45 Noncode vessels. (1) EXEMPTED VESSELS. The following
vessels are not required to be constructed and installed in acceordance
with the ASME codes listed in Table 41.10:

(a) Water heaters and hot water storage tanks, provided water tem-
peratures do not exceed 210° F;

Note: See ch. ILHR 84 for requirements relating to water heaters and hot water storage
tanks.

(b) Vessels for containing water under pressure for domestic supply,
including those having an air space for expansion;

(¢) Pressure vessels used for the processing or storage of water at water
temperatures not exceeding 210° F. These vessels may contain a steam or
hot water coil or heat exchanger, provided the steam is at or below a
pressure of 15 psig and the hot water is at or below a pressure of 160 psig
and a temperature of 250° F;

{d) Pressure vessels used for water conditioning and filtration; and

(e) Pressure vessels used in processing and storing of fermented bever-
ages at temperatures not exceeding 140°F.

(2) VESSEL IDENTIFICATION. The vessels listed in sub. (1) (b) to (e)
shall be identified with the manufacturer’s name, a serial number, the
allowable working pressure, and the year fabricated.

{3) PRESSURE RELIEF REQUIREMENTS. (a) Except as provided in par.
(b), the vessels listed in sub. (1) shall meet the pressure relief device re-
guirements of the ASME codes listed in Table 41.10.

Note: Pressure relief devices are not reguired on each vessel of a system if the system is
properly equipped with pressure relief devices. For systems containing unheated water stor-
age tanks, a pressure relief device is needed when the pressure-inducing source is capable of
imposing a pressure greater than the design pressure of the tanks.

{b} Water heaters and hot water storage tanks shall be equipped with
pressure-temperature relief devices in accordance with ch. ILHR 84.

History: Cr. Register, February, 1988, No. 386, «f. 3-1-88; r. and recr. (1) {a) and (3} (b},
Register, December, 1992, No. 444, eff. 1-1-93.

ILHR 41.46 Power piping. {1) GENERAL. Power piping shall be installed
in accordance with the ANSI standard for power piping, including ad-
denda, listed in T'able 41.10. The use of slip-on flanges exceeding 4-inches
nominal pipe size shall not be permitted on power piping.

(2) BOILER EXTERNAL PIPING. Boiler external piping within the scope
of section I of the ASME code shall be installed in accordance with the
ANSI standard for power piping, including addenda, listed in Table
41.10.

Register, Decernber, 1992, No. 444
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{3) APPLICATION. This section applies to new systems as well as all
replacements, modifications, and alterations to existing systems.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88; r. and recr. Register, February,
1990, No. 410, eff. 3-1-90.

ILHR 4i.47 Multi-boiler installations. When hot water heating boilers
are instailed in multiples with a common header and a common return,
isolation valves may be eliminated between units and the units may be
considered as one boiler provided:

(1) OuTPUT LIMIT. No single unit exceeds 500,000 Btu per hour output;

(2) PRESSURE RELIEF. Each unit has a2 pressure relief device as re-
quired by the ASME code, or the common header has a pressure relief
device with sufficient relieving capacity for all units in the installation:

(3) CoNTROLS. Each unit has operating controls and safety controls
acceptable to the department; and

{4) LOW-WATER CUTOFF. The fuel supply to each unit is shut off by a
low-water cutoff in the event of low water in the system.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.48 Organic fluid heat transfer systems. Boilers and coil type
heaters which utilize organic thermal fluids as a heat transfer media shall
be designed, constructed and installed in accordance with the ASME
standards adopted under s. ILHR 41.10.

History: Cr. Register, February, 1988, No. 388, eff. 3-1-88.

ILHR 41.49 Wood-burning boilers. This section applies to hand-fired
wood-burning boilers that are used for space heating and that are not
constructed and installed in accordance with the ASME code.

(1) DEsIGN. (a) The boiler shzall be constructed with self-contained
weatherproofing with no additional structure enclosing the fired unit.

(b) The boiler shali be listed by a nationally recognized testing labora-
tory acceptable to the department.

Note: Examples of acceptable testing laboratories inciude, but are not limited to, PFS Cor-
poration, UL and Factory Mutual.

(¢) The boiler shall be designed for operation at atmospheric pressure
and be properly vented to prevent a positive pressure condition.

(2) PLAN SUBMITTAL. (a) Two sets of plot plans shall be submitted to
the department. The plot plans shall show the location of the boiler,
buildings, property lines, streets, highways and pedestrian walkways.

Note: The plans should be submitted to the Division of Safety and Buildings, Boiler Safety
Section, P.O. Box 7969, Madison, W1 53707.

{b) The following information shalil be submitted with the plot plans:

1. A statement indicating the local fire department’s evaluation of the
proposed installation;

2. Construction and installation specifications; and

3. Verification of testing laboratory listing.
Register, December, 1992, No. 444
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(e) A change from originally approved plans shall require submittal of
new plans.

(3) INSTALLATION. (a) The boiler shall be located away from other
structures in accordance with the following distances or in accordance
with the manufacturer’s recommendation, whichever is greater:

1. Residential occupancy - 25 feet;
. Public assembly occupancy - 75 feet;
. Institutional occupancy - 75 feet;

. Commercial occupancy - 50 feet;

(=L S v AN

. Industrial cecupany - 25 feet; and
6. Mixed occupancy - most restrictive distance.

(b) The boiler shall be enclosed by fencing or other barriers to prevent
access by unauthorized persons.

{e) The boiler shall be manually fired and shali be limited to using
wood or other solid fuels as the source of energy.

{d) The installation shall be provided with means to prevent freezing
of the water supply and return lines.

{4) INSPECTION. (a) The instaliation shall be inspected by the depart-
raent for compliance with this section and the approved plans before the
boiler is placed in operation.

Note: Periodic inspections will not be performed on wood-burning boilers.

(b) Fees for the installation inspection shalil be charged in accordance
with s. ILHR 2.03.

(5) REPAIRS. (a) Repalrs to the boller shall be made in accordance with
the manufacturer’s recommendations.

(b) Welded repairs to the boiler shall be made by welders gualified in
accordance with s. ILHR 53.53 or the ASME Code section IX.

(¢} The department shall be notified by the contractor of any welded
repairs to the boiler.

History: Cr. Register, December, 1992, No. 444, eff. 1-1-93.

Subchapter V — Nuclear Power Plants

ILHR 41.53 Application. The provisions of ss. ILHR 41.53 to 41.57 shall
apply to all existing nuclear power plants and to all nuclear power plants
constructed after March 1, 1988.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.54 Installation registration. (1) OWNER REPORT FILING BEFORE
OPERATION. The owner of any nuclear class pressure vessel within the
scope of ASME code section I1I, except those vessels exempted from pe-
riodie inspections in s. ILHR 41.18, shall file a copy of form N-3, ASME
data report, with the department before operating the pressure vessel.

Note: Form N-3 is available from the American Society of Mechzanical Engineers.
Register, December, 1992, No. 444
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(2) REGISTRATION OF BOILERS, PRESSURE VESSELS AND POWER PIPING.
All non-nuclear class boilers, pressure vessels and power piping at nu-
clear power plants shall be registered with the department as required by
s. ILHR 41.41. The installation inspection shall meet the requirements
of s. ILHR 41.16.

Next page is numbered 29

Register, December, 1992, No. 444
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Note: Large groups of vessels may be reported in summary form in lieu of individual re-
ports for each vessel.

History: Cr. Register, February, 1988, No. 2886, off. 3-1-88.

ILHR 41.55 Periodic inspections. (1) IN-SERVICE INSPECTION PROGRAM.
The owner or user shall file with the department an in-service inspection
plan as required by section XTI of the ASME code. The department shall
be notified at least 10 business days prior to all planned shutdowns which
include in-service inspections.

_ Note: A eopy of the in-service inspection plan accepted by the nuclear regulatory commis-
mlon will be acceptable to the department in satisfying the filing of an in-service inspection
plan.

{2) STATEMENT OF INSPECTION SERVICE CONTRACT. The owner or user
shall file a statement with the department indicating possession of an
arrangement with an authorized inspection agency to provide inspection
services under section X of the ASME code. The statement shall include
the name and address of the current authorized inspection agency.

(3) IN-SERVICE INSPECTION REPORT. Within 90 calendar days after
each in-service inspection, the owner or user shall submit to the depart-
ment a copy of form NIS-1, owner’s data report for in-service inspection,
dezcribing the inspections performed under section XI of the ASME
code.

Note: Form NIS-1 is available from the American Society of Mechanieal Engineers.

(4) FREQUENCY OF INSPECTION. Pressure vessels located within a nu-
clear containment may be inspected as part of the in-service inspection.
The vessels shall be inspected at least once every 36 months. If operating
conditions require, longer periods not to exceed 3 months between in-
spections may be approved by the department upon receipt of a written
request for an extension. The authorized inspection agency shall concur
with the owner’s request for extension by letter to the department.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

fLHR 41.56 Welded repair. (1) RECORD OF REPAIR. Except as provided
in sub. (3), the owner or the owner’s agent shall furnish the department,
within 90 calendar days, a record of repair, form SB-190, R-1 or NR-1,
when any component within the scope of ASME code section XI is re-
paired by welding. Form SB-190 shall be filed by organizations who do
not possess an ASMUE certificate of authorization or a national board R

or NR certificate.

Note #l: No other supporting documents are required to dbe submitted to meet this
requirement.

Note #2: Multiple repairs to the same object may be reported on a single report form.

Note #3: See Appendix A for copies of forms SB-190, R-1 and NR-1.

(2) RECORD OF MODIFICATIONS, REPLACEMENT, ADDITIONS OR ALTERA-
TIONS. Except as provided in sub. (3), when modifications, replacements,
additions or alterations are made by welding, the requirement stated in
sub. (1) shall apply.

(3) ExempTION. Piping, valves and fittings of 2-inch nominal pipe size
and smaller are exempt from the requirements of this section.

History: Cr. Register, February, 1988, No. 386, <ff. 3-1-88.
Register, February, 1990, No. 410
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ILHR 41.57 Report of incidents. The owner or the owner’s agent shall
report to the department any incident involving pressure-retaining com-
ponents within the scope of section XI of the ASME code which requires
notification to the U.S. nuclear regulatory commission. The report shall
be filed coincident with the report to the U.S. nuclear regulatory
commission.

Note: It is the intent of the department to avoid conflicts with the requirements of the U.S.
nuclear regulatory commission.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

Subchapter VI — General Rules for Pre-1957 Installations

ILHR 41.60 Application. The provisions of ss. ILHR 41.60 to 41.94 shall
apply to zll boilers and pressure vessels installed prior to January 1,
1957.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.61 Maximum allowable working pressures. The maximum al-
lowable working pressure on a boiler or pressure vessel shall be the maxi-
mum pressure at which the boiler or pressure vessel may be operated as
determined by the provisions of ss. ILHR 41.60 to 41.94.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.62 Code constructed vessels. Any boiler or pressure vessel that
has been constructed and stamped in accordance with the rules and regu-
lations of the ASME boiler and pressure vessel code, or other recognized
codes, or has the standard stamping of another state that has adopted
the standard of construction of the ASME boiler and pressure vessel
code, shall be allowed and may be operated at the maximum allowable
working pressure stamped on its shell providing the boiler or pressure
vessel is unaltered, in good working order, and not deteriorated by age or
corrosion. For unstamped boilers or pressure vessels, the maximum al-
lolwable working pressure shall be determined by using ss. ILHR 41.63 to
41.76.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILEHR 41.63 Pressure calculations for shells. The maximum allowable
working pressure on the shell of a boiler or pressure vessel shall be deter-
mined by the following formula:

P= TS. xtx E
R x F.S.

where P =maximum allowable working pressure, pounds per
square inch
T.S. =!:enlslile strength of shell plate, pounds per square
ine
t =minimum thickness of shell plates, inches
E =efficiency of longitudinal joint as determined in s.
ILHR 41.73
R = inside radius of the outside course of the shell,
inches
F.Q. =lowest factor of safety allowed by s. ILHR 41.70

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.
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ILHR 41.64 Pressure calculations for flat heads and flat surfaces. The
maximum allowable working pressure on flat heads and flat surfaces of a
boiler or pressure vessel shall be determined by the following formula:

P = T.S. x t2
P =05 x d2 x F.S.
where P =maximum allowable working pressure, pounds per

square inch
T.S. =tensile strength of plate, pounds per square inch
t =thickness of plate, inches
d =diameter of head or shortest unsupported span of head
or maximum pitch between stays, inches
F.S. =lowest factor of safety allowed by s. ILHR 41.70

Note: No allowance will be made for the holding power of flanges.
History: Cr. Register, February, 1988, No. 386, efl. 3-1-88.

ILHR 41.65 Pressure calculations for dished heads. The maximum al-
lowable working pressure on unstayed dished heads of a boiler or pres-
sure vessel shall be determined by the following formulas:

Pressure on concave side (plus head):
P — Z2x TS. xE x1
o 8.33 x L

Pressure on convex side {(minus head):

2x T8 x E x tx 0.6
833 x L

maximum allowable working pressure, pounds
per square inch

tensile strength, pounds per square inch

radius to which the head is dished, measured on
the concave side of the head, inches

thickness of plate, inches

efficiency of weakest joint used in forming the
head, exclusive of the joint to the shell; For
seamless heads, E = 1.00

History: Cr. Register, February, 1988, No. 386, eff. 3-1.88.

FLHR 41.66 Dished head restrictions. Dished heads without skirts or
flanges may not be used for any pressure.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

P =

where

e 2 wg
I

ILHR 41.67 Pressure calculation for furnaces and circular flues. The
maximum allowable working pressure on furnaces of vertical boilers and
on circular flues shall be determined as indicated in the code in effect at
the time of construection or in s. ILHR 41.43.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.68 Boiler plate thickness. (1) GENERAL. Except as provided in
sub. (2), the minimum thickness of any boiler plate under pressure shall
be 1/4 inch except that boiler plate in stayed surfaces shall be 5/16 inch
thick minimum.

Regitster, February, 1990, No. 410
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(2) MINIATURE BOILERS. Shells for miniature boilers shall be at least 3/
16 inch thick minimum.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.69 Safety devices and other appliances. Where the ASME code
listed in s. ILHR 41.10 permits other methods of installing safety devices
and other appliances, these methods may be used on existing boilers or
pressure vessels.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

JILHR 41.70 Factor of safety. Maximum allowable working pressure
shall be determined by using a factor of safety of at least 5 except as
provided in s. ILHR 42.41.

History: Cr. Register, February, 1988, No. 356, efl. 3-1-88.

ILHR 41.71 Sirength of materials. When the tensile strength of materi-
als is not known, it shall be taken as 55,000 pounds per square inch for
steel, 45,000 pounds per square inch for wrought iron, 30,000 pounds per
square inch for copper and 10,000 pounds per square inch for cast iron.
The resistance to crushing of mild steel shall be taken as 95,000 pounds
per square inch of cross sectional area.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-38.
ILHR 41.72 Shearing strength of rivets. (1} MAXIMUM STRENGTH. The

maximum shearing strength of rivets in pounds per square inch of cross-
sectional area shall be taken as follows:

Pounds per
Square Inch

Iron rivets in singleshear.............. 38,000
Iron rivets in doubleshear............ 76,000
Steel rivets in single shear ............ 44,000
Steel rivets in double shear ........... 88,000

(2) RIVET DIMENSIONS AFTER DRIVING. When the diameter of the rivet
holes in the longitudinal joints of a boiler or pressure vessel is net known,
the diameter and cross-sectional area of rivets, after driving, shall be
taken from Table 41.72.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.
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TABLE 41.72
DIAMETER AND AREA OF RIVETS

Thickness of Plate, 1/4 9/32 5/16 11,32 3/8 3/8 13/32
in Inches 0.25 02812 0.3125 0.34375 0375 0375 0.40625
Diameter of Rivet 11716 11/16 3/4 314 - 374 13/16 13/16
after Driving, up to  Owver 27
in Inches and in- pitch

cluding

2" pitch

Cross Sectional Area of 03712 0.3712 04418 0.4418 0.4418 0.5185 0.5185
Rivet after Driving, in
Square Inches

Thickness of Plate, 7/16 716 15/32 1/2 9/16 5/8

in Inches 0.4375 0.4375 0.46875 0.5 0.5625 0.625
Diameter of Rivet After T/8 15/16 15/16 15/16 1-1/216  1-1/16
Driving, in Inches up to over
and 2-1/4"
including pitch
2-1/4"
piteh

Cross Sectional Areaof 0.6013 0.6903 0.6903 0.6803 0.8866 0.3866
Rivet After Driving, in
Sqguare Inches

ILHR 41.73 Efficiency of joint. The efficiency of a joint is the ratio which
the strength of the joint bears to the strength of the solid plate, and shall
be determined as follows:

(1) RIVETED JOINTS. For riveted joints, the efficiency shall be calcu-
lated according to the code in effect at the time of construction or
s. ILHR 41.43 using the values stated in ss. ILHR 41.71 and 41.72.

{2) WELDED JOINTS. For welded joints, the efficiency shall be deter-
mined from Table 41.73.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.
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TABLE 41.73
MAXIMUM ALLOWABLE EFFICIENCIES FOR FUSION WELDED JOINTS

Maximum Joint

Tvpe of Joint Limitations Efficiency (Per Cent)
Double-Welded Butt - None 80
Joint
Single-Welded Butt Joint Longitudinal joints not over 1-1/4* 80
with Backing Strip thick. No thickness limitations on cir-

cumferential joints.
Single-Welded Butt Joint  Circumferential joints only not over 70
without Backing Strip 5/8" thick.
Double-Welded Longitudinal joints not over 3/8" 60
Full-Fillet thick. Cireumferential joints not over
Lap Joint B/8” thick..
Single-Welded Full-Fillet Circumferential joints only not over 50

Joints with Plug Welds 5/8" thick and for attachments of
heads not over 24" outside diameter
to shells not over 5/8" thick.

Single-Welded Full-Fillet For attachments to heads convex to 50
Joint without Plug Welds pressure to shell not over 5/8” thick,

only with use of fillet weld on inside

shell; for attachments to heads hav-

ing pressure on either side, with fillet

weld on outside of head flange only,

to shells not over 24" inside diameter

and not over 1/4" required thickness.

Forged Weld None 70
Brazed Steel None 80
Brazed Copper None 1))

ILHR 41.74 Ligament between parallel tube holes. When a shell or drum
is drilled for tube holes in a line parallel to the axis of the shell or drum,
the efficiency of the ligament between the tube holes shall be determined
zclzczgding to the code in effect at the time of construction or s. ILHR

History: Cr. Register, February, 1988, No. 386, eif. 3-1-88.

ILHR 41.75 Ligament between diagonal tube holes. When a shell or
drum is drilled for tube holes in a line diagonal with the axis of the shell or
drum, the efficiency of the ligament between the tube holes shall be deter-
mined according to the code in effect at the time of construction or s.
ILHR 41.43.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-38.

ILHR 41.76 Maximum pressure for cast iron boilers. (1) CAST IRON
STEAM BOILERS. The maximum allowable working pressure on a steam
boiler constructed wholly or principally of cast iron may not exceed 15
pounds per square inch.

(2) CAST IRON HEADERS. The maximum allowable working pressure on
boilers, the tubes of which are secured to cast iron headers, may not ex-
ceed 160 pounds per square inch.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-83.
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ILHR 41.77 Safety or relief valves required on boilers. Every boiler shall
have one or more safety valves or relief valves set at or below the maxi-
mum allowahle working pressure. On power boilers, the remaining valves
may be set at a higher pressure in accordance with s. ILHR 41.78.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.78 Safety valves for low pressure steam, miniature and power
boilers. (1) VALVE CAPACITY. Every boiler shall be provided with safety
valve eapacity sufficient to discharge all the steam that can be generated
without an increase over the maximum allowable working pressure or the
pressure to which the valve is set, except that a 6% increase is allowed
while the valve is discharging for power and miniature boilers, and a 5
pound per square inch increase is allowed while the valve is discharging
for low pressure steam boilers.

(2) STEAM GENERATING CAPACITY. The steam generating capacity of a
boiler in pounds of steam per hour may be determined by one of the
following:

(a) Manufacturer’s maximum output rating.
(b) Pounds of steam per hour =

Maximum Btu input per hour x 0.795

1000
(¢) Actual evaporation test.

{d) For power boilers, heating boilers and miniature boilers on the ba-
%113 (flb’?éier heating surface or waterwall heating surface as given in Ta-
e 41.78.

TABLE 41.78

MINIMUM POUNDS OF STEAM PER HOUR PER SQUARE FOOT OF SURFACE!

Firetube Watertube
Surface Boilers Boilers

Boiler heating surface

Hand-fired? .............. 5 6
Stoker-fired .......en..... 7 8
Qil, gas, or pulverized fuel

fired ..covevenrnrnvnens 8 10

Waterwall heating surface

Hand-firedZ .....cccvvennn 8 8
Stoker-fired ........cv.... 10 12
Qil, gas, or pulverized fuel

fired ...cveierieienn.. 14 16

1 The minimum safety valve or safety relief valve relieving capacity for electric boilers

shall be 8% Ib/hr/kw input.
Register, February, 1990, No. 410
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2 When a boiler is fired only by a gas having a heat value not in excess of 200 Btu/cu ft, the
minimum safety valve or safety relief valve relieving capacity may be based on the values
given for hand-fired boilers.

(3) SETTING OF VALVES. On power boilers, one or more safety valves on
the boiler proper shall be set at or below the maximum allowable working
pressure. The remaining valves may be set within a range of 3% above
the maximum allowable working pressure, but the range of setting of all
of the valves on a boiler may not exceed 102 of the highest pressure to
which any valve is set.

(4) CONSTRUCTION OF VALVES. Safety valves shall be ASME code-
stamped.

{5) MOUNTING AND SIZE OF VALVES. When 2 or more safety valves are
used on a boiler, they may be mounted either separately or as twin valves
made by placing individual valves on Y-bases, or duplex, triplex, or mul-
tiplex valves having 2 or more valves in the same body casing. The valves
shall be made of equal sizes, if possible, and if not of the same size, the
smaller of the 2 valves shall have a relieving capacity of at least 50% of
that of the larger valve.

{6) LOCATION AND POSITION COF VALVES. The safety valves shall be con-
nected to the boiler independent of any other steam connection, and at-
tached as close as practical to the boiler, without any unnecessary inter-
vening pipe or fitting. Every safety valve shall be connected so as to
stand in an upright position with the spindle vertical when possible.

{'7) VALVE DISCHARGE. (a) The opening or connection between the
boiler and the safety valves shall have at least the area of the inlet of the
valves. No valve of any description may be placed between the required
safety valves and the boiler, nor on the discharge pipe between the safety
valve and the atmosphere. When a discharge pipe is used, the cross-sec-
tional area shall be not less than the full area of the safety valve outlet or
of the total of the areas of the safety valve outlets discharging thereinto,
and shall be as short and straight as possible and so arranged to avoid
undue stresses on the safety valves.

(b) All safety valve discharges shall be so located or piped as to be
carried clear from running boards, platforms, or otherwise carried to a
safe location.

{¢) Provision for gravity drain shall be made in the discharge pipe, at
or near each safety valve, and where water or condensation may collect.

(8) VALVE SPRING. (a) The spring in a safety valve in service for pres-
sures up to and including 250 pounds per square inch may not be used for
any pressure more than 10% above or 10% below that for which it was
designed. For pressures greater than 250 pounds per square inch, the
spring may not be used for any pressure more than 5% above or 5%
below that for which it was designed.

(b) If the operating conditions of a safety valve are changed so as to
require a new spring for a different pressure, the valve shall be adjusted
by the manufacturer or their authorized representative who shall furnish
and install a new name plate.

(9) SUPERHEATERS. Every superheater shall have one or more safety
valves near the outlet. The discharge capacity of the safety valves on an
attached superheater may be included in determining the number and
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size of the safety valves for the boiler, provided there are no intervening
valves between the superheater safety valve and the boiler, and provided
the discharge capacity of the safety valves on the boiler, as distinet from
the superheater, is at least 75% of the aggregate safety valve capacity
required. A soot-blower connection may be attached to the same outlet
from the superheater that is used for the safety valve connection.

{10) BOILER OPENINGS. (a) Every boiler shall have outlet connections
for the required safety valves, independent of any other outside steam
connection. The area of the boiler openings shall be at least equal to the
aggregate areas of inlet connections of all of the safety valves to be at-
tached to the openings. An internal collecting pipe, splash plate or pan
may be used, provided the total area for inlet of steam thereto is not less
than twice the aggregate areas of the inlet connections of the attached
safety valves. The holes in the collection pipes shall be at least %-inch in
diameter and the least dimension in any other form of opening for inlet of
steam shall be %-inch.

(b) If safety valves are attached to a separate steam drum or dome, the
opening between the boiler proper and the steam drum or dome shall be
not less than required by par. (a).

(11) COMMON STEAM MAIN INSTALLATIONS. (a) When botlers of differ-
ent maximum allowable working pressures are connected to a common
steam main and all safety valves are not set at the lowest maximum al-
lowable working pressure, no safety valve may be set to exceed by more
than 50% the lowest maximum allowable working pressure.

(b) For conditions exceeding those specified in par- (a), the case shall
be referred to the department for decision.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.79 Safety relief valves for hot water boilers. (1) TYPE AND SET-
TING. Each hot water boiler shall have one or more safety relief valves of
the spring loaded type, without disk guides on the pressure side of the
valve. The valves shall be set to relieve at a pressure at or below the
maximum allowable working pressure of the boiler.

(2) CONSTRUCTION OF VALVES. Safety relief valves shall be ASME
code-stamped.

(3) LOCATION AND POSITION OF VALVES. Safety relief valves shall be
attached directly or as close as possible to the boiler without any unnec-
essary intervening pipe or fitting. A safety relief valve may not be con-
nected to an internal pipe in the boiler. A safety relief valve shall be con-
nected so as to stand upright with the spindle vertical when possible.

(4) SHUT-OFFS. No shut-off of any description may be placed between
the safety relief valve and the boiler, nor on discharge pipes between the
valve and the atmosphere.

(5) DISCHARGE PIPE. When a discharge pipe is used, its area shall be
not less than the area of the safety relief valve or aggregate area based on
the nominal diameters of the safety relief valves with which it connects.
The discharge pipe shall be pitched away from the safety relief valve to
prevent water from lodging in the upper part of the valve or in the pipe.
The safety relief valve shall be so located and piped that there will be no
danger of scalding persons.
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{6) REQUIRED CAPACITY OF VALVES. The required safety relief valve
capacity for any hot water boiler shall be equal to the maximum Btu
output at the boiler nozzle or shall be equal to the boiler heating surface
multiplied by 5000.

(7) PRESSURE RELIEF CAPACITY. The safety relief valve capacity for
each hot water boiler shall be such that the valves will relieve all the
pressure that can be generated by the boiler without allowing the pres-
sure to rise more than 3 pounds per square inch above the maximum
allowable working pressure of the boiler.

(8) BOILER OPENINGS. Every boiler shall have outlet connections for
the required safety relief valves, independent of any other connection
outside the hoiler. The area of the openings shall be at least equal to the
aggregate area based on the nominal diameters of all of the safety relief
valves with which the openings connect.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.80 Thermometers for hot water boilers. Every hot water boiler
shall have a thermometer so located and connected as to be easily reada-
ble when observing the water pressure or altitude. The thermometer
shall indicate the temperature in degrees Fahrenheit of the water in the
boiler, at or near the outlet.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.81 Water glass. Every low pressure steam, minjature and
power boiler shall have at least one water glass equipped with a valved
drain, the lowest visible part of which shall be at or above the locations
specified in subs. (1) to (7) except that in all cases it shall be so placed as
to give adequate protection to those parts of a boiler proper subject to
the heat of the products of combustion.

(1) HORIZONTAL RETURN TUBULAR BOILERS. For horizontal return tu-
bular boilers, the water glass shall be located not less than 4 inches above
the upper surface of the upper row of tubes except, when the distance
between the uppermost surface of the tubes and the top of the steam
space is 13 inches or less, the distance may be reduced to not less than 2
inches.

(2) LOCOMOTIVE TYPE BOILERS. For locomotive type boilers, the water
glass shall be located 8 inches above the highest part of the crown sheet.

(38) VERTICAL FIRE TUBE BOILERS. For vertical fire tube boilers, the
water glass shall be located not less than % the length of the tube above
the lower tube sheets.

(4) WATER TUBE BOILERS. For water tube boilers, the water glass shall
be located as specified by the manufacturer.

(5) SCOTCH MARINE TYPE BOILERS. For scotch marine type boilers, the
water glass shall be located 3 inches above the combustion chamber top.

Note: For dry back, see sub. (1)

(6) CAST IRON BOILERS. For cast iron boilers, the water glass shall be
located as specified by the manufacturer.
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(7) OTHER TYPES AND DESIGNS. For other types of boilers and new de-
signs, the location of the water glass shall be fixed by the manufacturer
subject to approval by the department.

History: Cr. Register, February, 1988, No. 386, ff. 3-1-88.

ILHR 41.82 Gage cocks. (1) GENERAL. Except as provided in subs. (2)
and (3), every steam boiler shall have 8 gage cocks located within the
range of the visible portion of the water glass.

(2) GAGE COCKS NOT REQUIRED. The following boilers are not required
to have gage cocks:

(a) Boilers which do not have a definite water level;

(b) Boilers which have 2 water glasses spaced not less than 2 feet apart
on the same horizontal line;

{e) Boilers which have 2 remote water level indicators in addition to
the required water glass; and

(d) Miniature boilers.

(3} TWO GAGE COCKS REQUIRED. The following boilers shall be required
to have only 2 gage cocks:

{a} L.ow pressure steam boilers;
(b) Locomotive type boilers not over 36 inches in diameter; and

(¢) Firebox or water leg boilers in which the water heating surface does
not exceed 50 square feet.

History: Cr. Register, February, 1988, No. 386, «ff. 3-1-88.

ILHR 41.83 Water column piping. (1) PROHIBITED CONNECTIONS. No
connections may be placed on pipes connecting the water column to the
boiler, except connections for the damper regulator, feed water regula-
tor, steam gage or drains.

(2) PIPE SIZE. The minimum size of the pipes connecting the water
column to a beiler shall be one inch. Water glass fittings or gage cocks
may be connected directly to the boiler.

(8) CLEANING. The water connections to the water column of a boiler,
when practicable, shall be provided with a cross at each right-angle turn
to facilitate cleaning. The water column shall be fitted with a drain cock
or drain valve with a suitable connection to the ashpit or other safe point
of waste, and if the water connection thereto has a rising bend or pocket
which cannot be drained by means of the water column drain, an addi-
tional drain shall be placed in this connection in order that it may be
blown off to clear any sediment from the pipe.

(4) STEAM AND WATER CONNECTIONS. (a) The steam connection to the
water column of a horizontal return tubular boiler shall be taken from
the top of the shell or the upper part of the head; the water connection
shall be taken from the front head at a point not less than 6 inches below
the center line of the shell.

(b) For firebox type boilers, the water connection to the water column
shall be taken at a point not less than 6 inches below the lowest water line
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or as near thereto as p.  ible, and in no case less than 18 inches above the
mud ring.

{5) SHUT-OFFS. Whe1 1ut-offs are used on the connecticons to a water
column, they shall be ei er outside-screw-and-yoke type valves or stop
cocks with levers perma ently fastened thereto and marked in line with
their passage. Where stop cocks are used, they shall be of a type with the
plug held in place by a guard or gland.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.84 Pressure gages. (1) GENERAL REQUIREMENTS. (a) Every
boiler shall be provided with a pressure gage connected to the upper part
of the boiler and so arranged that the gage cannot be shut off from the
boiler except that a shut-off valve or cock shall be placed close to the gage
or a second shut-off valve or cock close to the boiler to permit remowval for
testing while the boiler is in operation.

(b} For steam bhoilers, the gage may also be connected to the water
column or water column steam connection. For steam boilers, a siphon or
equivalent device of sufficient capacity to keep the gage tube filled with
water shall be provided.

(2) GAGE DIAL. (a) Except as provided in pars. (b) and {e¢), the dial of
the pressure gage shall be graduated to at least one and one-half times
the pressure at which the safety valve or relief valve is set.

(b) On low pressure steam boilers the gage shall be graduated to at
least 30 pounds per square inch.

(e) On hot water boilers the pressure or altitude gage shall be gradu-
ated to at least one and one-half times the maximum allowable working
pressure.

(83) GAGE POINTER TRAVEL. (a) For low pressure steam boilers, the
travel of the pointer from zero to 30 pounds per square inch shall be at
least 4 inches.

(b} Effective stops shall be provided for the indicating pointer at the
lowest and highest pressure points.

(4) GAGE VISIBILITY. The pressure gage dial shall be protected by a
transparent cover which shall be kept clear at all times. The gage shall be
so located as to be readily visible to the operator.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.85 Stop valves on discharge outlets. (1) WHERE REQUIRED.
Each discharge outlet on miniature and power boilers, except safety
valve or relief valve outlets, shall be fitted with one or more stop valves
located as near to the boiler as practicable. When 2 or more low pressure
steam boilers are connected to a common header, a stop valve shall be
provided in the steam outlet of each boiler as near to the boiler as
practicable.

(2) BLow DRAIN. When 2 stop valves are placed in the steam connec-
tion between a power boiler and the steam main there shall be a free blow
drain between them. The discharge of this drain valve shall be visible to
the operator while manipulating the valve.
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(3) WATER DRAIN. {a) When a stop valve is s0 located that water can
accumulate, drains shall be provided.

(b) Each dry pipe or similar apparatus shall have 2 holes drilled into it.
These holes shall be not less than %-inch in diameter each and shall be
kept open so that the condensation can escape.

(4) SUPERHEATER DRAIN. Each drainable-type superheater shall be
equipped with at least one drain so located to provide for the proper op-
eration of the superheater.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.86 Steam mains. Provision shall be made for the expansion
and contraction of steam mains connected to boilers by providing sub-
stantial anchorage at suitable points so that there shall be ne undue
strain transmitted to the boiler. Steam reservoirs shall be used on steam
mains when heavy pulsations of the steam currents cause vibration of the
boiler shell plates.

History: Cr. Register, February, 1988, No. 386, off. 3-1-88.

ILHR 41.87 Bottom blowoff or drain. (1) BLOWOFF PIPE AND VALVE.
Connected to the lowest water space practicable of each boiler, there
shall be a bottom blowoff pipe fitted with a valve or cock. The valve shall
be of straightway or angle construction, and the cock shall have the plug
held in place with a gland or guard. Straightway globe valves of the ordi-
nary type or valves of the type that dams or pockets can exist for the
collection of sediment, may not be used on the connections.

(2) SURFACE BLOWOFF. A surface blowoff may not exceed 2%-inch pipe
size and the internal and external pipes, when used, shall form a continu-
ous passage, but with clearance between their ends and arranged so that
the removal of either will not disturb the other. A properly designed steel
bushing or a flanged connection shall be used.

(3) PIPE s1zg. (a) Each boiler shzalil have a bottom blowoff pipe, fitted
with a valve or cock, in direct connection with the lowest water space
practicable. The maximum size of pipe and fittings shall be 2%-inches
and the minimum size shall be one inch, except that for boilers with 100
sguare feet of water heating surface or less and low pressure steam boil-
ers, the minimum size of pipe and fittings may be %-inch. Straightway
globe valves of the ordinary type or valves of the type that dams or pock-
ets can exist for the collection of sediment, may not be used on the
connections.

(b)) The bottom blowoff pipe for low pressure steam, miniature and hot
water bollers may be connected to return connections which are the same
size or larger than the size specified in par. (a). In this case, the blowoil
shall be so located that the connection may be completely drained.

(4) BLOWOFF COCK. A bottom blowoff cock shall have the plug held in
place by a guard or gland. The end of the plug shall be distinetly marked
in line with the passage.

(5) PIPE AND FITTING MATERIALS. (a) For power boilers, the bottom
blowoff pipe shall be of wrought iron or steel and shall be of at least extra
heavy construction. ‘
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(b) For pressures not exceeding 150 pounds per square inch, the fit-
tings between a power boiler and the required bottom blowoff valve shall
be of steel, cast steel or malleable iron and shall be of at least extra heavy
construction.

{¢) For pressures exceeding 150 pounds per square inch, the fittings
between a power boiler and the required bottom blowoff valve shall be of
steel and of at least extra heavy construction.

(d) Cast iron pipe and fittings may not be used in the bottom blowoff
pipe between the boiler and the bottom blowoff valve.

{6) MULTIPLE VALVES. (a) On all boilers except those used for traction
and portable purposes, when the maximum allowable working pressure
exceeds 125 pounds per sguare inch, each bottom blowoif pipe shall have
2 slow-opening valves, or one slow-opening valve and a cock, and the
valves or valve and cock shall be of at least extra heavy construction. On
a boiler having multiple blowoff pipes, a single master valve may be
rlaced on the common blowoff pipe from the botler, in which case only
one valve on each individual blowoff is required. Two independent
valves, or a valve and a cock, may be combined in one body provided the
combined fitting is the equivalent of 2 independent valves, or a valve and
afc&(l:k, scl*;1 that the failure of one to operate could not affect the operation
o e other.

{b)} Every traction and portable boiler shall have a bottom blowofi
valve. When the maximum allowable working pressure exceeds 125
pounds per square inch, the blowoff valve shall be of at least extra heavy
construction.

(¢) For pressures exceeding 200 pounds per square inch, the valves or
cocks shall be of steel construction.

(d) The inlet and outlet of the blowoff valve shall be the full size of the
blowoil pipe.

(7) BLOWOFF PIPE PROTECTION. A bottom blowoff pipe, when exposed
to direct furnace heat, shall be protected by fire brick or other heat re-
sisting material so arranged that the pipe may be inspected.

(8) BLOWOFF PIPE OPENING. An opening in the boiler setting for a
blowoff pipe shall be arranged to provide for free expansion and
contraction.

(9) OTHER REQUIREMENTS. Boiler blowoff equipment shall also comply
with the provisions of s. ILHR 41.31.

History: Cr. Register, February, 1888, No. 386, eff. 3-1-88.

ILHR 41.88 Feed pipe. (1) CHECK VALVE. (a) EKach low pressure steam,
miniature and power boiler shall have the feed pipe fitted with a check
valve near the boiler and a stop valve between the check valve and the
boiler. Single low pressure steam boiler installations of the gravity return
type which do not have a stop valve in the steam outlet line need not
have a stop valve in the return pipe.

{(b) On low pressure steam boilers, the return pipe loop connection
shown in Figure 41.88 may be used in place of the check valve.

Register, February, 1990, No. 410



INDUSTRY, LABOR AND HUMAN RELATIOI;{%{ R 1 43

(2) FEED PIPE LOCATION. (a) The feed water shall be introduced into a
boiler in such a manner that the water will not be discharged directly
against surfaces exposed to gases of high temperature, or to direct radia-
tion from the fire, or close to riveted joints of shell or furnace sheets.

(b) Where horizontal return tubular boilers are fed through the front,
a boiler bushing or its equivalent shall be used and the feed water shall
discharge at about three-fifths the length of the boiler from the front
head, and above the second row of tubes from the top.
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ILHR 41

FIGURE 41.88
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(3) MULTIPLE BOILERS. When 2 or more power boilers are fed from a
comimon source, there shall be a globe or regulating valve on the branch
to each boiler, between the check valve and the source of supply. When 2
or more low pressure steam boilers, using a gravity return system, are fed
from a common source, one check valve may be placed on the main re-
turn pipe with a stop valve on the branch return to each boiler. Wherever
g]iohe tlralves are used on feed piping, the inlet shall be under the disk of
the wvalve.

(4) FEED WATER PRESSURE. (a) Means shall be provided for feeding a
boiler against the maximum allowable working pressure or the pressure
at which the safety valve is set.

(b) Where a source of feed water is available at a sufficient pressure to
feed the boiler against a pressure 6% higher than that at which the safety
valve is set, this may be considered one of the means.

(8) WATER SUPPLY LINE. Every boiler and its piping system shall be
provided with a water supply line from an outside source of water supply
in order to replace the water leaving the system through leakage, process
work or other means.

(a) A stop valve and check valve shall be provided in the water supply
line with the stop valve closest to the boiler.

(b} On low pressure steam and hot water boilers, the water supply line
shall be connected to the boiler return or feed piping system and not di-
rectly to the boiler.

(¢) On low pressure steam, miniature and hot water boilers, the water
supply line pressure shall be high enough to feed the boiler or the system
against the maximum allowable working pressure of the boiler.

(6) OIL HEATERS. A heater for oil or other liquid harmful to boiler oper-
ation may not be installed directly in the steam or water space within a
boiler. Where an external type heater for this service is used, positive
means such as double-transfer heaters or indicators such as fuel-oil in-
dicators or sight glasses shall be provided to prevent the introduction
into the boiler of oil or other liquid harmful to boiler operation.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.89 Combustion regulators for boilers. (1) TEMPERATURE REGU-
LATOR. A temperature combustion regulator, which will control the rate
of combustion to prevent the temperature of the water from rising above
250° F at or near the outlet, or a thermostatic device which will relieve
the pressure on the boiler when the temperature exceeds 250° F, shall be
used on all hot water boilers.

(2) PRESSURE REGULATOR. When a pressure combustion regulator is
used on a steam boiler, it shall operate to prevent the steam pressure
from rising above the maximum allowable working pressure for the
boiler.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.90 Washout and inspection openings. (1) GENERAL. All boilers
shall be provided with suitable manhole or handhole openings, except
special types where they are manifestly not needed or used.
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(2) HORIZONTAL FIRE TUBE BOILERS. All horizontal fire tube boilers
shall be required to have manhole or handhole openings as follows:

(a) A manhole in the front head below the tubes shall be required for:

1. Horizontal return tubular power boilers over 54 inches in diameter;
and

2. Horizontal return tubular low pressure steam or hot water boilers
over 60 inches in diameter.

3. For smaller boilers than those specified in subds. 1. and 2., a
handhole may be used in place of the manhole.

; (b) A manhole in the upper part of the shell or head shall be required
or:

1. Horizontal return tubular, fire box and locomotive power boilers
over 48 inches;

2. Scotch marine power boilers over 54 inches in diameter; and
3. Low pressure steam boilers over 60 inches in diameter.

4. For smaller boilers than those specified in subds. 1., 2., and 3., a
handhole may be used in place of the manhole.

(¢) Locomotive and fire box boilers shall also have the following
handhole or washout openings:

1. One at each of the 4 corners of the lower portion of the water leg;
2. One in the front head at or about the line of the crown sheet;

3. One near the throat sheet of power boilers where possible; and

4. One in the rear head of power boilers below the tubes.

(3) VERTICAL FIRE TUBE BOILERS. (a) A vertical fire tube boiler, except
boilers 24 inches or less in diameter, shall have not less than 4 handholes
located as follows:

1. Two in the shell at or about the line of the erown sheet or lower tube
sheet; and

2. T'wo in the shell at the lower part of the water leg.

(b) Vertieal fire tube boilers 24 inches or less in diameter shall have 3
one-inch diameter washout plugs, except that boilers not exceeding 12
inches internal diameter having less than 10 square feet of water heating
surface need not have more than 2 washout plugs, one of which may be
used for the attachment of the bottom blowoiff valve. The threads of the
washout plugs shall be of nonferrous material.

(4) CAST IRON BOILERS. Every cast iron boiler shall be provided with
washout openings to permit the removal of any sediment that may accu-
mulate. Washout openings may be used for the return pipe connection if
the washout plug is placed in a tee so that the plug is directly opposite
and as close as possible to the opening in the boiler.

(5) HANDHOLE s1ZE. Handholes shall be not jess than 2%-inches by 3%-
inches in size.
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(6) WASHOUT PLUG SIZE. Washout plugs, except for vertical fire tube
boilers, shall be not less than 1%-inch pipe size and shall have threads of

nonferrous materials.

_ (7) MANHOLE SIZE. Manholes shall be not less than 11 inches by 15
inches, or 10 inches by 16 inches in size. A circular manhole opening shall
be not less than 15 inches in diameter.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.91 Threaded openings. (1) THREAD STANDARDS. All pipe
threads shall conform to the American pipe thread standard and all con-
nections of one inch nominal pipe size or over shall have not less than the
number of threads given in Table 41.91. For smaller pipe connections,
there shall be at least 4 threads in the opening.

(2) MAaTERIAL THICKNESS. If the thickness of the shell of the boiler is
not sufficient to give the number of threads required in sub. (1), a con-
struction shall be employed which will provide at least the reguired
number of threads.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

TABLE 41.91
MINIMUM NUMBER OF PIPE THREADS FOR CONNECTIONS TO BOILERS

Nominal size of pipe 2% tod 4% to 6

connections, inches. . ... 1&1% 1% &2  incl inel 7&8 9&10 12
Number of threads, per

inch.....cooovinio. 11% 11% 8 8 8 8 ]

Minimum number of
threads required for
opening............... 4 5 7 8 10 2 13

Minimum thickness of

material required to

give above number of

threads, inches ........ 0.348 0.435 0.875 1 1.25 1.5 1.6265

ILHR 41.92 Boiler setting and installation. (1) LARGE HORIZONTAL RE-
TURN TUBULAR BOILERS. A horizontal return tubular boiler over 72
inches in diameter shall be supported from steel hangers by the outside
suspension type of setting, independent of the boiler side walls. The
hangers shall be so designed that the load is properly distributed between
the rivets attaching them to the shell and so that no more than 2 of these
rivets come in the same longitudinal line on each hanger. The distance
girthwise of the boiler from the centers of the bottom rivets to the center
of the top rivets attaching the hangers shall be not less than 12 inches.
The other rivets used shall be spaced evenly between these points. If
more than 4 hangers are used, they shall be set in 4 pairs.

(2} MEDIUM AND SMALL HORIZONTAL RETURN TUBULAR BOILERS. (a) A
horizontal return tubular boiler over 54 inches and up to and including
72 inches iIn diameter shall be supported by the outside suspensicn type
of setting, or at 4 points by not less than 8 steel or cast iron brackets, set
in pairs.
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(b) A horizontal return tubular boiler up to and including 54 inches in
diameter shall be supported by the outside suspension type of setting, or
by not less than 2 steel or cast iron brackets on each side. :

(3) ATTACHMENT OF LUGS OR HANGERS. (a) Lugs or hangers, when used
to support a boiler of any type, shall be properly fitted to the surfaces to
which they are attached. If riveted, the shearing and erushing stresses on
the rivets used for attaching the lugs or hangers may not exceed 8% of
the strength given in s. ILHR 41.72.

(b) Where it is impractical to use rivets, studs with not less than 10
threads per inch may be used. In computing the shearing stress, the area
at the bottom of the thread shall be used.

(4) WET BOTTOM STATIONARY BOILERS. Wet bottom stationary boilers
shall have a space of not less than 12 inches between the bottom of the
boiler and the floor line, with access for inspection.

(5) OPEN BOTTOM AND VERTICAL FIRE TUBE BOILERS. The upper surface
of the fire grate of an internally fired boiler of the open bottom locomo-
tive, vertical fire tube or similar type, may not be below the water space
in the water leg, except where the rivets at the bottom of the water leg
are protected from the action of the fire and products of combustion.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.93 Boiler doers. (1) ACCESS DOOR SIZE. The minimum size of
an access door to be placed in a boiler setting shall be 12 inches by 16
inches or equivalent area, with 11 inches to be the least dimension in any
case.

(2) WATER TUBE BOILER DOORS. A water tube boiler shall have firing
doors, furnace inspection doors and clinker doors of the inward opening
type, unless the doors are provided with latching or fastening devices or
otherwise so constructed as to prevent them, when closed, from being
blown open by pressure on the furnace side.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.94 Pressure relief devices required for unfired pressure vessels.
(1) GENERAL. Every unfired pressure vessel shall be provided with or
protected by a pressure relief device set to relieve at or below the maxi-
mum allowable working pressure of the vessel.

(2) RELIEVING CAPACITY. The relieving capacity of the pressure relief
device shall be equal to or greater than the input to the vessel or shall be
great enough to prevent the pressure in the vessel from rising more than
10% above the maximum allowable working pressure of the vessel.

(8) VALVE CONSTRUCTION. Safety valves and safety relief valves shall
"be ASME code-stamped.

(4) RuprUrE DISKS. Rupture disks may be used in lieu of safety valves
on vessels containing substances that may render a safety valve inopera-
tive, or where a loss of valuable material by leakage should be avoided, cr
contamination of the atmosphere by leakage of noxious gases must be
avoided. The rupture disks shall be tested, marked, and installed in ac-
cordance with the code in effect at the time of construction.

(5) INDIRECT WATER HEATING. When hot water supply is heated indi-
rectly by steam in a coil or pipe, a safety relief valve of at least one inch in
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diameter, set to relieve at or below the maximum allowable working
pressure of the tank, shall be used.

{6) VALVE INSTALLATION. (a) Each safety valve or relief valve shall
have a full size direct connection to the pressure vessel. When an escape
pipe is used it shall be full sized and fitted with an open drain, to prevent
water lodging in the upper part of the safety valve or relief valve or es-
cape pipe.

(b} When a pressure vessel is fitted with 2 safety valves or relief valves
on one connection, this connection to the pressure vessel shall have a
crciss-sectional area equzl to or greater than the combined area of the 2
valves.

(¢) No valve of any description may be placed between the safety
valve or relief valve and the pressure vessel, nor on the escape pipe be-
tween the safety valve or relief valve and the atmosphere.

(7) ESCAPE PIPE SUPPORT. When an elbow is placed on a safety valve or
relief valve escape pipe, it shall be lecated close to the valve outlet, or the
escape pipe shall be securely anchored and supported. :

(8) FREE AIR CAPACITY. When the capacity of the safety valve on an
existing tank for containing gases is not known, the relieving capacity of
the safety valve shall be determined from Table 41.94. The safety valves
may not exceed 4 inches in diameter.

History: Or. Register, February, 1988, No. 386, effi. 3-1-88.

TABLE 41.94

MAXIMUM FREE AIR SUPPLIED IN CUBIC FEET PER MINUTE FOR
DIFFERENT SIZES OF SAFETY VALVES AT STATED PRESSURES

Dia‘?maﬁter of Gage pressure, pounds per square inch
Ve
{inches) 50 100 150 200 250 300 350 400
1/4 53
12— 20 3z 42 51 59 67 74 111
34— a7 59 78 96 112 127 141 176
1 58 94 124 152 178 202 224 248
1-1/4 =mmmcmenimmeen 84 135 180 221 259 293 325 ——
1-1/2 — 114 186 248 302 354 400 444 —_
2 189 3086 410 501 592 568 741 _
212 —— 2892 457 613 750 880 998 1114 _
3 393 G328 856 1050 1230 1398 1557 ——
Dia‘:?a?ter of Gage pressure, pounds per square inch
e
(inches) 500 600 800 1000 1200 1600 2000 2400
1/d— 61 70 84 97 109 128 147 167
12— 129 147 7T 205 220 270 304 330
B/4 e 224 232 242 346 386 423 474 518
1 286 324 390 450 500 5386 _ _
) 1 7 I ——— 374 —_— 509
1-1/2 oo 472 — 634
2
2-1/2
3
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Chapier ILHR 42

REPAIRS, ALTERATIONS AND MISCELLANEQUS
REQUIREMENTS

Suhchapter I—Welded Repairs and

ILHE 42.20 Repairs to noncode vessels

Alterations (p. 68)
ILHR 42.01 General requirements {p. 51} D -
ILHR 2,02 General rules for repairs (p. T R eted Repalr o 71
) - .
ILHR 42.03 General rules for alterations  Subchapter III—Rerating and Derating
{p. 53) ILHR 42.30 Rerating ?IE a ggl}ler Or pres-
ILHR 42.04 Reports{p. 54) sure vessel (p.
ILHR 4205 Hydrostatic and nondestruc- ILHR 42.31 Derating 'i"f( a P]gi}le!' Or pres-
tive tests (p. 55) sure vessel (p.
ILER 42.06 Welding procedure specifica-  guhchapter [V—Safety and Safety Relief
tions {(p. 55) i
_ Valve Repairs
ILHR 42.07 Welders (p. 53) ILHR 42.35 Safety and safety relief valve
ILHR 42.08 Eelded repairs of cracks (p. repairs (p. 72)
)
42, Wast .57 Subchapter V—Secondhand Vessels
ITHE 4200 Seat welding (o 563, [LHR 4240 Application (p. 75)
211 i jercing tub ’ xisting vessels (p.
ILHE 42.1 ﬁﬁ“ﬁ%‘j’mg and piercing tubes ILHR 42.42 ;fsessels from out-of-state (p.
ILHR 42.12 Materials (p. 62) ) ]
(LHE 3218 Replgcoment pressure parts  [LHR 4243 Lan sonm bollers 5. 78)
P- - P v
42.14 Weldi d . ILHE 42.45 Inspection and testing (p.75)
ITHE 1515 Drolengprocedsy™ (» %) JIHR 4246 Installation (p. 76)
ILHR 42.16 Egﬁtweld heat treatment {p. Subchapter Vi—Pressure Vessels in
Petroleum Refineries
ILHR 42.17 Welded patches (p. 64) ILHR 42.50 General requirements (p. 76)
ILHER 42.18 Stays (p. 68) . ILHR 42.51 Adoption of API standard
ILHR 42.19 Additional accepizble repair (p.76)

methods (p. 68)

Note: Chapter ILHR 42 as it existed on February 29, 1988, was repealed and a new chapter
ILHR 42 was created effective March 1, 1988. ,

Subchapter I — Welded Repairs and Alterations

ILHR 42.01 General reguirements. (1) ACCEPTABLE METHODS. Welded
repairs or alterations to any boiler or pressure vessel or their fittings,
settings, or appurtenances shall be completed in accordance with the re-
guirements of ss. ILHR 42.01 to 42.20. Other methods may be accept-
able provided they are approved by the department. In the absence of
specific rules, the rules for new construction shall apply. Except as pro-
vided in s. ILHR 42.02 (1)}, no welded repair or alteration may be made
without the prior approval of an authorized inspector who shall, if it is
considered necessary, inspect the object before granting an approval.

(2) ACCEPTANCE OF REPAIRS AND ALTERATIONS. Repalrs or alterations
shall be acceptable to the authorized inspection agency responsible for
the inservice Inspection of the boiler or pressure vessel. It shall be the
responsibility of the organization making the repair or alteration to pro-
vide for inspection, documentation and certification of the work and to
ensure prior acceptance of the procedures for the work by the inspection
agency responsible for imservice inspection of the boller or pressure
vessel.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.
Register, December, 1992, No. 444
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71‘ ILHR 42.02 General rules for repairs. (1) AUTHORIZATION. Repairs to
boilers and pressure vessels shall be performed by an organization in pos-
session of a valid National Board repair ““R” certificate of authorization,
a valid ASME certificate of authorization containing provisions for
welded repairs or a valid weld repair program which has been reviewed
and verified by the department or an authorized inspection agency. The
repair organization shall have a documented quality control program
containing a description of the scope of work they intend to perform with
supporting welding procedures and qualification reports in accordance
with the ASME Code Section I X. Welded repairs of a routine nature as
specified in the scope of the repair organization’s quality control program
may be performed without prior approval of the authorized inspector.

Note 1: See s. ILHE 41.06 for penalties for violations of these rules.
Note 2: The department will assist an organization in preparing a quality contro} program
for welded repairs that will comply with the intent of ss. ILHR 42.0! and 42.02. Organizations

who hold ASME certificates or National Board “R’" certificates are already in possession of
approved quality control programs.

{2) EXAMPLES OF REPAIRS. Repairs shall be work such as, but not Hm-
ited to, the following examples:

{a) Welded repairs or replacements of pressure parts or attachments
that have failed in a weld or in the base material;

{b) The addition of welded attachments to pressure parts such as, but
not limited to:

1. Studs for insulation or refractory lining,
. Hex steel or expanded metial for refractory lining,
. Ladder clips,

. Brackets,

o=

. Tray support rings,

6. Corrosion-resistant strip lining,

7. Corrosion-resistant weld overlay, and
8. Weld build-up of wasted areas.

(¢) Replacement of heat exchanger tube sheets in accordance with the
original design;

(d) Replacement of boiler or heat exchanger tubes where Weldmg is
involved;

(e) In a boiler, a change in the arrangement of tubes in furnace walls,
economizer or superheater sections;

(f) Replacement of pressure retaining parts identical to those existing
on the boiler or pressure vessel and described on the original manufac-
turer’s data report such as, but not limited to:

1. Replacement of furnace floor tubes or sidewall tubes, or both, in a
boiler,

2. Replacement of a shell or head in accordance with the original
design,
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3. Rewelding a circumferential or longitudinal seam in a shell or head,
and

4. Replacement of nozzles;

{g) Installation of new nozzles or openings of such a size that reinforce-
ment is not a consideration, such as the installation of a 3-inch pipe size
nozzle to a shell or head of 3/8-inch or less in thickness, or the addition of
a 2-inch pipe size nozzle to a shell or head of any thickness;

{(h) The addition of a nozzle where reinforcement is a consideration
may be considered to be a repair provided the nozzle isidentical to one in
the original design, is located in a similar part of the vessel, and is not
closer than 3 times its diameter from another nozzle. The addition of
such a nozzle shall be restricted by any service requirements;

{1) The installation of a flush patch to a boiler or pressure vessel;

{1) The replacement of a shell course in a cylindrical pressure vessel;
(k) Welding of gage holes;

(1) Welding of wasted or distorted flange faces;

(m} Replacement of slip-on flanges with weld neck flanges or vice
versa; and

(n} Seal welding of butt straps and rivets.

History: Cr. (2) Register, February, 1988, No. 386, off. 3-1-88; cr. (1) eff. 12-1-88; am. (1),
Register, February, 1990, No. 410, eff. 3-1-90.

ILHR 42.03 General ruies for alierations. (1) AUTHORIZATION. Altera-
tions to boilers and pressure vessels, with the exception of rerating as
specified in s. ILHR 42.30, shall be performed by an organization in pos-
session of a valid ASME certificate of authorization, provided the altera-
tions are within the scope of the authorization. The required engineering
calculations shall be provided by the ASME certificate holder. When
welding is necessary to complete the alteration, it shall be performed by
the ASME certificate holder or an organization gualified under s. ILHR
42.02 (1).

(2} NAMEPLATE. (a) The organization responsible for the preparation
of the report of alteration shall also be responsible for addmg a stamping
or nameplate to the boiler or pressure vessel.

{b) The stamping or nameplate shall be applied adjacent to the origi-
nal manufacturer’s stamping or nameplate in letters at least 5/32 inch
high.

{¢) The stamping or nameplate for all alterations to a boiler or pressure
vessel shall be as follows:
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ALTERED BY

PSIG AT F
{(MAWP) {Temp)

{Manufacturer’s Alteration Number, if used}

{Date Altered)

(3) REPORTS. A copy of the original manufacturer’s data report and
any required manufacturer’s partial data reports shall be a part of the
completed report of alteration and shall be attached thereto. Where the
manufacturer’s data report is unavailable, documentation acceptable to
the department shall be submitted.

(4) TEST. A pressure test shall be applied after the alteration has been
completed, at a pressure of at least the operating pressure, but not to
exceed 150% of the maximum allowable working pressure. In lieu of a
pressure test, if approved by the authorized inspector, radiographic test-
ing or ultrasonic testing may be utilized.

Note: Where water is used in a hydrostatic test, the temperature of the water should not be
less than 70°F and the maximum temperature during inspection should not exceed 120°F. If a
test is conducted at 1% times the maximum allowable working pressure (MAWP) and the
owner specifies a temperature higher than 120°F, the pressure should be reduced to the
MAWP and the temperature should be reduced io 120°F for the close examination.

{53) EXAMPLES OF ALTERATIONS. Alterations shall be work such as, but
not limited to the following examples:

{a) To increase the maximum allowable working pressure or tempera-
ture of a boiler or pressure vessel regardless of whether or not a physical
change was made to the boiler or pressure vessel;

(b) The addition of new nozzles or openings in a boiler or pressure ves-
sel except those classified as repairs; _

(¢) A change in the dimensions or contour of a pressure vessel;

(d) In a boiler, an increase in any heating surface which results in in-
creasing the heat output or the final temperature above that specified in
the original design;

(e) The addition of a pressurized jacket to a pressure vessel;

() Replacement of a pressure retaining part in a boiler or pressure ves-
sel with a material of different nominal strength or nominal composition
from that used in the original design; and

{(g) A decrease in the minimum temperature such that additional
mechanical tests are required as specified in ASME code section VIII.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88; am. (1), Register, December,
1992, No. 444, eff. 1-1-93.

ILHR 42.04 Reports. (1) GENERAL. Except as provided in sub. (2), any-
one making welded repairs or alterations in accordance with these rules
shall furnish the department with a report of every welded repair or al-
teration. The report shall be signed by the authorized inspector who in-
spected or approved the repair or alteration. The owner of the equipment
shall retain a copy of the report for review by an authorized inspector.
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The report shall contain the information indicated on department form
SB-190 or National Board Form R-1. Form SB-190 shall be filed by orga-
nizations who do not possess an ASME certificate of authorization or a
National Board R certificate.

Note: See Appendix A for sample copies of forms SB-190 and R-1.

(2) EXEMPTIONS. The following items require the prior approval of the
authorized inspector but are exempt only from the reporting require-
ments of sub. (1}:

{a) The welded repair or replacement of tubes in boilers or pressure
vessels; and

Next page is numbered 55
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(b) The welded repair or replacement of piping, nozzles, valves and
fittings of 2-inch nominal pipe sizes and smaller.

{8) OTHER REQUIREMENTS. All other requirements of this subchapter
shall apply.

History: Cr. Register, February, 1888, No. 386, eff. 3-1-88.

ILHR 42.05 Hydrostatic and nondestructive tests. If, in the opinion of
the authorized inspector, a hydrostatic test is necessary, the test shall be
applied at a pressure of at least the operating pressure, but not to exceed
150% of the maximum allowable working pressure. In lieu of a hydro-
static test, if approved by the authorized inspector, radiographic testing,
ultrasonic testing, or other applicable nondestructive testing of the re-
pair may be utilized. All tests shall be applied after the repair has been
completed.

Note: Where water is used in a hydrostatie test, the temperature of the water should not be
less than 70°F and the maximum temperature during inspeetion should not exceed 120°F. If a
test is conducted at 1% times the maximum allowable working pressure (MAWDP) and the
owner specifies a temperature higher than 120°F, the pressure should be reduced to the
MAWPT and the temperature should be reduced to 120°F for the close examination.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

- ILHR 42.06 Welding procedure specifications. Anyone undertaking re-
pairs or alterations shall have available at the job site a written welding
procedure specification acceptable to the authorized inspector that shall
be followed in making the necessary repair and also a record of procedure
qualification tests. Welding procedure specifications shall have been pre-
pared and qualified in accordance with the requirements of section IX of
the ASME code.

History: Cr. Register, February, 1988, No. 386, efi. 3-1-88,

+ ILHR 42.07 Welders. (1) WELDER QUALIFICATIONS. Anyone undertak-
ing repairs or alterations shall have available at the job site records of
welder qualification tests showing that each welder to be employed on

the work has satisfactorily passed tests as prescribed in section IX of the
ASME code.

(2) WELDING TESTS. Preparation of welding procedure specifications
and the conducting of tests of procedures and welders shall be the respon-
sibility of the party undertaking repairs or alterations. Before repairs or
alterations are started, the inspector shall examine the written welding
procedure and records of qualification tests to determine if procedures
and welders have been properly qualified as required in section IX of the
ASME code. Witnessing of the tests by the inspector is not mandatory,
but the inspector shall have the right to call for and witness the making
of test coupons by any welder, at any time, and to observe the physical
testing of the coupons.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 42.08 Welded repairs of cracks. (1) REMOVAL OF DEFECTS. A re-
pair of a defect, such as a crack in a welded joint or base material, may
not be made until the defect has been removed. A suitable nondestruc-
tive examination method shall be used to assure complete removal of the
defect. If the defect penetrates the full thickness of the material, the re-
pair shall be made with a complete penetration weld such as a double
butt weld or a single butt weld with or without backing.

Register, February, 1990, No. 410
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Note: Before repairing a cracked area, care should be taken to investigate its cause and to
determine its extent. Where circumstanees indicate that the crack is likely to recur, considera-
tion should be given to removing the cracked area and installing a patch or other corrective
measures.

(2) ORACKS IN UNSTAYED AREAS. Cracks in unstayed shells, drums or
headers of boilers or pressure vessels may be repaired by welding, provid-
ing the cracks do not extend between rivet holes in a longitudinal seam or
paraliel to a rivet seam within 8 inches, measured from the nearest caulk-
Ing edge. The total length of any one such crack may not exceed 8 inches.
Cracks of a greater length may be welded, provided the complete repair
is radiographed and stress relieved in accordance with s. ILHR 42.16.
Cracks in unstayed areas shall be repaired as specified in Figure 42.08-1
or by other equivalent methods.

(3) CrRACKS IN STAYED AREAS. Cracks of any length in stayed areas
may be repaired by fusion welding except that multiple or star cracks
radiating from rivet or staybolt holes shall not be welded. Cracks in
stayed areas shall be repaired as specified in Figure 42.08-1 or by other
equivalent methods.

(4) CRACKS IN UNSTAYED FURNACES. Cracks of any length in unstayed
boller furnaces may be welded, provided the welds are thermally stress
relieved in accordance with s. ILHR 42.16. Welds applied from one side
only shall be subject to the approval of the authorized inspector. Field
repair of cracks at the knuckie or the turn of the flange of the furnace
opening are prohibited unless specfically approved by the department.

History: Or. Register, February, 1988, No. 386, eff. 3-1-38.
Figure 42.08-1
RIVET AND STAYBOLT HOLE CRACKS

0dc% 903350

[}

Fire Cracks at Girth Seams
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S

Cracks in Stayed Plates Fire Cracks at Door Openings
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Cracks radiating from rivet or staybolt holes may be repaired if the plate is not seriously
i(-izli:i:rm.ge(i. If the plate is seriously damaged, it shall be replaced. The repair method shall be as
ollows:

a. Prior to welding, the rivets or staybolts from which the eracks extend and the adjacent
rivets or staybolts shall be removed.

bf In riveted joints, tack bolts shall be replaced in alternate holes to hold the plate laps
firmly.

¢. The eracks shall then be prepared for welding by chipping, grinding or gouging.

d. In riveted joints, cracks which extend past the inner edge of the plate lap shall be welded
from both sides.

e. Rivet holes shall be reamed before new rivets are driven.

f. Ehreaded staybolt holes shall be retapped and new staybolts properly driven and
headed.

ILHR 42.09 Wasted areas. {1) SHELLS, DRUMS AND HEADERS. Wasted
areas in stayed and unstayed shells, drums and headers may be built up
by welding provided that in the judgement of the authorized inspector
the strength of the structure will not be timpaired. Where extensive weld
build-up is employed, the authorized inspector may require an appropri-
ate method of nondestructive examination for the complete surface of
the repair. Wasted areas shall be built up by welding as specified in Fig-
ure 42.09-1 or by other equivalent methods.

(2} ACCESS OPENINGS. Wasted areas around access openings may be
built up by welding provided that in the judgement of the authorized
inspector the strength of the structure will not be impaired, or they shall
be repaired as specified in Figure 42.09-2 or by other equivalent methods.
In boilers, the area to be repaired may not be closer than 2 inches from
any knuckle.

(3) FLANGES. {(a) Wasted flange faces may be cleaned thoroughly and
built up with weld metal. Built-up flange faces should be machined in
place, if possible, and shall be machined to a thickness not less than that
of the original flange or that required by calculations in accordance with
the provisions of the applicable section of the ASME code.

(b) Wasted flange faces may also be remachined in place without
building up with weld metal provided the metal removed in the process
does not reduce the thickness of the flange to a measurement below that
calculated in par. (a).

{¢) Flanges that leak because of warpage or distortion and that cannot
be repaired shall be replaced with new flanges that have at least the
dimensions conforming to the applicable section of the ASME code.

(4) TUBES. Wasted areas on tubes may be repaired by welding pro-
vided that in the judgement of the authorized inspector the strength of
the tube has not been impaired. Where deemed necessary, competent
technical advice shall be obtained from the manufacturer or from an-
other qualified source. This may be necessary when considering such
jitems as size limitations of repaired areas, minimum tube thickness to be
repaired, tube environment, location of the tube in the boiler and other
similar conditions.

History: Or. Register, February, 1988, No. 386, efi. 3-1-88,
Register, February, 1990, No. 410
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Figure 42.09-1
WELD BUILD-UP OF WASTED AREAS

RIVETS AND STAY BOLTS

a. Prior to welding, the rivets or
staybolts in the wasted area
shall be removed.

b. Threaded staybolt holes shall be
retapped after welding.

¢. Rivet holes shall be reamed af-
ter welding.

d. Welding may not cover rivet or
staybolt heads.

TUBESHEET

a. Prior to welding, the tubes in
the wasted area shall be re-
moved.

b. After welding, the tube holes
may be reamed before new
tubes are installed.

Wasted areas in stayed and unstayed surfaces may be built up by
welding provided that in the judgment of the authorized inspector the
strength of the structure will not be impaired. Where extensive weld
build-up is employed, the authorized inspector may require an appropri-
?ﬁe method of nondestructive examination for the complete surface of

e repair.
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Figure 42.09-2
REFAIRS FOR ACCESS OPENINGS

STANDARD
MANHOLE OPENING

-:—Backing Ring

A badly wasted manhole flange may be removed and replaced with a
ring-type frame as shown above. The requirements of s. ILHR 42.17 (1)
for flush patches shall be met. A full penetration weld shall be required.
The weld may either be double welded or welded from one side with or
without a backing ring.

Wasted area removed—-_zm/_origtnal edge of opening

B T, ‘_...-Rlng

| S

Minimum lap
Ye " {12.7 mm)

Pressure Side

A badly wasted area around a handhole opening shall be repaired by
adding a ring as shown above on the inside of the object.

ILHR 42.10 Seal welding. (1) SEAL WELDING OF TUBES. Tubes may be
seal welded provided the ends of the tube have sufficient wall thickness to

Register, February, 1990, No. 410
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prevent burn-through and the requirements of the appropriate sections
of the ASME code are satisfied. Seal welding of tubes shall be done as
specified in Figure 42.10-1 or by other equivalent methods.

(2) SEAL WELDING OF RIVETED JOINTS. Edges of butt straps or of plate
laps and nozzles or connections attached by riveting may be restored to
original dimensions by welding. Seal welding may not be used except
with the specital approval of the authorized inspector, and in no case
where cracks are present in riveted areas. Seal welding shall be done as
specified in Figure 42.10-2 or by other equivalent methods.

History: Cr. Register, February, 1988, No. 386, off. 3-1-88.
Figure 42.10-1
SEAL WELDING OF TUBES

Tubes may be seal welded provided the ends of the tubes have suffi-
cient wall thickness to prevent burn through. Seal welding shall be ap-
plied with a maximum of three light layers in lieu of one or two heavy
layers.

In watertube boilers, tubes may be seal welded on the inside or outside
of the tubesheet.

Register, February, 1990, No. 410
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Figure 42.10-2
SEAL WELDING OF RIVETED JOINTS

Throat Approx. /8 in. (3.2 mm)

TYPICAL RIVET JOINT SHOWING SEAL WELD

Seal welding of rivited joints requires the approval of the department.
Seal welding may not be considered a strength weld. Seal welding shall be
aﬁzﬁlli%d in one light layer if practicable, but not more than two layers
S e used.

Prior to welding, the area shall be examined by an appropriate method
of nondestructive examination to assure that there are no cracks radiat-
ing from the rivet holes. If necessary, the rivets shall be removed to as-
sure complete examination of the area. Seal welding may not be per-
formed if cracks are present in riveted areas.
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ILHR 42.11 Re-ending and piecing tubes. Re-ending or piecing of tubes
or pipes in either fire tube or water tube boilers is permitted provided the
thickness of the remaining tube or pipe is not less than 90% of that re-
quired by the applicable section of the ASME code.

History: COr. Register, February, 1988, No. 386, eff. 3-1-88.

ILEHR 42.12 Maiterials. The materials used in making repairs or altera-
tions shall conform to the requirements of the applicable section of the
ASME code. Materials shall be of known weldable quality, have at least
the minimum physical properties of the material to be repaired and be
compatible with the original material. The thickness of any patch shall
be at least equal to, but not more than %-inch greater than, the material
being patched. Carbon or alloy steel having a carbon content of more
than 0.35% may not be welded.

History: Cr. Register, February, 1988, No. 3886, eff. 3-1-88.

ILHR 42.13 Replacement pressure parts. Replacement parts shall be
classified as follows:

(1) PARTS ASSEMBLED BY FORMING. Replacement parts which will be
subject to internal or external pressure and that consist of materials
which may be formed or assembled to the required shape by bending,
forging or other forming methods, but on which no shop fabrication
welding is performed, may be supplied as material. Material and part
identification shall be supplied in the form of bills of materials and draw-
mgs 1s.lig'ith ASME code compliance certified in a statement by the parts
supplier.

Note: Examples include seamless or welded tubes or pipe supplied separately or in bundles;
forged nozzles; heads or tube sheets forged or machined from a single piece of material; subas-~
semblies of tubes or pipe attached together mechanically.

(2) WELDED PARTS NOT REQUIRING INSPECTION. Replacement parts
which will be subject to internal or external pressure and that are preas-
sembled by welding, but on which shop inspection is not required by the
ASME code, shall have the welding performed in accordance with sec-
tion IX and other applicable sections of the ASME code. The replace-
ment part assembly identification shall be supplied in the form of bills of
material and drawings. The supplier or manufacturer shall certify that
the material, design and fabrication are in accordance with the applica-
ble section of the ASME code.

Note: Examples include boiler furnace panel wall or fioor assemblies; prefabricated open-
ings in boiler furnace walls such as burner openings, air ports, inspection openings or soot
blower openings.

(3) WELDED PARTS REQUIRING INSPECTION. Replacement parts which
will be subject to internal or external pressure and that are fabricated by
welding and which require shop inspection by an authorized inspector,
shall be fabricated by a manufacturer having an ASME certificate of au-
thorization and the appropriate code symbol stamp. The item shall be
inspected, and stamped with the applicable code symbol and the word
“PART’. A completed manufacturer’s partial data report shall be sup-

plied by the manufacturer.
History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 42.14 Welding procedures. Groove welds shall completely pene-
trate the thickness of the material being welded. If possible, welding
shall be applied from both sides of the plate or a backing strip or ring
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may be used to ensure complete penetration. Manually applied welds
shall have a convex surface on both sides if applied on both sides of the
plates being joined, or on one side if welding is applied from one side only.
Valleys and undercutting at edges of welded joints are not permitted.
The reinforcement may be chipped, ground, or machined off flush with
the base metal, if so desired, after the welding has been ecompleted.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 42.15 Preheating. {1) GENERAL. Preheating may be required dur-
ing welding to assist in completion of the welded joint. Where deemed
necessary, advice shall be sought from a qualified source.

Note: See ASME code section VIII Appendix R for further explanatory information.

(2Z) PREHEAT AND INTERPASS TEMPERATURES. The welding procedure
specification and qualification for the material being welded shall specify
the preheat and interpass temperature requirements.

History: Cr. Register, February, 1988, No. 386, =fi. 3-1-88.

ILHR 42.16 Postweld heat treatment. (1) GENERAL. In repairing carbon
or low alloy steels, postweld heat treatment shall be required if it would
be required for new construction by the ASME code.

Note: Under certain conditions, postweld heat treatment as outlined in seb. {1) may be
inadvisable or impractical. In these instances, any other method of postweld heat treatment
or special welding method acceptable to the authorized inspector may be used. Examples of
special welding methods for P1 and P3 materials are described in sub. (3). Where deemed
necessary, competent technical advice should be obtained from the manufacturer of the ob-
ject or from another qualified source.

{2) ALTERNATIVE METHODS. When methods other than postweld heat
treatment are used, the authorized inspector shall be assured that the
requirements of sub. (3) are met.

(3) WELDING METHODS AS ALTERNATIVES TO POSTWELD HEAT TREAT-
MENT. Two welding methods that may be used as alternatives to
postweld heat treatment are given in pars. (a) and (b) as a general guide.
The use of these alternatives is limited to P1 and P3 steels, and to the
more routine repairs required in boiler and pressure vessel maintenance.
They may not be used in highly stressed areas, or if service conditions are
conducive to stress corrosion cracking or, in some cases, to hydrogen
embrittlement.

(a) Method 1, higher preheat temperature. 1. Material applicability. The
use of method 1 shall be limited to P1 groups 1, 2 and 3 steels and P3
groups 1 and 2, except Mn-Mo, steels.

2. Method details. The materials to be welded shall be preheated to at
least 300°F and maintained at this temperature during welding. The 300°
F temperature shall be checked to assure that 4 inches of the steel on each
side of the joint, or 4 times the plate thickness, whichever is greater, will
be maintained at the minimum preheat temperature. The maximum in-
terpass temperature shall be 450°F.

Note: In the use of this method it should be ascertained that the notch ductility in the as-
welded condition is adequate at operating and pressure test temperatures. When this alterna-
tive meeciis the above reguirements, any code credit for postweld heat treatment can be
continued.
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(b) Method 2, half bead welding technique. 1. Material applicability.
The ms.el of method 2 shall be limited to groups 1, 2 and 3 for beth P1 and
P23 steels.

2. Limitations. a. The weld metal shall be deposited by the manual
shielded metal arc process using low hydrogen electrodes. The maximum
bead width shall be 4 times the electrode core diameter.

b. The depth of the repair may not be greater than %-inch or 10% of
the base metal thickness, whichever is less, and the individual area may
not be greater than 10 square inches.

c. When this method is used, it shall require the approval of the de-
partment. The authorized inspector shall assure that the method has
been qualified in accordance with the guidelines of section IX of the
ASME code.

3. Method details. a. Step 1. The weld area shall be preheated and
maintained at a minimum temperature of 350°F during welding. The
maximum interpass temperature shall be 450°F.

b. Step 2. The initial layer of weld metal shall be deposited over the
entire area with a %-inch maximum diameter electrode. Approximately
one-half the thickness of this layer shall be removed by grinding before
depositing subsequent layers. Subseguent layers shall be deposited with
a 5/32-inch maximum diameter electrode in a manner to ensure temper-
ing of the prior beads and their heat affected zones. Partial removal of
these subsequent layers is not required. A final temper bead weld shall be
applied to a level above the surface being repaired without contacting
the base material but close enough to the edge of the underlying weld
bead to assure tempering of the base material heat affected zone.

¢. Step 3. The weld area shall be maintained at a temperature of 400-
500°F for a minimum period of 4 hours after completion of the weld re-
pair. The final temper bead reinforcement layer shall be removed sub-
stantially flush with the surface of the base material.

(4) JOINTS BETWEEN AUSTENITIC STAINLESS STEELS. Postweld heat
treatment is neither required nor prohibited for joints between austenitic
stainless steels. It may not be attempted except in accordance with the
recommendations of the manufacturer of the material or the require-
ments of the applicable section of the ASME code.

Note: See ASME code, section VIII, division 1, paragraph UHA-105.

(5) PEENING. In lieu of postweld heat treatment of carbon steels, peen-
ing or other methods acceptable to the authorized inspector may be used.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 42.17 Welded patches. (1) FLUSH PATCHES. The weld around a
flush patch shall be a full penetration weld and the accessible surfaces
shall be ground flush where required by the applicable section of the
ASME code. The welds shall be subjected to the nondestructive exami-
nation method used in the original construction or an acceptable alter-
nate. Flush welded patches shall be applied as specified in Figure 42.17-1
or by other equivalent methods.

(2) TUBE PATCHES. In some situations it is necessary to weld a flush
patch on a tube, such as when replacing tube sections and accessibility
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around the complete circumference of the tube is restricted, or when it is
necessary to repair a small bulge. This is referred to as a window patch.
Window patches shall be applied as specified in Figure 42.17-2 or by
other equivalent methods.

{3) LAPPED AND FILLET WELDED PATCHES. Lapped and fillet welded
patches may be applied provided they are not exposed to radiant heat.
Lapped and fillet welded patches may be applied on the pressure side of
the sheet. The maximum diameter of the opening repaired may not ex-
ceed & inches or 16 times the thickness of the plate. Lapped and fillet
welded patches shall have a minimum lap of ¥%-inch. If the area to be
patched includes a riveted seam, rivets shall be removed before the patch
is applied and new rivets driven before the patch is welded at the edges.
New staybolts shall be installed in the patched area, and the heads of the
staybolts shall not be covered by welding.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88; am. (3}, Register, December,
1992, No. 444, eff. 1-1-93.
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Figure 42.17-1
FLUSH PATCHES

J

O

1 J

FLUSH PATCHES IN UNSTAYED AREAS

FLUSH PATCHES IN STAYED AREAS

Before installing a flush patch, the defective metal shall be removed
until sound metal is reached. The patch shall be rolled or pressed to the
proper shape or curvature. The edges shall align without overlap.

In stayed areas, the weld seams shall come between staybelt rows or
riveted seams.

Patches shall be made from material that is at least equal in quality
and thickness to the original material.

Patches may be of any shape or size. Corners of patches shall have a
radius of such size as is necessary to avoid creating a stress point.
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INDUSTRY, LABOR AND HUMAN RELATIOILT‘% 2 42 67
4

Figure 42.17-2
TUBE WINDOW PATCHING METHOD

Bevel oylside
25%- 35+

YWeid
nside

KOX

DETAIL OF
PATCH
FAQNT AND SIDE VIEW SIDE VIEW SHOWING
OF TUBE PATCH FIT AND WELDED

It may be necessary to weld a flush patch on a tube, since in some
situations, accessibility around the complete circumference of the tube is
restricted. Window patches shall be applied as follows:

a. The patch shall be made from tube material of the same type, diam-
eter and thickness as the one being repaired.

b. Fitup of the patch is important to weld integrity. The root opening
shall be uniform around the patch.

c. The gas tungsten arc welding process shall be used for the initial pass
on the inside of the tube and for the initial pass joining the patch to the
tube.

d. The balance of the weld may be completed by any appropriate weld-
ing process.

Register, February, 1990, No. 410



63 LLHR 42 WISCONSIN ADMINISTRATIVE CODE

ILHR 42.18 Stays. Threaded stays may be replaced by welded-in stays
provided that in the judgment of the authorized inspector the plate adja-
cent to the staybolt has not been materially weakened by wasting away.
All requirements of the ASME code governing welded-In stays shall be
met, except that stress relieving other than thermal may be used as pro-
vided in s. ILHR 42.16.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 42.19 Additional acceptable repair methods. Repairs and repair
methods not covered in this chapter may be used if acceptable to the
authorized inspector. Additional methods illustrated in Figures 42.19-1
and 42.19-2 are acceptable if performed as specified in the figures.

History: Cr. Register, February, 1988, No. 386, fi. 3-1-88.

ILHR 42.20 Repairs to noncode vessels. Welded repairs or alterations to
pressure vessels not covered by section VIII of the ASME code shall be
performed in accordance with the pressure vessel manufacturer’s recom-
mendations and section IX of the ASME code. If the pressure vessel
manufacturer is no longer in business, recommendations of a pressure
vessel design engineer may be acceptable.

History: Or. Register, February, 1988, No. 386, efi. 3-1-83.
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Figure 42.19-1

ACCEPTABLE REPAIRS FOR CORRODED
OR WORN HEADS OF VERTICAL TUBE
OR SIMILAR TYPE BOILERS

1. Flush Butt Welded Head

With this repair, the old head shall be cut close to the point of tan-
gency of the knuckle of the flange, and the new head, previously
drilled for tube holes and beveled for adequate welding groove, shall
be butt welded to the flanged section of the old head. A back up ring,
inserted in sections if necessary, shall be used to ensure weld penetra-
tion for the full head thickness.

2. Lapped and Fillet Welded Head

With this repair, the new head shall be lapped under the flange
knuckle of the old head, previously slotted as shown to admit the new
head, and then fillet welded at the edge.

3. Segmental or Pie-Shaped Butt Welded Patch
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Figure 42.19-2
ACCEPTABLE FURNACE RENEWAL

FULL PENETRATION WELDS REQUIRED

OO NOT USE BACKING RING 1M AREA
SUBJECT TO RAD'ANT RHEAT

ALTEANATE END ASSEMBLIES FOR RINGED FURNAZES

roats AND/OR 31AcS \\.ﬁ

b
1

—

TYPICAL END PLAIN END FURNACE
LLDSURE FOR
RIMGED FURMALES

Longitudinal seam in furnace double butt-welded and
thermally stress-relieved

For repair, the final joint to each head may be stress-relieved by peen-
ing. The furnace may be welded into a riveted boiler by using adaptable
end closures. Ringed furnaces shall be thermally stress-relieved after lon-
gitudinal seam and rings have been apphed.
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Subchapter IT — Riveted Repairs

ILHR 42.25 Riveied patches. (1) GENERAL. When riveted patches are
used, they shall be designed and applied using methods acceptable to the
department.

Note: Information regarding the use of riveted patches is available from the department
and may be found in Wisconsin Administrative Code chapters Ind 41-42, Boiler and Pressure
Vessel Code, Register, May, 1974, No. 221.

(2) MATERIALS FOR RIVETED PATCHES. Patch material shall meet the
applicable requirements of s. ILHR 42.12.

{3) REPORT OF RIVETED REPAIR. Anyone making a riveted repair shall
furnish the department and the owner of the equipment with a report of
the repair as specified under s. ILHR 42.04.

(4) PRESSURE TEST. The authorized inspector may require a pressure
test, as specified in s. ILHR 42.05, after completion of a riveted repair.

History: Cr. Register, February, 1988, No. 386, efi. 3-1-88.

Subchapter III — Rerating and Derating

ILHR 42.30 Rerating of a boiler or pressure vessel. (1) GENERAL RE-
QUIREMENTS. Rerating of a boiler or pressure vessel by increasing the
maximum allowable working pressure or temperature shall be considered
an alteration and may be done only after the requirements of pars. (a) to
(d) have been met.

(a) Revised calculations verifying the suitability of the vessel for the
new service conditions shall be requested from the original manufacturer
and shall be made available to its authorized inspection agency. Where
these caleculations cannot be obtained from this source, they shall be pre-
pared by an organization in possession of a valid ASME certificate of
authorization, provided the alterations are within the scope of the autho-
rization, and they shall be made available to its authorized inspection
agency.

(b) All reratings shall be established in accordance with the require-
ments of the code to which the boiler or pressure vessel was built, or by
computation using the appropriate formulas in the edition of the ASME
code listed in Table 41,10, if all essential details are known to definitely
comply with this edition of the code.

{e) Current inspection records shall verify that the boiler or pressure
vessel is satisfactory for the proposed service conditions.

(d) The boiler or pressure vessel rerating shall be acceptable to the
authorized inspection agency performing the periodic inspections of the
object under chs. ILHR 41 and 42.

(2) NAMEPLATE AND REPORT REQUIREMENTS. The requirements of s.
ILHR 42.08 (2)-(4) shall be met and an alteration report shall be submit-
ted in aceordance with s. ILER 42.04.

History: Cr. Register, February, 1988, No. 386, efi. 3-1-83.

ILHR 42.31 Derating of a boiler or pressure vessel. (1) GENERAL RE-
QUIREMENTS. Derating of a boiler or pressure vessel by decreasing the
maximum allowable working pressure may be done only after the re-
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quirements of subs. (2) to (4) have been met. Derating may be initiated
by the owner or the authorized inspector.

(2) NAMEPLATE REQUIREMENTS. When a boiler or pressure vessel is
derated, an additional nameplate shall be permanently attached. The
nameplate for derating shall be as follows:

DERATED

PSIG AT °F
(MAWP) {Temp)

{Wiseonsin Registration INumber)

(Date Derated)

(8) NAMEPLATE ATTACHMENT. Attachment of the nameplate shall be
witnessed by the authorized inspector.

{4) REPORTS. The authorized inspector shall report the derating to the
department.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

Subchapter IV — Safety and Safety Relief Valve Repairs

ILHR 42.35 Safety and safety relief valve repairs. (1) DEFINITIONS. (a)
Repair of a safety valve or safety relief valve means the replacement,
remachining or cleaning of any critical part; lapping of seat and dise or
any other operation which may affect the flow passage, capacity, func-
tion or pressure retaining integrity; and disassembly, reassembly and ad-
justments which affect the safety valve or safety relief valve function.

(b) Safety valves and safety relief valves on which the seals have been
broken shall be subject to the requirements for repairs.

(c) The initial adjustments of a new safety valve or safety relief valve
on a boiler or pressure vessel are not considered a repair if made by the
manufacturer or assembler of the valve.

(2) AUTHORIZED REPAIRS. Repairs to safety valves and safety relief
valves shall be performed by an organization in possession of one or more
of the following:

(a) ASME V, HV or UV code symbol stamp;
(b) National Board VR stamp covering the work to be performed; or

(¢) An owner’s program of repair limited to adjustments of set pressure
and blowdown performed by trained and qualified people and authorized
by the department.

Neote: Repairs made in accordance with par. (¢} may void original valve manufacturer’s
warranty.

(3) AUTHORIZED ADJUSTMENTS. The department may authorize prop-
erly trained and qualified employes of boiler or pressure vessel users to
make external adjustments to set pressure and blowdown to safety
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valves and safety relief valves owned by them provided the adjusted set-
tings and capacities and the date of the adjustment are recorded on a
metal tag secured to the seal wire. All external adjustments shall be
resealed showing the identification of the organization making the
adjustments.

{4) NaMEPLATES. (a) Except as provided in sub. (3}, when a safety
valve or safety relief valve 1s repaired, a metal repair nameplate stamped
with the information required by par. (b) shall be welded or otherwise
permanently attached to the valve either above, adjacent to or below the
original stamping. On small valves, a metal tag showing the repair name-
plate information may be securely attached to the repaired valve.

(b} The information on the valve repair nameplate shall include the
name of the repair organization, the symbol stamp and symbol stamp
number, and the date of repair. The nameplate shall be as shown in Fig-
ure 42.35. If the set pressure has been changed, the new set pressure and
capacity shall be indicated and the original nameplate or stamping shall
be modified by marking out, although leaving legible, the prior set pres-
sure and capacity. The new capacity shall be based on that for which the
valve was originally certified. Only the current repair nameplate need be
attached to the valve with the original or duplicate nameplate.

(5) ILLEGIBLE OR MISSING NAMEPLATES. (a) When the information on
the original manufacturer’s nameplate or stamping is illegible, the manu-
facturer’s nameplate or stamping shall be augmented by a nameplate
stamped ‘““duplicate’” which contains all information required by the ap-
plicable section of the ASME code, except the “V” or “UV’’ symbol and
the NB mark. The repair organization nameplate, with the serialized
“VR’ stamp and other required data specified in sub. (4) (b), shall make
the repairer responsible to the owner and the department that the infor-
mation on the duplicate nameplate data is correct. If the owner specifies
a set pressure or blowdown change, these new parameters and new capac-
ity shall be stamped on the duplicate nameplate in addition to appearing
on the valve repairer’s nameplate.

(b) When the original valve manufacturer’s nameplate is missing, the
repair organization may not perform repairs to the wvalve under the
“VR’' program unless the valve can be positively identified and original
nameplate data can be obtained from the original valve manufacturer,
the repairer’s inhouse sources or the National Board capacity certifica-
tion. Valves that can be positively identified shall be equipped with a
duplicate nameplate as described in par. (a) as well as the repairer’s
“VR’’ stamped nameplate. The repairer’s responsibilities for data accu-
racy as identified in par. (a) shall apply.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-83.
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ILHR 42
Figure 42.35
VALVE REPAIR NAMEPLATE
{name of valve repair firm)
(set pressure] {capacity)
f{date of repair)
No.
(Syrabol stamp no.)

Note #1: The nameplate should be stamped with the valve repair symbol stamp.
Note #2: Capacity should be indicated only when set pressure has been changed.

Register, Fehruary, 1990, No. 410
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Subchapter V — Secondhand Vessels

ILHR 42.40 Application. Sections ILHR 42.40 to 42.46 shall apply to
secondhand boilers and secondhand pressure vessels.

History: Cr. Register, February, 1988, No. 386, efi. 3-1-88.

ILHR 42.41 Existing vessels. Secondhand boilers and secondhand pres-
sure vessels, originally installed in Wisconsin and not constructed and
stamped according to some edition of the ASME Code, may be reinstal-
led if the maximum allowable working pressure is recalculated with a
factor of safety of 6.

History: Cr. Register, February, 1988, No. 886, eff. 3-1-88.

ILHR 42.42 Vessels from out-of-state. Secondhand boilers and second-
hand pressure vessels, from out-of-state, shall be constructed and
stamped according to some edition of the ASME Code. A copy of the
manufacturer’s data report shall be furnished to the department for each
vessel indicating that it was manufactured originally to the requirements
of an earlier edition of the applicable ASME code. If a vessel has been
repaired or altered since its fabrication, a copy of the manufacturer’'s
data report, welded repair report or alteration report shall be furnished
to the department.

History: Cr. Register, February, 1988, No. 386, efi. 3-1-88.

ILHR 42.43 Lap seam hoilers. Secondhand boilers which have lap seam
construction and which are larger than 36 inches in diameter shall be
limited to a maximum allowable working pressure of not more than 15
pounds per square inch.

History: Cr. Register, February, 1988, No. 386, efi. 3-1-88,.

ILHR 42.44 Prohibited beilers. The installation of secondhand boilers
which have the longitudinal joint exposed to the intense heat of the fur-
nace is prohibited. The locomotive or inside butt strap may not be con-
sidered as strengthening or changing the original type of boiler joint.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 42.45 Inspection and testing. (1) HYDROSTATIC PRESSURE TEST.
Every secondhand vessel shall be inspected and given a hydrostatic pres-
sure test at one and one-half times the maximum allowable working pres-
sure at its new point of installation location before it is placed in opera-
tion. The test shall be witnessed by an authorized inspector.

(2) ALTERNATE TESTS. When the authorized inspector determines that
a hydrostatic test at one and one-half times the maximum allowable
working pressure is not possible or desirable, the authorized inspector
may accept alternate means to determine if the vessel is safe for its in-
tended use.

Note: Where waler is used in a hydrostatic test, the temperature of the water should not be
less than 70°F and the maximum temperature during inspection should not exceed 120°F. If a
test is conducied at 1% times the maximum allowable working pressure {MAWTF) and the
owner specifies a temperature higher than 120°F, the pressure should be reduced to the
MAWY and the temperature should be reduced to 120°F for the close examination.
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(3} EXEMPT VESSELS. Boilers and pressure vessels used for portable or
emergency use shall be exempt from secondhand vessel test
requirements.

History: Cr. Register, February, 1988, No. 386, efi. 8-1-88; er. (3), Register, February,
1990, No. 410, eif. 3-1-90.

ILHR 42.46 Enstallation. Except for vessels exempted in s. ILHR 41.18,
all secondhand vessels when reinstalled, shall comply with the ASME
codes listed in s. ILHR 41.10 in regard to fittings, appliances, valves,
connections, settings and supports. These vessels shall also comply with
ilie ingtz]zlation and certificate of operation reguirements in chs. ILHR

an .

History: Cr. Register, February, 1988, No. 388, eff. 3-1-88.

Subchapier VI — Pressure Vessels in Petroleum Refineries

ILHR 42.50 General requirements. Pressure vessels in petroleum refin-
eries shall comply with the standards specified in the American Petro-
leum Institute (API) Standard ANSI/API 510 - Pressure Vessel Inspec-
tion Code, as adopted by reference in s. ILHR 42.51.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 42.51 Adoption of API standard. (1) CONSENT TO INCORPORATE.
Pursuant to s. 227.21, Stats., the attorney general and the revisor of stat-
utes have consented to the incorporation by reference of the American
Pietrgsl)es%m Institute (API) Pressure Vessel Inspection Code, ANSI/API
510- .

(2) INTERIM AMENDMENTS. Interim amendments of the standard in ref-
erence shall have no effect in the state until the time that this section is
revised to reflect those changes.

(3) AVAILABILITY OF STANDARDS. The standard in reference may be
obtained at a reasonable cost from the American Petroleum Institute,
1220 L. Street, Northwest, Washington, D.C. 20005.

(4) FILING OF STANDARDS. The standard in reference is on file in the
offices of the department, the secretary of state and the revisor of
statutes.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.
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Appendix

APPENDIX A

The material contained in this appendix is for information purposes
only. Forms SBD-7678 and SBD-7679 are referred to in ss. ILHR 41.16
and 41.23. Forms SBD-6314 and SB-5204 zre referred to in s. ILHR
41.41, Copies of these forms are available from the Division of Safety and
Buildings, P.O. Box 7969, Madison, Wisconsin 53707.

Forms SB-190, R-1 and NR-1 are referred to in ss. ILHR 41.56 and
42.04. Copies of form SB-190 are available from the Division of Safety
and Buildings. Copies of forms R-1 and NR-1 are available from the Na-
tional Board, 1055 Crupper Avenue, Columbus, Ohio 43229,
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PRESSURE VESSEL

Deparmeont of Induairy, Lobor ond

NSIN ADMINISTRATIVE CODE

FA DILHA USE OMLY

-

FILE MUKBER

I'BATCH HUMBER
Fuman Holationo INSPECTION REPORT !
Satety ond Buddings Devision ;
T;hoei] Soe.raap | deon: W B3 iStotery Reteronco: Chap, 1071, Wi, Stata.) INS. CODE ; Sunt CooE
£ See Rovarae Side For Code Reforoncos \NEP FEE T DIST M.
[1l GATE INSPEGIED" TERTIZIGATL L7 DATE CWHEH MO RECQISTAATION MO . KIND OF INSPECTION. [] certiFicare |: SFECaAL
15 INSPECTION [T NTEANAL ] exvemmaL
T LTS MATURE DF DUSINE 52 ||:| MATLEG ND u OTHE R NG,
2 GWRERTE STAECT ADOAESS TWNER'S GITY. STRIC | ZIF COOE
| [USER'S #eAME - WHERE QBRLGT LEGATER: GPECIFE LOCATION OF OEECT DOIECT LOCATION-GOUR T
3isEns oTREET AOOREES TUSER'S CITY: TETATE | TF GOBE
|.
i
TYPE. TWEAR GUILT | MANUFALTURLE:
4
| []we ranx [ Jormer
USE; T BT GAFACITY.
5 ;

| | PRESSURE ALLOWED

|| THIS INSPECTICEY PREVASILS INSPECT-ON

HEAT EXCrHANGE

SAFETY WALWVES

EXPLAIN IF PRESSURE CHANDED

SET AT

L2AM & CEATIFICATE BE ISSUED FOR THIS QBJEST?

WOMTHCAR [ MYDAO TEST.

H NEXT SGEATIFIGATE ] vz w3 FYES
[ ]¥ES it macinizanems, nsl comwy mO (Evpinin fully bolow | INSPESTION DATE: PSI DATE
COMMERTS:!
i
L
g ITEM OFLER HO. [ REQUIREMENTS (LISt codo walabhgng)

s
0 CAMPLIANCE DATE: ; PERSDN'S NAME

L

oy e e

To WHEM REQUIAEMERYTS WERE EXPLAINEL:

PERSON'S TITLE:

| CERATIFY THIS IS A TALE REFOAT OF MY INSPECTION;

INSPECTOR SIONATURE;

LEAT. M. ERMPLOYED BY:

SEO-FATH (N, ONET)

Copy Distribution: Wate - DILHA; Grean - Inspactor; Yellow - Chwner
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BOILER-FIRED PRESSURE VESSEL
INSPECTION REPORT
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FOH DILHA USE ONLY

e
FILE NiiBER

BATGCH NUMBER |

(608} 2861580 Satety ond Sultdings Divislon, PO, Box 7969, Madisan, Wi 53707 IME CODE SUM CODE
[Statutory Rofarance: Chag, T01, VWis, Stals. Soo Bock For Code Roferances) INEP FEE DIST NEr
DATE INSPECTED: CERT. EXF, DATE: DWNER NO. | REGISTRATION MO, :
1| One N SR DT TES HIND OF INSFECTION: [} cERTIFICATE SPECIAL
18 INEPECTION INTERMAL EXTERNAL
[ [GwRER: | MATURE OF DUSINESS [CJHATTED MO, [CJoTHER WO.
A SWHERS STREET ABTAESS: DWHRERS GITY IS‘I’ATE: 2P COhE
| [USER'S NAME - WHERE OBJECT LOGATED: SPECIFIC LDGATION GF QBJEGT: CBJECT LOCATION-GOUNTY-
3 Ustis STRESY AnSRESS USEA'S GITTe ‘ STATE: | ZIF CODE
I TrRE: YEAR BRALT MARUFAG TURER;
4
ey [Jwr [Jo [loter
USE: FUEL; FIFING METHSD: HEATING SURFACE/RTL
5 | [ Jpowen [ Jrrocess [ Jsvesu krs, [ Jrwen [ JoTren
6 FRESSURE ALLOWED: SAFETY WALVES: EXFLAIN IF PRESSURE LHANGED:
|| s mspeemon PRAEV, INSPECTION, SET AT TOTAL CAPACTY

e e o
CAN A CERTIFICATE BE ISSUET FOR THIS OBIECT?

[Trvos o1 enoaincenons, e bolaws [ Mo txprain cuity botaw

WEXT CEATIFICATE
i INSPEQTION DATE:

MONTHYEAA | HYDRD TEST:

[ ves [ we:

PS5l DATE

IF YES:;

E‘ COMMENTS:

DRDER MO, |

REQUIREMENTS {List todg wiolalwrs)

et
10 COMPLIANCE DATES

EQUIFEMENTS WEAE EXPLAINED:

ATr———-
PERSON'S TITLE:

1 CEATIFY THIS 15 A TAUE REPOAT OF MY INSPECTHON:

SHaNATURE OF INSFECTOR

CEAT. MO,

EMPLOYED BY:

S80-7879 (R, 07/88)

Copy Disirlbution: Whita - DILHF: Green - Inspector; Yellow - Dwriar ]
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BOILER AND PRESSURE VESSEL
INSTALLATION REGISTRATION

[mstalling Contractors shall prepare this
form in triplicate for each hoiler or
pressure vessel installed,

Distribute as follows:

WHITE: Send to:

Dapartmaent of Industry,
Labor & Human Relations.
Safety & Buildings Division
Box 7969, Madison, W[ 53707

YELLOW: Sand to owner, FINEK: |nstaller’s capy.,

STATE OF WISCONEIN

DEPARTMENT OF INDUSTRY, LABOR & HUMAN RELATIONS

SAFETY AND BUILDINGS DIVISION

iCamplete appropriate portion]

BOILER:

D POWER

D HEATING

CIminiaTure

DPRESSUF\‘.E VESSEL

DNEW DUSED

MAME OF USER DR CWNER!:

LICATION OF INSTALLATION:

NATIONAL BOARD MO.:

STREET AQDHESS;

WIS, REGIST AATION NG

QTHEFR NO.:

[

STATE:

|Z|F CODE:

MEA. SERIAL 8O

DATE:

MARE Gk TRSTALLING CONTRACTOR?

ISJGNATUH E OF iINSTALLEA:

STATE:

ZIP CODE:

STAEET AN H=55:

lCITY:

SAD-5214 (A, 3/85)
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Appendix A

Wisconsin Department of Industry, Safety and Buildings Division
Lalbur and Hu'l?nan Relations ustry POWER PIPING INSTALEATION gaalegSafet 95&:1: g
ox
REGISTRATION tadison, Wi 5370?
(606} 266-19

Installing contractor must prepare this decument for copy distribution as follows:

vwhite - Send to Department of Industry, Labor and Hurman Relations, Safety and Buildings Division, P.O. Box

7969,Madison, Vw1 $3707, or City of Milwaukee, if applicable,
Yellow - Send to owner.
Pink - Retain for file,

System Description

User or Owner's Name

Installing Contractor's Name

Street Address

Street Address

City, State, Zip Code

City, State, Zip Code

Installation Designed By

Authonzed Inspecior

Employed By

Date Inspected Cert. No.

Safety Valve Settings- Power Source

Capacity

FSIG

Maximum Allowable Pressure

Test Pressure

Date Tested

1 certify this system was installed and tested in accordance with ILHR 41.46 of the Wisconsin Administrative Code.

Date Installation Compieted installer's Signature and Tithe

~EQR DILHA USE OREY . -

SED 5204 (R 0791)
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WISCONSIN ADMINISTRATIVE CODE

State of Wisconain WELDED TP ATA Eafety & Suilldingn Divizion
Jepartment of Tndustry, P.0. Box 7363
Labgr and Human HAelations RECQARTLD Madison, Wiscosnin 53707

Repair completed on:
O power Bailer ] Heating Boiler
[C] Pressure Vessel []Miniature Soiler

Manufacturers

Telephone: (602 266-1504

Wisconsin Reg. Ne:

Hational Beard MNo:

Serdlal No:z . .

Other No: . . . .

HORK COMPTETED B

M _THE PLANT OF«

Mame s

wmer'as Name:

Street Addresa

locatlon of Repair:

City/Towmnm/Village:

Zip Copdes

Hepair Program Mo:

Deaprintion of Repaipr - attach additional page 1Lf needed:s

{ume reverse side of this page for aketchl

Hydroatatic Tesk PSI HWLE
Repalr made in accordance with the requirements of the Wisconsin Department of fndustry,
Labteor and Human Relations, Wisconzin Administrative Code Chapters W1-42,
The welding was completed by ywho has met the test
requirements of Chapters d1_4Z2,
Welding procedure specifications:
Contractor rep. signature: Dated:
T, the undersigned, have inzpected the work desceribed in thilas report and stabs that thias
to the hest of my knowledge and belief, has been dene in accordancs with the

wark,
requirements of Wis. Adm. Code Chapters ILHR 81-82, By zsdgning thias certiflcate, nelther
the inspector nor his employer makes any warranty, expreased or implied, zoncerning the
work deseribed Zn thia report., Turthermors, neither the inspector nor hiasher employer
shall be liable in any manner For any persconal injury or property damage or a loss of any
kind arising from or copnected with thia inapectiion. The only excepbtlion La for zuch
liability that may e provided in an insurance poelicy which the inspector's lnsuracce
company may isgue for the objlecrt, and then only in aocordance with terms of that oolloy.

puthorized Inapector Slignature: Cert, No: Empiocyed By Natad:

SB-T90{R.O1/8T)
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FORM R-1, REPORT OF WELDED ([ REPAIR OGA O ALTERATION
as required by the provisions of the Nationat Bonrd Inspaction Code

1. Wark parformed by

Inamg o ropalr o Al MeGiepn S OB ank (P9, no, 160 o, BRs)
taddrasn)
2, et
LLT TR
Taddranal
3, Locatlon of nstatlatlon
tnarno)
Jordrann)
4. Unit ldantifcatien: Mame of ortginal manulaciurar,
iboller, prosoure vapaal)
5. ldantlfying nos.:
tmir'a worlal nol iOFiginGl MAwGnal Bonrs | Quriadichon nol {ethan (@Rt gl

6. De=cription of wark:

{usd Sach, seporsota shgat, or shaich 1T PoCoBaarys

Preasure test, |1 applled pal
7. Remarks: Attached ara Manutacturars’ Partlat Data Reports properly Identlfled and slgnad by Authorlzed Inapectora tor the following
Itama of thia report:

inamie of pos, N nuEkr, mirs namas, and 1o PRng 3lomel

CERTIFIGATE OF COMPLIANCE
The undersigned certlfies that the statéments mada In this report are correct ond that ot design, materlal, construction, and workmanahlp

on this conferm o the Natlonai Boned Inspestion Code.
Irepnlr o allgratlon)

Certificate ol Aythorlzation ng, ... . tousethe .. symbol axplras 13

Date 19 Skgned

|repalr ar alldrangn orgRRIzE! o) joylharized roprogeniotlang

CERTIFICATE OF INSPECTION

The underslgred, holding a vatid Commission isswad by The Matlonal Board of Eciler and Prassure Vessal Inspectors and cartiflcate of com.
pelency issued by the atate or pravince af and employod by
of hag ingpected the work describad In 1hls data report on 15 and stato that to
the best of my knowladge and ballat this waork has bean done |n aceerdance with the Matlonal Board knspectlon Cade.

By algning this certificate, nolther the undersigned nor my employer makas any warranty, expressed or imptied, concarming the wark
described In this report. Furthermors, nalthar the undarsigned nor my employer shall be llable In ary manner lor any porsonal Infury,
praparty damage or loas of any kind arislng fram or connecied with this inspectlon, excapt such llabllity os may be provided in a pallcy of bn-
surance which the undarsigned's Insurance company may tssua Lpon satd ohlact and then anly In accordance with the terms of sald polley,

Date_______ 19 Signed Commiazgiona
{&uthorizod Inppooien iMool Baerd (Incl. endarasiahts), olats, 2rov., and no.

ME.58
Thia torm may be obiained from The Nallona! Board ¢f Boiter and Pressure Vessel Inspaciars, 1055 Crupper Ave., Columbus, OH 83228 Rov. 4
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FORM NA.3 REFORT OF REPAIR O MODIFICATION S OR INSTALLATION OF REPLACEMENT(S) O
TO NUCLEAR COMPONENTS AND SYSTEMS IN NUCLEAR POWEHR PLANTS

1. Work pariormed by

(MBrTeE) |rapalr asganizaton's PO, no., Job no., ate|
{eDareps|
2. Owner
- dnmdna|
Laddreas|
3. Narme, address ang identiflcatlon oi nuclear power plan!
4, Mdantllicatlon of syatem.
5. ar 1demtlfizailon of componen! rapaired, medillad or replaced,
Iy Name ol manutacturars
a: ldentifying nos.
- M’ sanan no iMo17l. B ne.) Qurindicliahel As) f@Enar| |ypear Bually
§. Applicable asctloma . of ASME Coda, 18 adftian addenda Code Coae
7. Dealgn respons|bliitles
B. Tests conducied: hydroatatic 0 preurmatic O dealgn pressura [ progawre________ psl.
9. Descriptlon of wark
une of addath | aheolis] ar In [} Hopreperly identHhed)
10. Remarks:

CERTIFICATE OF COMPLIANCE
Ve corlily thal the siglements made in this report ara corract and that all dosign, material and workmanahip on this

conlorms to the applicatie sectlon of the ASME Code. frapoir, medIHEahon of teplemnm b
Cortlficnia of Authorlzation no.__ 1o Use the "NR" stamp axplras 19 .
Slgnad 13

Irepair ofganization [autmorized fepreBgntative) [T aotay

CERTIFICATE OF INSPECTION
I, the undarsigned, holding a valld commisalon lasued By The Natlonal Board ol Boller and Pressure Veasael Inspectors, and cerllflcola of com-

pelency iasued by tha stale ar provinee ol and employed by
ol have inspected the repalr. madilicatlen or replagemeant daseribad In thiz report
on___ .18 and state ha! 1o the best of my knowledge and belkef, thia repalr, modilication or replacemant has been made ar

constructad in assardance with Section X1 and Seatlon M of the ASME Sede and the National Board rules os daflned Ir the publicatians
NE-65 and MB-102, current edHions. By signing this certlflcate, nalther the Inspector nar his employar makes any warranty, expressad or /m-
plied, concarhlng the repalr, mad|ficatian or replacement deacribed [n this rapart. Furthermers. nelther tha Inspector nor Nis employer shail
be ilable In any manner for any parsonal Injury ar property damage or a loss of any kind arksing from or connected wilth this inspaction.

Cate_ 18 Skyned Commissions
(Authgriged |mapactar pl'l. BE. ne. ncieding ondarscmonis] 01919 9r provenca and kumbort

This form may he oblzined from The Nwtional Board of Bollar end Prossure Vassenl Insppciors, 1055 Crupper Ave,, Columbus, OH 43229

Neg
Fav, &
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APPENDIX B

(EXCERPTS FROM BOILER, PRESSURE VESSEL AND
PIPING CODES AND STANDARDS)

Excerpts from the following boiler, pressure vessel and piping codes
and standards are reproduced here strictly for reference: ASME Sections
I, IV and VIII and ANSI/JASME B31.1. This information has been in-
cluded to provide a general idea as to the requirements of these codes and
standards. Users of this information must be cautioned that these ex-
cerpts do not provide complete guidelines for ingpection, installation, op-
eration and manufacturing.

Only portions of each code and standard thought to be frequently used
by persons not having direct access to the complete documents have been
inciuded. It must be noted that these codes and standards change on a
periodic basis as indicated in s. ILHR 41.10. Those who are bound by the
rules of ch. ILHR 41 must avail themselves of the applicable code section
or standards listed in s. ILHR 41.16. Refer to ch. ILHR 42 for rules ap-
plying to repairs, alterations, and miscellaneous requirements.

EXCERPTS FROM:

ASME BOILER AND PRESSURE VESSEL CODE

SECTION I
POWER BOILERS

1980 EDITION

Register, June, 1990, No. 414
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PREAMBLE '

This Code covers rules for copstruction of power botlers, !
clectric boiiers,® miniaturs boilors® and high-temperatuce
water boflers* 10 be used in stationary service apd includss
those power boilers used in locomotive, portable, and
traction service Reference 1o a paragrapk includes zll the
subparagraphs and subdivisions under that parsgraph.

The Code does not contain rules to cover all details of
destgn and constructior. Where complete details are not
given, it i3 intended tha: the manufactursr, subject to the
approval of the Anthorzed Inspector, shall provide details
of design and conatruction which will be as safe ax otherwise
provided by the rales in the Code.

The scope of jurisdiction of Section f applies to the bouler
proper aad 5o the boiler external piping.

Superheaters, cconomizers, and other pressure parts
connected directly 1o the boiler without intervening valves
shall be considered as parts of the boiler proper, and their
conatruction sasll conform to Secton I rules.

Boiler external piping shall be comsidered as that piping
which begins where the boiler proper terminates at:

{a) the frst circumferential joint for welding end connes-
‘tions: or

{b) the face of the first flange in bolted flaaoged connec-
Hons: or

fc) the first threaded joint in that type of connection; and
which extends up to and including the walve or valves
required by this Code.

ASME Code Certification (including Data Forms and
Code Symbol Stamping), and/or inspection by the Autho-
rized Inspecior, when required by this Code, is required for
the boiler proper and the boiler external piping.

Construction mles for matarials, design, fabrication,
installation, and testing of the bolder externsl piping arc
contained in ANSI B31.1—Power Piping. Piping bayond the

'Power boller—a boiler in which sweam or other vapor is generated
at & preasure of more than 15 psi (100 kPa).

“Elecrric boiler—a power boiler or a high-temperature water boiler
in which the source of heat is electricity.

IMinigture boiler—a power boiler or a high-temperaturs water
boiler in which the bmots specified in PME-2 are not exceeded.
*High-temperature water beiler—a  water boller mtended for
operation at presmures in excess of 16D pai (1100 kPa) and/or
temperntures in excess of 250°F (1217C).

Register, February, 1990, No. 410

valve or valves required by Section [ is not within the scope
of Scction I, and it is not the intent that the Code Symbol
Stamp be applied to suck piping or any other piping.

The matarial for forced-circulation boilers, boilers with no
fixed steam and water line, and high-temperzture water
bailers shall eomform to the requirements of the Code. All
other requirenients shall aiso be met cxcept where they relate
to special fratures of construction made pecessary in boilers
of these types, and to accessories that are manifesily not
needed or used in connection with such boilers, such as
water gages, water columns, and gage cocks.

Reheaters receiving sterm which has passed through part
of a tarbine or other prime mover and separaiely fired steam
superheaters whick are not integral with the boiler are
considersd fired prewnre vesscls and their construction shall
comply with Code requirements for superheaters, including
safety devices. Piping between the rebeater connections and
the turtine or other prime mover is not within the scope of
the Code.

A pressure vessel in which steam is gemcrated by the
application of heat resulting from the combustion of fuel
(solid, liquid, or geseous) shail be classed as a fired steam
boiler.

Unfired preasure vesssls in wwhich steam is generated shall
be classed as unfired steam botlers with the following
exceptions:

fi) Vessels known as evaporaters or heat exchangers,

&) Vessels in which steam is generated by the use of heat
resulting from operation of a processing system containing a
number of pressure vessels such as used in the manufacture
of chemical and petroieumn products.

. Unfired steam boilers shall be constructed under the
provisiens of Sectior I or Section VIII.

Expansion tanks required in connection with high-temper-
ature water boilers shail be constructed to the requirements
of Section I or Section VIIIL.

A, pressure vessel in which an organic fluid is vaporized by
the application of heat resulting from the combustion of fuel
(solid, Liquid, or gassous) shall be constructad under the
provisions of Section I. ¥es-ols in which vapor is generated
incidental to the operation of a processing system, contain-
ing a aumber of pressurs vesscis such as used in chemical
and petrolenm manufacture, are not covered by the rules of
Section I
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PART PG
GENERAL REQUIREMENTS FOR ALL
METHODS OF CONSTRUCTION

GENERAL
PG-1 SCOPE

The requirements of Part PG apply to power boilers
and high pressurs, high-temperature water boilers and
to parts and appurtenances thereto and shall be used
in conjunction with the specific requirements in the
applicable parts of this Section that pertain to the
methods of construction used.

PG-2 SERVICE LIMITATIONS
2.1 The rules of this Section are applicable to the

folowing services:

{a) boilers in which steam or other vapor is
gcnc;‘ated at a pressure of more than 15 psig (103 kPa
gage);

(b) high-temperature water boilers intended for
operation at pressures sxceeding 180 psig (1100 kPa
gage) and/or temperatures exceeding 250°F (121°C).

22 For services below those specified in PG-2.1 it
is intended that rules of Section [V apply; however,
boilers for such services may be constructed and
stamped in accordance with this Section provided all
applicable requirements are met.

2.3 It is not the intent of these rules to cover coil-
type hot water boilers without any steam space where
water flashes into steam when released through a
manually operated nozzle for cleaning machinery,
equipment, buildings, etc., unless one of the following
Limitations i3 exceeded:

{a) % in. (19 mm) diameter tubing or pipe size with
no drums or headers attached:

{6) nominal water containing capacity not exceed-
ing 6 gal (23 I);

{c) water temperature not exceeding 350°F (177°C);

{d) stzam not generated within the coil.

Steam cleaners exempt by this classification shail be

provided with adequate safety relief wvalves and
controls.

BOILER EXTERNAIL PIPING
AND BOILER PROPER
CONNECTIONS

OUTLETS AND EXTERNAL
PIPING

581 General. The rules of this subparagraph
apply to the boiler external piping as defined in the
Preamble.

58.2 Boiler External Piping Conrections to Boil-
ers. All boiler external piping connected to a boiler for
any purpose shall be attached to ome of the types of
joints listed in PG-59.1.1.1, PG-59.1.1.2, and PG-
59.1.1.3.

58.3 Boiler External Piping. The following defines
the Code Jurisdictional Limits of the boiler external
piping systems, including general requirements,
valves, and inspection. The limits are also shown in
Fig. PG-58.3.1 and Fig. PG-58.3.2. The materials,
design, fabrication, installation, and testing shall be in
accordance with ANSI B31.1-1977, Power Piping,
including Addenda through the Summer 1979 Adden-
da and including the applicabie B31.1 Code Cases.

PG-58

58.3.1 The steam piping connected to the boiler
drum or to the superheater outlet header shall extend
up to and including the first stop valve in cach
connection, except as reguired by PG-58.3.2. In the
case of a single boiler and prime mover installation,
the stop valve required herein may be omitted provid-
ed the prime mover throttie valve is equipped with an
indicator to show whether the valve is open or closed
and is designed 1o withstand the required hydrostatic
pressure test of the boiler.

58.32 When two or more boilers are connected
to 2 common steam header, the connection from each
baoiler having a manhole opening shall be ftted with
two stop valves having an ample free-blow drain
between them. The boiler external piping includes all
piping from the boiler proper up to and including the
second stop valve and the free-blow drain valve,

Register, February, 1590, No. 410
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Flg. PG-58.3.1 SECTION I — POWER BOILERS
VENTS AND
INSTRUMENTATION
]
SINGLE INSTALLATION PE-71
——gfa=t | eg-20.3.1
PG-S8.3.2
MULT1PLE INSTALLATION ;_._‘
T
CoMMaN HEADER}:_ p—— LEVEL INDICATORS PG-60
SATURATED CRAIN —— STEAM .
SURFACE BLOW
CONTROL DEVICE T CONTINUGUS
PG ~80 BLOow
CHEMICAL FEED
- VENT INLET MEADER ___ LoRuUM saueLE
-\“"é
— e SDOT BLOWERS PG-88.5
e SINGLE INSTALLATION
VENT MAIN STEAM o
PG-68.4 & PG-283.1 = SOOT BLOWERS PG-6AS
AT e . s -
HOT REWE L - DRAIN RENEATER
PG-50.3.2 < MULTIPLE INSTALLATION
PG 534%1—!- DRAIN
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——— o e“‘ o Pt te), o P . e e SINGLE BOILER
PG-58,3.7 T T 4
REGULATING VALYE
<
ILER NO.1
8 e fu—— TWO OR MORE 6OILERS
o BOILER NG. 2 FED FROM A COMMON
2 i oo ST SOURCE
WATER DRUM Ia
PG-58.385 g D Lm REGULATING VALVE
- = s—c-q—m—tgz_-d:-oa-.
BLOW=0OFF =a ——
RS 22| aonen va e,
o M
ﬁ"' el S A COMMON SOURCE
- ——
-~ CRLA LR — -

G-30.3.7

ADMINISTRATIVE JURISDICTION & TECHNICAL RESPONSIBILITY

— Bgiler Propar — The ASME Boiler and Pressure Vessel Code [ASME BPVC)
has towml sdministrative jurisdiction and technical respomsibility {refer to
Section | Preambiw, fourth paragraph).

v Boiler External Piping and Joirnt — The ASME BFYC has total sdminisira-
tive jurisdictdon {mandatory certification by Code Symbol stamging, ASME
Dxta Forma, and Authorized Inspection) of Boiler Extsmal Piping and Joint.
The ASME Section Committes B31.1 has been smigned technical responaibility.
[Refer 1o Saction | Presmiss, fiith, sixth, and srvanth paragraphe snd ANSI/ASME
831.1 Scope, pamgach 100.1.2.A.) Apolicable ANSIJASME B31.1 Editions and
Addende sr referunced Jn Saction 1, PG-BE.3.

L= Non-HBoiler Excternal Piping and Joint — Not Section | jurisdiction (ses sppilcable
ANSI/ASME 831 Codel.

FIG. PG-58.3.1 CODE JURISDICTIONAL LIMITS FOR PIPING — DRUM TYPE BOILERS

Register, February, 1990, No. 410
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GENERAL REQUIREMENTS Fig. PG-58.3.2

Turbirm valve or
code stop valve

PG-568.3.1
Suparhaster
(_ 4\‘ ):. - Turbine

o Yo e = T'o aquipmant

o e e e ——— — ——y
|
Fohaatar X I
|
Canventior:  { l
and radiant ) I_.............._.1 ]
saction Start-up systeam L
may vary o suit /z ~
boilor manufscturar hY
J ! | Condener
(_ Economizer \, /
\'-!-- /
—_——TTT
. N — ™ Boiler feod pump
H-%- —L”".--_——L-l \JJ/
-~ o
Almranatss
PG-58.3.5

ADMINISTRATIVE JURISDICTION & TECHNICAL RESPONSIBILITY

Bailer Proper — The ASME Boilar and Pressure Veasel Code {ASME BPVC)

hae tortal administrative jurisdiction and technicai responsibility (refer to

Saction | Preambie, fourth paragraph).

@—mmmsen  Boiler External Piping and Joint — The ASME BPVC has total administra-
tiva jurisdiction (mandatery cenification by Code Symbol stamping, ASME
Data Forms, and Authorized inspection) of Boiler External Piping and Joint
The ASME Sscticn Committee B331.1 has bean amigned technicai rasponsibility.
{Aefer to Section [ Preamble, fifth, sixth, and sevanth paragrapghs and ANSI/ASME
B31.1 Scope, paragraph 100.1.2.A.) Applicable ANSI/ASME B831.1 Editions and
Addenda ars refersncad in Section |, PG-58.3.

O v e Non-Boiler External Piping and Joint « Not Sectian | jurisdiction {sea applicabie
ANSI/ASME B31 Codel.

FIG. PG-58.3.2 CODE JURISDICTIONAL LIMITS FOR PIPING — FORCED-FLOW STEAM GENERATOR WITH
NO FIXED STEAM AND WATER LINE

Register, February, 1990, No. 410
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PG-SB3 3-PG-5%.1.3

5833 The feedwater piping for ail boilers,
except high-temperatirs water boilers and forced-fow
steam generators complying with PG-58.3.5, shall
extend through the required stop valve and up to and
including the check valve except as required by PG-
58.3.4. Om a single boiler-turbine unit inacallation the
bhoiler feed shutoff valve may be located upstream from
the boiler feed check valve.

If a feedwater beater or heaters meeting the
requirements of Part PFH are instalied between the
required stop valve and the botler, and are fittad with
isolation and bypass valves, provizions mmst be made
to prevent the feedwater pressure from excesding the
maximnm allowable working pressure of the piping or
feedwater heater, whichever is iess Conirol and
imterlock systems are permitted in order to prevent
OVEeTpressure.

$8.3.4 When two or more boilers are fed from a
common source, the piping shall be up o and
including a globe or regulating valve located between
the check valve required in PG-58.3.3 and the source
of supply. If the regulating valve is equipped with an
isplation valve and a bypass valve, the piping shall be
up to aod including both the isolation valve down-
stream from the regulating valve and the shutoff valve
in the bypass.

58.3.5 The feedwater piping for a forced-flow
steamn generator with no fixed steam and water line
may terminate up to and inciuding the stop valve near
the boiler and omitting the check valve near the boiler,
provided that a check valve having a2 pressure rating
no less than the boiler intet design pressurs is mastailed
at the discharge of the boiler feed pump or clsewhere
m the feedline between the feed cump and the feed
stop valve. If the feedwater heater(s) is fitted with
isolation and bypass walves, the applicable require-
ments of PG-58.3.3 must be met.

58.3.6 The blowoff piping for all boilers, except

forced-fiow steam generators with no fixed steam and

uscd for waction and/or portable purposes, when the

allowable working presaure cxceeds 100 pai (690 kPa)
shail =xtend throuogh and incledmg the second valve.
The blowoff piping for all wactdon and/or portable
boilers and for forced circulation and electric boilers
having a nermal water content not exceeding 100 gal
(380 I} are r=quired to extend through cmiy one valve.

58.3.7 The miscellaneous piping shail inclnde
the piping for such items as drains, vents, surfzce-
blowoff, stcam and watex piping for water columnns,
gage glasses and pressure gages, and the recirculation

Register, February, 1950, No. 410
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return line for a high-temperatnrs water bailer. When
a drain is not intemded for blowoff purposes (when the
boiler is under presgure) a single vaive is acceptable,
otherwise two valves in series ars required except as
permitied by PG-58.3.6.

58.3.8 Weided piping in PG-58.3.1, PG-58.3.2,
PG.58.3.3, PG-58.3.4, PG-58.3.5, PG-58.3.6, and PG-
58.3.7 is also zubject o the requirements of PG-104
for proper Code certification.

PG-59 APPLICATION REQUIREMENTS

FOR THE BOILER PROPER

59.1 Common to Steam, Feedwater, Blowoif, and
Drain Systemsa
59.1.1 Outlets of a boiler to which piping is to
be attached for any purpose, and which piping comes
ments of PG-39 and shall be:

$9.1.1.1 A tapped opening.

59.1.12 Bolted Aanged joints including those
of the Van Stone type.

59.1.1.3 Welding end= of the butt or socket
welding type.

59114 Piping within the boiler proper may
be expanded into grooved hoies, seal welded if desiped.
Blowoff piping of firetube boilers shall be attached by
threading into a tapped opening with a threaded fitting
or valve at the other end if exposed to products of
combustion, or by PG-59.1.1.1 or PG-59.1.1.2 if not
s0 exposed (see PFT-49).

59.1.2 Steam Mains, Provisions shaill be made
for the expansion and contracton of steam mains
comnected to boilers, by providing substantial anchor-
age at suitable points, 3o that there shall be no undue
strain transmittad to the boiler, Steam reservoirs shail
be vsed on steam mains when heavy puisations of the
steam currents cause vibration of the boiler sheil
piates.

59.1.3 Figure PG-59.1 illustrates a typical form
of commection for use on boiler sheils for passing
through piping such as feed, surface blowoiff connec-
tons, etc., and which permits the pipes’ being thread-
ed in solid from both sides in addition to the
reinforcing of the opening of the shell. The pipes shail
be attached as provided in PG-59.1.1.

In these and other types of boilers whers bath
internal and external pipes making a continuous
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PG-59.1.3-PG-59.3.4

FIG. PG-59.1 TYPICAL BOILER BUSHINGS

passage are employed, the boiler bushing or its
equivalent shall be used.

59.2 Requiremenis for Feedwater Piping. The
fesdwater shall be introduced into a boiler in such a
manner that the water will not be discharged directly
against surfaces exposed to gases of high temperature
or to direct radiation from the fire. For pressures of
400 psi (2800 kPa) or over, the feedwater inlet through
the drum shall be fitted with shields, sleeves, or other
suitable means to reduce the effects of temperature
differentials in the shell or head. Fesdwater, other
than condensate returns as provided for in PG-59.3.6,
shall not be introduced through the blowodf.

593 Requirements for Blowoff Piping

59.3.1 A blowoff as required hercin is defined as

a pipe connection provided with valves located in the
externai piping through which the water in the boiler
may be biown out under pressure, excepting drains
such as are used on water columms, gage glasses, or
piping to feedwater regulators, etc., used for the
purpose of determining the operating condition of
such equipment. Piping connections used primarily for
continuous operation, such as deconcentrators on
continuous blowdown systems, are not classed as

blowoffs but the pipe connections and all fittings up to
and including the first shutoff vaive shall be equal at
least to the pressurs requirements for the lowest set
pressure of any safety valve on the boiler drum and
with the corresponding saturated-stearm temperature.

5932 A surface blowoff shall not exceed 214 in.
pipe size, and the internal pipe and the termuinal
connection for the external pipe, when used, shall
form a continnous passage, but with clearance be-
tween their ends and arranged so that the removal of
either will not disturb the other. A properly designed
steel bushing, similar to or the equivalent of those
shown in Fig. PG-59.1, or a flanged connection shall
be used.

5933 Fach boiler except forced-flow steam
generators with no fixed steam and waterline and
high-temperature water boilers shall have a bottom
blowoif outlet in direct connection with the lowest
water space practicable for external piping conforming
1o PG-58.3.6.

59.3.4 All water walls and water screens which

do not drain back into the boiler, and all integral
economizers, shail be equipped with outlet connec-

Register, February, 1990, No. 410



92 WISCONSIN ADMINISTRATIVE CODE

Appendix B

PG-593.4PG-60.1.1

tions for a blowoff or drain line and conform to the
requirements of PG-58.3.6 or PG-53.3.7.

593.5 Except 23 permitted for minfature boilers
inPsxtPh{B,theminimumsizeofpipeandﬁtﬁngs
shail be 1 in., and the maximum size shail be 214 in.,
cxcept that for boilers with 100 sq ft (3.3 m?®) of
hearting surface or less, the mimimam size of pipe and
fittings may be 34 in.

5936 Condensate return conmectons of the
same sizc or larger than the size herein specified may
be used, and the blowoif may be connectad to them. In
such case the blowoff shall be so located that the
connection may be completaly drained.

$9.3.7 A bottom blowoff pipe when exposed to
direct furnace heat shall be protected by firebrick or
other hent resisting material whicl: is 30 arranged that
the pipe may be inspected.

5938 Ao opening in the boiler setting for a
blowoff pipe shall be arranged to provide free expan-
nonandconl:racucn.

54 Draing

3,41 Ampledminssha]lbcpruvidedwhm
required to permit compiete drainage of al! piping,
superheaters, waterwalls, water screens, integral econ-
omizers, high-temperature water boilers, and all other
boiler counponents in which water may collect. Piping
shafl conmform to the requirements of PG-58.3.6 or
PG-58.3.7.

£9.4.1.1 Ezach superheater shall be equipped
with at least one drain 30 located as to most effectively

provide for the proper operation of the apparatus.

$9.4.1.2 Each high-temperatare weter boiler
sh.allimvea.lm.m:mmnmpupcmbottomd.mn
connection in direct conncction with the lowest water
space practical for external piping conforming to PG-
58.3.7.

595 Requirements for Valves and Fittings. The
folowing requirements appiy to the use of valves and
fittings in the boiler proper.

59.5.1 Stesm Stap Vaives

59511 K a shutoff valve is used between the
boiler and its superheater, the safety valve capacity on
the boiler shail comply with the requirements of PG-
67.2 and PG-70, except as provided for in PG-
59.5.1.2, no credit being taken for the safaty valve on
the superheater, and the superheater mnst be equipped
with safety vaive capacity as required by PG-63. A
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stop vaive is not required at the inlet or the cutlet of a
rebeater or separately fired superheater.

59.5.1.2 When stop valves are installed in the
water-steam flow path betwesn any two sections of a
forced-fow stcam generator with no fixed steam and
waterline, the safety valves skall satisfy the require-
ments of PG-67.4.4.

DESIGN AND APPLICATION

PG=60 REQUIREMENTS FOR
MISCELLANEOUS PIPE,
VALVES, AND FITTINGS

Piping referred to in this paragraph shall be
designed in accordance with the applicable require-
ments of ANSI B31.1.

60.1 Wxter Level Indicators

60.1.1 Each boiler, except forced-low steam
generators with no fixed steam and waterline, and
high-temperature water boilers of the forced circuia-
tion type that have no steam and waterline, shall have
at least ome water gage glass. Boilers operated at
pressures over 400 pai (2800 kPa} ahall be provided
with two water gage gissses which may be connected
to a single water colemn or comnected directly to the
drum.

Two independent remote level indicators may be
used instead of one of the two required gage giasses for
boiler drnm water level indication in the case of power
boilers witk ail drum safety valves set at or above 900
psi (6200 kPa). When both remote level indicators are
in reliable operation, the gage glass may be shet off but
shall be maintained in serviceable condition.

When the direct reading of gage glass water level is
not readily viaible to the operator in his working area,
two dependable indirect indications shall be provided,
remote level indicators.

The lowest visible part of the water gage ginss shall
be at least 2 in. (51 mxm) above the lowest permissible
water level, at which level thers will be no danger of
overheating any part of the boiler when in operation at
that level. When remote level indication is provided
for the operator in licw of the gage glass the same
minimum leve] reference shall be cleaciy marked.

Connections from the boiler to the remote level
indicator shall be at least ¥ im. pipe size to and
including the isglation valve and from there to the
remote level indicator at least ¥ in. (I3 mm) O.ID.
tubing. These connections shall be completely inde-
pendent of other connections for any function other
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than water level indication. For pressures of 400 psi
(2800 kPa) or over, lower connections to drums shall
be provided with shields, sleeves, or other suitable
means o reduce temperature differentials in the shells
or heads.

60.1.2 Forced-flow steam generators with no
fixed steam and water lire and the high-temperature
water boiler of the forced circulation type require no
water gage plass or gage cocks.

60.1.4 Boilers of the horizontal firetube type
shall be so set that when the water is at the lowest
reading in the water gage glass, there shall be at least 3
in. (76 mm) of water over the highest point of the
tubes, flues, or crown sheets.

60.1.5 Boilers of locomotives shall have at least
one water glass provided with top and bottomr shutoff
cocks and lamp, and two gage cocks for boilers 36 in.
(910 mm) in diameter and under, and thre= gage cocks
for boilers over 36 in. (910 mm) in diameter.

The lowest gage cock and the lowest reading of
water glass sirall not be less thap 2 in. (51 mm) above
the highest point of crown sheet on boilers 36 in. (910
mm) in diameter and under, nor less than 3 in. (76
mm) for boilers over 36 in. (910 mm) in diameter.
These are minimum dimensions, and on large locomo-
tives and those operating on steep grades, the height
should be increased, if necessary, to compensate for
change of water level on descending grades.

The bottom mounting for water glass and for water
column if used must extend not less than 1% in. (38
tam) inside the boiler and beyond any obstacle
immediately above it, and the pussage therein must be
straight and horizontal.

Tubuwlar water glasses must be equipped with a
protecting shield.

60.1.6 All connections on the gage glass shall be
not less than ) in. pipe size. Each water-gage giass
shall be fitted with a drain cock or valve having an
unrestricted drain opening of not legs than Y in. (6
mm) diameter t¢ facilitate cleaning. When the boiler
operating pressure ¢xceeds 100 psi (630 kPa) the glass
shall be furnished with a connection to install a valved
drain to the ash pit or other safe discharge point.

Each water gage glass shall be equipped with a top
and a bottom shutoff valve of such through-flow
construction as to prevent stoppage by deposits aof
sediments. If the lowest valve is more than 7 ft (2.1 m)
above the floor or platform from wiich it is operated,
the operating mechanism shall indicate by its position
whether the valve is open or closed. The pressure-
temperature rating shall be at least equal to that of the
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lowest set pressure of any safety valve on the boiler
drum and the corresponding saturated-steam tempera-
ture.

Straight-run globe valves shall not be used on such
connections.

Automatic shutoff valves, if permitted to be used,
shall conform to the requirements given.in A-18,

60.2 Water Columns
60.2.1 The water column shall be so mountad
that it will maintain its correct position relative to the
normal waterline under operating conditions.

60.2.2 The minimum size of pipes connecting
the water cohunn to a boiler shall be ! in. For
pressures of 400 psi (2B00 kPa) or over, lower water
colurrn connections to drums shall be provided with
shields, sleeves, or other suitable means to reduce the
effect of temperature differentials in the shells or
heads. Water glass fittings or gage cocks may be
cocnnected directly to the boiler.

60.2.3 The steam and water conmections to a
water column or a water gage glass shall be such that
they are readily accessible for internal inspection and
cleaning. Some acceptabie methods of meeting this
Tequirement are by providing a cross or fitting with a
back outlet at each right-angle turn to permit inspec-
tion and cleaning in both directions, or by using pipe
bends or firtings of a type which does not leave an
Iiternal shoulder or pocket in the pipe connection and
with a radius of curvature which will permit the
passage of a rotary cleaner. Screwed plug closures
using threaded connections as allowed by P(-39.5.3
are acceptable means of access for this inspection and
cleaning. For boilers with all drum safety valves set at
or above 400 psig (2800 kPa), socket-welded plugs
may be used for this purpose in lieu of screwed plugs.
The water colwmn shall be fitted with a connection for
a drain cock or drain valve to instafl a pipe of at least
% in. pipe size to the ash pit or other safe point of
discharge. If the water connection to the water column
has a rising bend or pocket which cannot be drained
by means of the water-column drain, an additional
drain shall be placed on this connection in order that
it may be blown off to clear any sediment from the
pipe.

§0.2.4 The design and material of a water
column shall comply with the requirements of PG-42.
Water column made of cast iron in accordance with
SA-278 may be used for maximum boiler pressures
not exceeding 250 psi (1700 kPa). Water columns
made of doctile iron in accordance with SA-395 may
be used for maximum boijler pressures not exceeding
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FIG. PG50 TYPICAL ARRANGEMENT OF STEAM
AND WATER CONNECTIONS FOR A WATER
COLUMN

350 psi {2400 kPa). For higher pressures, stesl
construction shall be nsed.

6025 Shutoff valves shall not be used in the
pipe connections between a boiler and a water column
or berween a boiler and the asbmoff valves required for
the gage glass (PG-60.1.6), mnless they are sther
outside-screw-and-yoke or level-difting type gate valves
or stopcocks with lever permanently fastened thereto
and marked in lige with their passage, or of such other
through-fiow copstruction as to prevent stoppage by
depasits of sediment, and to indicate by the positicn of
the operating mechanisim whether they are in open or
closed posittorn; and such valves or cocks sbnll be
locioed or sealed open. Where stop cocks are used they
shall be of a type with the plug beld in place by a
guard or giand.

60.2.6 No outlet connections, except for damper
regalator, feedwater regulator, drains, stean gages, or
apparatios of such form as does not permit the sscape
of an appreciable amount of steam or water therefrom
shall be placed on the pipes connecting a water
colummn or gage glass to a boiler.

603 Gage Glogs Connections

60.3.1 Gage glasses and gage cocks that are
required by PG-60.1 and PG-60.4 and are oot
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connected directly to a shell or dmm of the boiier,
shall be connected by one of the following methods:

603.3.1.1 The water gage giass or glasses apd
gage cocks shall be connected to an intervening water
column.

603,12 When only water gage giasscs ane
used, they may De mounted away from the shell or
drum and the water column omitied, provided the
foliowing requircments are met:

623.1.2.1 The top amd bottom gage glsas
fittings are aligned, supported, and secured so as to
maintain the alignment of the gage glasa; and

$0.3.1.2.2 The steam and water commections
are not less than | in. pipe size and each water giass ia
provided with a valved drain; and

&0.3.12.3 The sicam and Wwater copnnections
comply with ibhe requirsments of the foliowing PG-
60.3.2 and PG-50.3.3.

6532 The lower adge of the steun connection
t0 a water column or gage glass in the beiler shall not
be below the highest visible water level in the water
gage giass. There shali be no sag or offset in the piping
which will permit the accumulation of water.

60.3.3 The upper zdge of the waler connection
o a water column or gage glass and the boiler shall
not be above the lowest visible water level in the gage
giass. No part of this pipe connection shall be above
the point of connection at the water column.

60.3.4 An acceptable arrengement is shown in
Fig. PG-60.

60,4 Gage Cocka. Each boiler (except those not
requiring water level indicators per PG-60.1.2) shall
have thres or more gage cocks located within the
visible length of the water glass, except when the
bailer haz two water gisssss located on the same
borizontal lines.

Boilers nct over 36 in. (910 mm) in dismeter in
which the hesting surface doess pot sxceed 100 sq ft
(9.3 m®) peed have but two gage cocks,

The gaze cock connections shall be not less than 14
in. pipe size.

60.5 Water Fromta. Each boiler fitted with a water
jackered boiler-furnace mouth protector, or similar
appliance having valves on the pipes connecting them
to the boiler shail have these valves locked or sealed
open. Such valves, when used, shall be of the straight-

way type.
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60.6 Pressure Gages

60.6.1 Each boiler shail have a pressure gage so
located that it is easily readsble. The pressure gage
shail be installed so that it shall at all times indicate
the pressure in the boiler. Each steam boiler shall have
the pressure gage connected to the steam space or to
the water columm or its steam connection. A valve or
cock shall be placed in the gage connection adjacent to
the gage. An additional valve or cock may be located
near the boiler providing it is locked or sealed in the
open position. No other shutoff valves shall be located
between the gage and the boiler. The pipe connection
shall be of ample size and arranged so that it may be
cleared by blowing out. For a steam boiler the gage or
connection shall contain a syphon or equivalent device
which will develop and maintain a water seal that will
prevent steam from entering the gage tube. Pressure
gage conpections shall be suitable for the maximum
allowable working pressure and temperature, but if the
temperature excesds 406°F (208°C), brass or copper
pipe or tubing-shall not be used. The conmections to
the boiler, except the syphon, iff used, shall not be less
than I in. stamdard pipe size but where steel or
wrought iron pipe or tubing is used, they shall not be
less than % in. (13 mom) inside diameter. The
minimum size of a syphon, if used, shall be ; in. (6
mm) inside diameter. The diai of the pressure gage
shall be graduoated to approximately double the
pressure at which the safety valve is set, but in no case
to less than [ times this pressuze.

&0,6.2 Each forced-flow steam generator with
no fixed steam and water line shail be equipped with
pressure gages or other pressure measuring devices
located as follows:

60.6.2.1 At the boiler or superheater outlet
(following the last section which involves absorption
of heat); and

60.62.2 At the boiler or economizer inlet
(preceding any section wiiich invelves absorption of
heat); and

60.6.2.3 Upstream of any shutoff valve which
may be nsed between any two sections of the heat
absorbing surface.

60.6.3 Each boiler shall be provided with a
valve comnection at least Y in. pipe size for the
exclusive purpose of attaching-a test gage when the
boiler is in service, so that the accuracy of the boiler
pressure gage can be ascertainsd.

60.6.4 Each high-temperature water boiler shall
have a temperature gage so located and connected that
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it shall be easily readable. The temperature gage shall
be instailed so that it at all times indicates the
temperature in degrees Fahrenheit of the water in the
boiler, at or near the cutlet connection.

PG-61 FEEDWATER SUPPLY

61.1 Except as provided for in PG-61.2 and PG-
61.4, boilers having more than 500 sq ft (47 m?} of
water-heating surface shail have at least two means of
feeding water. Except as provided for in PG-61.3, PG-
61.4, and P(3-61.5, each source of feeding shall be
capable of supplying water to the boiler at a pressure
of 39 higher than the highest setting of any safety
valve on the boiler. For boilers that are fired with solid
fuel not in suspension, and for boilers whose setting or
heat source can continue to supply sufficient heat o
cause damage to the boiler if the feed supply is
interrupted, one such means of feeding shail be sitcam
operated.

61.2 Except as provided for in PG-61.1, a boiler
fired by gasecus, liquid, or solid fuel in suspension
may be equipped with a single means of feeding water
provided means are furnished for the shutting off of its
heat input prior to the water level reaching the lowest
permissibie level established by PG-60.

61.3 For boilers having a water-heating surface of
not moere than 100 sq ft (9.3 m?) the feed connection to
the boiler shall not be smaller than 14 in. pipe size. For
boilers having a water-heating surface more than 100
sq ft (5.3 m?) the feed connection to the boiler shall
not be less than 3 in. pipe size.

61.4 High-temperature water boilers shali be pro-
vided with means of adding water to the boiler or
system while under pressure.

61.5 A forced-flow steam generator with no fixed
steam and water line shail be provided with a source of
feeding capable of supplying water to the- boiler at a
pressure not less than the expected maximum sus-
tained pressure at the boiler inlet, as determined by the
boiler Manufacturer, corresponding to operation at
maximum designed steaming capacity with maximum
allowable working pressure at the superheatsr cutlet.
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SAFETY VALVES AND SAFETY
RELIEF VALVES7

BOTLER SAFETY VALVE
REQUIREMENTS

67.1 Each boiler shall have at least one safety
valve or safety relief valve and if it has more than 500
sq ft (47 m®) of water-henting surface, or if an electric
beiler has a power input mor= than 500 k¥W, it shall
have two or more safety valves or safety relief valves.
The method of computing the stcam-generating capac-
ity of the boiler shall be as given in A-12. Organic fluid
VApOriTar generators require special comsideration as
given in Part PYG.

672 The saiety valve or safery refief valve capacity
for cach beiler (except as noted in PG-67.4) shall be
such that the safety valve, or valves will discharge ail
the steam that can be generated by the boiler without
allowing the pressure to rise more than 692 above the
highest pressure at which any valve is set and in no
case to more then §%% above the marximum allowable
working pressure. The safety wvailve or safety relief
valve capacity ahall be m compliance with PG-70 but
shall not be less than the maximum designed stemming
capacity as determined by the Mannfacturer. The
required steam relieving capacity, in Ib/hr (kg/hr), of
the safety relief valves on a high-temperature water
boiler shall be determined by dividing the maximmam
curput in Btu/hr (kI/hr) at the boiler nozzie obtained
by the firing of any fuel for which the unit iz designed
By 1000.

Any economizer which may be shut off from the
boiler, thereby permitting the sconomizer to become a
fired pressure vesssl, shall have one or more safery
relief valves with a total discharge capacity, calculated
from the maximum cXpected heat absorption in
Btu/hr (k1/hr), as determined by the Manufacturer,
divided by 1000. This absorption shsll be stated in the
stamping (PG-106.4).

The required reiteving capacity in pounds per hour
of the safety or safety relief valves on a wasie heat
auxiliary firing is o be wsed in combinatico with waste
heat recovery, the maximum cutput shall inciude the
effect of such firing in the total required capacity.

PG-6T

1TSafety Valwe: An automaric preasure redi device actuxted by
ﬂ:emp:mmemdmmmdwwm
gpening pop action. It it used for gas or vapor scrvice.

Reiief Valve: An automaric pressure rolicving device actmated by
the staric prewsure upstream of the vaive which opena further with
the increase in pressure over the opehing prowure. Je is used
primarily for liquid service.

Safcty Rcolicf YValve: An automatic pressoyo-actuated relioving
device suitable for uso eithey as m safety valve or reiief valve,
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When auxiliary firing is to be wsed in place of waste
heat recovery, the required relieving capacity sball be
based on aunxiliary firing or waste heat recovery,
whichever is higher.

673 Ome or mors safery volves om the boiler
proper shail be set at or below the maximnm allowabile
working pressure (excepr as noted in PG-67.4).
additional valves are used the highest pressure setting
ghall not exceed the maximom ailowable working
pressure by more than 3%%. The complete range of
pressure settings of ail the satursted-steam safety
valves on a boiler shall not exceed 109 of the highest
pressure to which any valve is set. Preasure setting of
safety relief valves on high-temperature water boilers8
may exceed this 10% range.

674 TFor a forced-flow stzam generator with no
fixed steam and waterline, equipped with autornatic
controls and protective interlocks responsive to steam
pressure, safety valves may be provided in accordance
with the above paragraphs or the following protection,
a.gmnstovcrpmrc:ha]lbepmvided.

67.4.1 One or more power-actuated pressure
relieving valves'® shall be provided in direct communi-
cation with ths boiler when the boiler is under
preasure and shall receive a control impuise to open
when the maximum allowable working pressure at the
superheater outlet, as shown in the master seamping
(PG-106.3), is exceedad. The total combined relieving
capacity of the power-actuated relieving vailves shall
be not less than 10%9% of the marimum design steaming
capacity of the boiler under any operating condition as
determined by the Mannfacturer. The valve or valves
shall be located in the pressure part system where they
will relieve the overpressure.

An isolating stop valve of the outside-screw-and-
yoke type may be installed between the power-actu-
ated pressure relieving valve and the boiler to permit
repairs provided an alternate power-aciuated pressure

UGty relic! valval in hot water service xra more sasccptibic o

of the boiler end the safety refief valve sciting for
mmummwmmm
OpETRiing presdure 30 A8 Lo mininmite the times tha safery reficf
valve muzr Lft,
BThe power-actusted prowsre releving valve is one whoese
mv:mmmmapmorcheu:ﬁ:ﬂycmuoﬂndby;maf
powexr (clectricity, air, stcam, or bydraalic). The valve may
discharge 10 anmosphere or 1 a contminer at lower pressure. The
discharge capacity may be affected by the downstream condirions,
and such effects shail be taksn inte account. If the power-scruated
presspre relieving valves are also positioned in response to other
mulumh.:heml:mpuhcwmwmwwshﬂl
be respouzive ondy to pressure and shall owerride any other contrel
function.,
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relieving valve of the same capacity is so installed as to
be in direct communication with the boiler in accor-
dance with the reguirements of this paragraph.

Power-actuated pressure relieving valves discharg-
ing to intermediate pressure and incorporated into
bypass and/cr startup circuits by the boiler Manufac-
turer need not be capacity certified. Instead, they shall
be marked by the valve manufacturer with a capacity
rating at a set of specified inlet pressure and tempera-
ture conditions. Power-actuated pressure relieving
valves discharging directly to atmosphere shall be
capacity certified. This capacity certification shall be
conducted in accordance with the provisions of PG-
69.3. The valves shall be marked in accordance with
the provisions of PG-69.4 and PG-69.5.

67.4.2 Spring-loaded safety valves shall be pro-
vided, having a total combined relieving capacity,
including that of the power-actuated pressure relieving
capacity installed under PG-67.4.1, of not less than
1009% of the maximum designed steaming capacity of
the boiler, as determined by the Manufacturer, except
the alternate provisions of P(G-67.4.3 are satisfied. In
this total, no credit in excess of 309% of the total
required relieving capacity shall be allowed for the
power-actuated pressure relieving valves actually in-
stalled. Any or all of the spring-loaded safety valves
may be set above the maximum allowable working
pressure of the parts to which they are connected, but
the set pressures shall be such that when all of these
valves (together with the power-actuated pressure
relieving valves) are in operation the pressure will not
rise more than 209 above the maximum allowable
working pressure of any part of the boiler, except for
the steam piping betwesn the boiler and the prime
MOVer.

67.4.3 The total installed capacity of spring-
loaded safaty vaives may be less than the requirements
of PG-67.4.2 provided all of the following conditions
are met.

67431 The boiler shall be of no less steam-
ing capacity than [,000,000 lb/hr (450 Q00 kg/hr) and
installed in a unit system for power generation (i.c., a
single boiler supplying a single turbine-generator unit).

67.4.32 The boiler shall be provided with
automatic devices, responsive 10 variations in steam
pressure, which include no less than all the following:

67.4.3.2.1 A control capable of maintaining
steam pressure at the desired operating level and of
medulating firing rates and feedwater flow in propor-
tion to a variable steam output; and

67.4.3.2.2 A control which overrides PG-
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67.4.3.2.1 by reducing the fiael rate and feedwater flow
when the steam pressure exceeds the maximmum
ailowable working pressure as shown in the master
stamping (PG-106.3) by 109; and

67.4.3.2.3 A direct-acting overpressure-trip-
actuating mechanism, using an independent pressure
semsing device, that will stop the flow of fusl and
feedwater to the boiler, at a pressure higher than the
set pressure of PG-67.4.3.2.2, but less than 209 above
the maximum allowable working pressure as shown in
the master stamping (PG-106.3).

67.43.3 There shall be not jess than two
spring-toaded safety valves and the total rated relicv-
ing capacity of the spring-loaded safety valves shall be
not less than 109 of the maxirmum designed steaming
capacity of the boiler as determined by the Manufac-
turer. These spring-ioaded safety valves may be set
above the maximuwm allowable working pressure of the
parts to which they are connected but shall be set such
that the valves will lift at a pressurc no higher than
20% above the maximum, allowable working pressure
as shown in the raster stamping (PG-106.3).

67.4.3.4 A1 least two of these spring-loaded
safety valves shall be equipped with a device that
directly tramsmits the valve stem lift action to controls
that will stop the flow of fusl and feedwater to the
boiler. The control circuitry to accomplish this shall
be arranged in a “fail-safe’’ manner {see Note).
MNOTE: “Fail-safe"™ shell mean a cirenitcy aoanged as cither of the
following:

t}) Energize to trip: There shalfl be at least two separate and
independent trip circuits served by two power sources, to initiate
and perform the trhip action. Omne power source shall be 2
continuously chnarged de battery. The second source shall be an ac-
to-dc converter conmectad to the do sysvemn to charge the battery
and capable of performing the tip action. The tnp circuits shall be
continuously monitored for availability.

It is not mandatory to duplicate the mechanism that actually
staps the flow of fuel and fecdwater.

(2) De-energize io trip: If the circuits ars arranged in such a
way that a continuous supply of power is required to keep the
circuits closed and operating and such that any interruption of
power supply will actgate the mip mechanism, then a single trip
cirguit and single power suppiy will bc emough to meet the
requirements of this subparagraph.

67.4.3.5 The power supply for all controis and
devices required by PG-67.4.3 shall include at least
one source contained within the same plant as the
boiler and which is arranged to actuate the controls
and devices contineously in the event of failure or
interruption of any other power sources.

67.44 When stop valves are imstalled in the
water-steam flow path berween any two sections of a
forced-flow steam generator with no fixed stzam amn
water line: '

67.4.4.1 The power-actuated pressure reliev-
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ing vaive(s) required by PG-67.4.1 shall also recoive a
control mpulse t0 opent when the maximum allowable
working pressure of the compoenent, having the lowest

pressure level upsiream to the stop valve, i3 excesded;
and

67.4.4.2 The spring-loaded safery valves ghall
be located to provide the pressure protection requirs-
menty in PG-67.4.2 axr PG-67.4.3.

67.4.3 A reliable pressurz-recording device shall’
always be in service and records kept to provide
evidence of conformity to the above requiremenis.

7.5 Al safety valves or safety rchicf valves shall
be so coustructed thac the failure of any part cannot
obstruct the free and full discharge of steam and water
from the valve. Safety valves shall be of the direct
sprmg—loadedpoptypc.w:ﬂ:mmchnndnmymglc
betwecn45&nd90d&g.(‘n’/4mdr/2md),mdumw:,
to the center line of the spindle. The coefficient of
discharge of safery valves shail be determined by
actual stemp flow measurements at a pressure not
more than 3% sbove the pressure at which the valve is
set to blow and when adjusted for blowdown in
accordance with PG-72. The valves shall be credited
with capacities as determined by the provitions of PG-
69.2.

Safety valves or safety relief valves may be used
which give any opening up to the fall discharge
capacity of the area of the opening of the inlet of the
valve (see PG-69.5), provided the movement of the
stearn safety vaive iz snch as not to xduce lifting of
water in the boiler.

Deadweight or weighted lever safety valves or safety
relief valves shail not be used.

For high-temperature water boilers safery relief
valves shall be used. Such valves ahall have a closed
bonnet For purposes of selection the capacity rating
of such safery relief valves shail be expressed in terms
of actual steam fiow determined om the aame basxia as
fursafayvnlvcs.lnadd:ﬂmthcssfayrdﬁvalm

to the pressare at which the valve is set to blow.

67.6 A safety valve or safety relief valve over 3 in.
(76 mm) in size, ased for pressures greater than 15
psig {100 kPa gage), shall have a fanged inlet
comection or a weld-end iniet connection. The
dimensions of flanges subjected to boiler pressure shail
conform. to the applicable American MNational Stan-
dards as given in PG-42. The facing sball be similar to
those illusoated in the Standard.

67.7 Safety valves or safety relief valves may have
bronze parts complying with either $B-61 or SB-62.
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provided the maximom allowable stresses and emper-
atures do oot exce=d the values given in Table PG-23.2
and shall be marked to indicate the clags of material
used. Such valves shall not be used on superheaters
delivering steam at a temperature over 450°F (232°C)
and 306'F (152°C) respectively, and shall not be used
for high-tempeszhire water boilers.

PG-68 SUPERHEATER SAFETY YALVE
REQUIREMENTS

68.1 Every attached superheater shall have one or
more safety valves near the outlet. If the superhenter
ocutler header has a full, free, steam pasaage from end
to end and is 3o constructed that steam is supplied to it
ar practicaily equal intervals throaghout its lemgth so
that there is a uniform fow of steam through the
superheater tabes and the hesader, the safety valve, or
vaives, may be located anywhere in the Iength of the
hesader.

68,2 The discharge capacity of the safety valve, or
valves, on an attached superieater may be inclueded in
determining the number and size of the safety valves
for the boiler, provided there are no intervening valves
between the superhester safety valve and the boiler,
and provided the discharge capacity of the safety
valve, ar valves, on the boiler, as distinct from the
superhester is at least 75% of the aggregate valve
capacity required.

68.3 Every independently fired superheater which
may be abut off from the boiler and permit the
superheater to become a fired pressure vessel shall
have one or more safety valves having a discharge
capacity equal 10 § |b of steam per square foot (29 kg
of steam per m*®) of superheater surface measured on
the side exposed w0 the hot gases. The number of
safety valves imstailed shail be such thar the total
capacity is at lesst equal 10 thar required.

68.4 Every rchenter shall have one or more safety
valves, such that the total relicving capsacity is at least
cgual to the maximum steam flow for whick the
reheater iz designed. At least one valve shall be located
on the reheater outlet. The relieving capacity of the
valve on the reheater outlet shall be not Iesa than 15%
of the required total. The capacity of reheater safety
valves shall not be included in the required relieving
capacity for the boiler and superheater.

68,5 A soot blower comnection may be attached to
the same outiet from the superheater or reheater that
i3 used for the safety valve connection.
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68.6  Every safety valve used on a superheater or
reheater discharging superbeated stesm at a tempera.
ture over 450°F (232°C) shall have a casing, including
the base, body, and bonnet and spindle, of steel, steet
alloy, or equivaient heat-resisting material.

The valve shall have a flanged inlet connection, or a
weld-end inlet commection. It shall have the seat and
disk of suitable heat crosive and corrosive-resisting
material, and the spring fully exposed outside of the
valve casing so that it shail be protected from contect
with the eseaping steam.

PG-70 CAPACTTY

TABLE FPG-70
MINIMUM POUNDS OF STEAM PER HOUR
PER SQUARE FOOT OF SURFACE

Firetube Watertubhe
Buailers Boilers
Bgiler heating surface
Hand fired 5 &
Stoker fired 7 8
Qil, gas, or pulverized fuel fired -1 10
Waterwail heating surface
Hand fired =] 8
Stoker fired io 12
Qil, gas, or pulverized fuel fired 14 14

70.1 The minimum safery wvalve or safety relief
valve relieving capacity for other than electric boilers,
waste heat boilers, crganic fluid vaporizer generators,
and forced-flow steam generators with no fixed steam
and water line, when provided in accordance with PG-
67.4.3, shall be determined on the basis of the pounds
of steam generated per hour per square foot of boiler
heating surface and waterwall heating surface, as
given in the Tabie PG-70.

NOTE:

When a hoiler is fired only by a gas having a heat value not in excess
of 200 Btu/fcu ft, the minimum safety valve or safety relief valve
relieving capacity may b based on the values given for hand-fired
boflers above.

The minimum safety valve or safety relisf valve
relieving capacity for electric boilers shall be 31 Ib
(1.6 kg) /hr/kK'W input.

In many cases a greater relieving capacity of safety
valves or safety relief valves will have to be provided
than the minimum specified by this rule, a2nd in every
case the requirements of PG-67.2 shall be met.

70.2 The heating surface shall be computed as
follows.

70.2.1 Heating surface, as part of a circulating
system in contact on one side with water or wet steam
being beated and oo the other side with gas or
refractory bemg cooled, shall be measured on the side
receiving heat.

70.2.2 Boiler heating surface and other equiva-
lent surface outside the furpace shall be measured
circumferendally plus any extended surface.

73.2.3 Waterwall heating surface and other
equivalent surface within the furnace shall be mea-
sured as the projected tube area (diameter X length)
plus any extended surface on the furmace side. In
computing the heating surface for this purpose, conly
the tubes, fireboxes, shells, tubesheets, and the project-
ed area of headers need be considered, except that for
vertical firetube steam boilers, oniy that portion of the
tnbe surface up to the middle gage cock is to be
cemputed. The minimum number and size of safery
valves or safety relief valves required shall be deter-
mined on the basis of the aggregate relieving capacity
and the relieving capacity marked on the valves by the
manufacturer. Where the operating conditions are
changed, or additional heating surface such as water
screens or waterwalls is connected to the boiler

Register, February, 1990, No. 410
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crcnlation, the safety vaive or safety relief valve
capacity shall be incremsed, if necessary, to meet the
new conditions and be in accordance with PG-67.2.
The additicnal vaives required on account of changed
conditions may be installed oo the steam or water line
between the boiler and the main stop valve e=xcept
when the bofier is equipped with a superiicater or
- other piece of apparaius, in which case they may be
installed on the stemmn pipes betweem the boiler drum
and the inlet to the superheater or other apparztns,
provided that the st=am main between the boiler and
points whers a safety valve or valves may be attached
has a cross-scetional arca at least thres times the
combined arens of the inlet connections to the safety
valves applied to it

703 If the safety valve or safety relief valve
capacity canmot be computed or if it is desirable to
prove the computations, it may be checked in aoy one
of the three following ways, and if found insufficient,

7¢.3.1 By making an accomulation test, that is,
by shutting off all other steam discharge outiets from
the boiler and forcmg the fires to the maxmum. The
safety valve equipinent shall be sufficient o prevent an
exceas pressurs beyond that specified in PG-67.2. This
method should not be msed on a boiler with a
superheater or reheater or om a high-temperarnre
water boiler.

70.3.2 By measuring the maximuom amount of
foel that can be burned and computing the corre-
sponding evaporative capacity upon the bazis of the
heating value of the fucl (see A-12 through A-17).

79.3.3 By determining the maximum evaporative
capacity by measuring the feedwater. The sam of the

safety valve capacities marked om the valves shall be

equal to or greater than the madimum eveporative
capaciry of the boiler. This method shall not be used
on high-temperatmre water boilers.

PG-T1 MOUNTING

711 When two or more safety valves are used om a
boiler, they may be mounted either separately or as
twin vaives made by piacing individual valves on Y-
bases, or duplex vaives having two valves in the same
body casing. Twin valves made by placing individual
valves on Y-bases, or dupiex valves having two valves
in the same body, shall be of approximately equal
capacity.

When nor more than two vatves of different sizes are

Register, February, 1930, No. 410

SECTION I — POWER BOILERS

mounted singly the relieving capacity of the smailer
valve shall be not less than 5095 of that of the larger
valve,

T1.2 The safery vaive or safety relief valve or valves
shall be connected to the boiler independent of any
other connection, and attached as close as possible to
the boiler, without any unnccesary interveming pipe
or fitting. Such intervening pipe or fitting shall be not
lomger than the face-to-face dimension of the corre-
sponding tee fitting of the same dinmetsr and pressure
unger the applicable American Natiopal Standard
Listed in PG-42 and shal also comply with PG-8 and
PG-35. Every safety valve or safety relief valve shall be
connectad so a3 to stand in an upright position, with
spindile vertical. Om high-temperatyre water boilers of
the watertube forced-circulation type, the valve shail
be located at the boiler outlet.

and the safety vaive or safety relief vaive shall have at
least the arex of the valve inlet. No vulve of any
valve or safety relief valve or valves and the beiler, nor
on the discharge pipe between the safety valve or
safety relief valve and the atmosphere When a
discharge pipe is u3e¢d. the crosa-sectional area shall be
oot less than the fall area of the valve ouatlet or of the
total of the areas of the vaive outlers, discharging
thereinto. It shail be as airort and straight as posaibie
and so arranged as to avoid mndue stresses on the
valve or valvea,

All safety valve or safery iefief valve discharges
shall be so locatad or piped 2s to be carried clear from
running boards or pladorms. Ample provision for
gravity drain shall be made in the discharge pipe at or
near sach safety vaive or safery relicf valve, and where
water of condenaation may collect Each valve shall
have an open gravity drain throngh the casing below
the level of the valve scat. For iron- and steel-bodied
valves exceeding 23 in. size, the drain hole shall be
tapped not less thag 34 in. pipe size.

Discharge piping foom safety relief valves on hugh-
adequate provisions for water drainage as well 29 the
steam venting.

The mstalladon of cast iron bodied safety relief
valves for high-temperature water boilers is prohib-
ited.

7L4 If a muffier is used on a safety valve or safery
relief valve, it shall have sufficient outlet arez to
prevent back pressure from interfering with the proper
operaticn and discharge capacity of the valve. The
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muffler- plates or other devices shall be so constructed
as to avoid a possibility of restriction of the steam
passages due to deposit. Mufflers shall not be used on
high-temperature water boiler safery relief valves.

When a safety valve or safety relief valve is exposed
to outdoor slements which may affect operation of the
valve, it is permissible to shield the walve with—a-.
satisfactory cover. The shield or cover shall be
properly vented and arranged to permit servicing and
normal operation of the valve,

71.5 When a beiler is fitted with two or mores safaty
valves or safety relief valves on one connection, this
connection to the boiler shall have a cross-sectional
area not less than the combined areas of inlet
comnections of all the safety valves or safety relief
valves with which it connects and shall also mest the
requiremnents of PG-71.3.

71.6 Safety valves may be attached to drums or
headers by welding provided the welding is done in
accordance with Code requirements.

71,7 Every boiler shall have proper outlet connec-
tions for the required safety valve, or safety reijef
valve, or valves, independent of any other outside
stearn connection, the area of opening to be at leasi
equal to the aggregate areas of inlet connections of all
of the safety valves or safety relisf vailves to be
attached thersto. An internal collecting pipe, splash
plate, or pan may be used, provided the total area for
inlet of steam thersto is not less than twice the
aggregate areas of the inlet connections of the attached
safety valves. The holes in such collecting pipes shall
be at least ¥} in. (6 mm) in diameter and the least
dimengion in any other form of cpening for iniet of
steamn shall be !4 in. (6 am).

Such dimensional limitations to operation for steam
need not apply to steam scrubbers or driers provided
the net free steam inlet area of the scrubber or drier is
at least 10 times the total area of the boiler outlets for
the safety valves.

718 If safery valves are attached to a secparate
steam drum or dome, the opening betweesn the boiler
proper and the steam drum or dome shall be not less
than required by PG-71.7.

PG-72 OPERATION

72.1 Safety valves shall be designed and construct-
ed to operats without chattering and to artain fuil lift
at a pressure po greater than 39 above their set
pressure. After blowing down, all valves shall close at
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a pressure not lower than 96% of their set pressure,
except that all drum valves installed on a single boiier
may be set to reseat at 4 pressure not lower than 96%
of the set pressure of the lowest set drum valve. The
minimum blowdown in any cass shall be 2 psi (14
kPa). For spring-loaded pop safety valves for pressure
between 200 and 300 psi (1400 and 2100 kPa), both
inclusive, the blowdown shall not be less than 19 of
the set pressure. To insure the guarantesd capacity
and satisfactory operation, the blowdown as marked
upon the valve (PG-69.5) shall not be reduced.

Safety walves used on forced-flow steam generators
with no fixed steam and waterline, and safety relief
valves used on high-temperaturs water boilers may be
set and adjusted to close after blowing down not more
than 109% of the set pressure. The valves for these
special uses must be so adjusted and marked by the
manufacturer.

72.2 The popping point tolerance plus or minus
shall not exceed the following: 2 psi (14 kPa) for
pressures up to and including 70 psi (480 kPa), 3% for
pressures over 70 psi (480 kPa) up to and including
300 psi (2100 kPa), 10 psi (69 kPa) for pressures over
300 psi (2100 kPa) up to and including 1000 psi (6900
kiPa), and 1% for pressuzes over 1000 psi (6900 kPz).

72.3 The spring in a safety valve or safety relief
valve in service for pressures up to and including 250
psi (1700 kPa) shall not be used for any pressure more
than 10% above or 109% below that for which the
safety valve or safety relief valve is marked. For higher
pressures the spring shall not be reset for any pressure
mere than 5% above or 5% below that for which the
safety valve or safety relief valve is marked.

72.4 If the operating conditions of a valve are
changed so as to require a hew spring under PG-72.3
for a different pressure, the valve shail be adjusted by
the manufacturer or his authorized representative who
shall furnish and installi a new nameplate as required
under PG-110.
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FIG. PG-105.1 OFFICIAL SYMBCLS FOR STAMPS
TO DENQTE THE AMERICAN SOCIETY OF
MECHANICAL ENGINEERS' STANDARD

FIG. PG-105.2 OFFICIAL

' SYMBOL FOR STAMP TO
DENOTE THE AMERICAN
SOCIETY OF MECHANICAL

ENGINEERS' STANDARD
FOR ASSEMBLY

F1G. PG-105.3 OFFICIAL
SYMEBOL FOR STAMP TO

DENCTE THE AMERICAR
SOCIETY OF MECHANICAL
ENGINEERS" STANDARD

FOR WELDED PIPING
F1G. PG-105.4 OFFICIAL

SYMEBOL FCR STAMP TQ
DENOTE THE AMERICAN
SCCIETY OF MECHANICAL

ENGINEERS' STANDARD
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PG-105 CODE SYMBOL STAMPS

105.1 Each boiler, superheater, waterwail, and steel
economizer to which a Code symbol is to be applied
shall be fabricated by a Manufacturer of boilers,
superheaters, waterwalls, or steel economizers who is
in possession of the appropriate Code symbol stamp
(see Fig. PG-105.1), and a valid certificate of authori-
zation, except as otherwise provided in PG-109,

1052 Seven Code symbol stamps are shown in
Figs. PG-105.1 through PG-105.4. They are defined as

follows:

S—power boiler symbol
SEATAP «vivrrracrannsaracsnnns see Fig. PG-105.1
M—miniature boiler symbol
STATMID +ovvrvnrrnerannanaans -.. see Fig. PG-105.1
L—Ilocomoative boiler symbol
STAMP vuuinnnnimmnncnenrsnas see Fig. PG-105.1
E—-=electric boiler symbaol
StAMpP .. see Fig. PG-105.1
A—boiler assembly symbol
Y22 11 1) - R see Fig. PG-105.2
PP—opressure piping symbol
12212 1) » S see Fig. PG-105.3
V—asafety valve symbol
STATIID vuvvneneneninininansenss see Fig. PG-105.4
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PG-109 STAMPING OF PRESSURE
PIPING

109.1 When =xternal piping, as defined in the
Preamble, is installed by welding and is fabricated by
anyone other thao the Manufacturer of the beiler, the
welding, other than the gualification of welding
procedures, welders, and welding operators, shall be
done in accordance with the applicable rules of ANSI
B31.1 and by a manufacturer or contractor in posses-
siom of one of the Code symboils shown in Fig PG-
105.1 {(“S™ only), Fig. PG-105.2. or Fig. PG-105.3 and
who has been issued a Certificats of Authorization.
Qualification of weiding procedures, welders, and
weiding operators shall be in accordance with the
requiremenis of PW-1.2 and Section IX. Such work
ahall be inspected by an Authorized Inspector at such
stages of the work as the Inspector may elect. The
organizations which furnish and imstall such piping
shall furnish proper Code certification (PG-104.2) for
such piping including a Manufacturer’s Data Report
Form P-4A as required by PG-112.2.5 and PG-112.3.

109.2 Welded piping, included within the scope of
this Code, over 2 in. pipe size sball be stamped with
the Code symbol, together with the manufacturer’s or
contractor’s name and serial number. Such stamping
shail be on the pipe, vaive, or fitting adjacent to the
welded joint farthest from the boiler. For piping
operating at temperatures above 300°F (427°C) the
symboi may be stamped on a nameplate which is
irremovably attached by welding, provided such weid-
ing is postweld heat treated, or on a circular metal
band at least ¥ in. (6 mm) thick. This band arcund the
pipe shall be secured in such a manner as to prevent it
from slipping off during handling and instaliation.

Welded piping 2 in. pipe size or less included within
the scope of this Code shall be marked with an
identification acceptable to the Inspector and traceable
to the required Data Report. Such marking shall be of
a type that will remain visible until the piping has been
instatied.

109.3 Parts of boilers, such as superheater, water-
wall, or economizer headers, or any construction
involving only welding as covered by PW-41, may be
fabricated by a manufacturer in possession of the
pressure piping symbol stamp, and so stamped and
reported on a Manufacturers’ Partial Data Report
Form (Form P-4) as called for in PG-112.2.4.

PG-110 STAMPING OF SAFETY VALVES

Each safety valve shall be plainly marked by the
manufacturer or assembler (see PG-73.3.4) in such a
way that the markings will not be obliterated in
service, The markings may be stamped on the casing,
or stamped or cast on a plate or plates securely
fastened to the casing, and shall contain the following
markings:

(1} the name or identifying trademark of the
manufacturer;

(2} manufacturer’s design or type number;

£31) size__in. seat diameter__in. (the pipe size of
the valve inlet);

(4} pressure___It> (the pressure at which it is to
blow):

{5} B.D.__1b {(blowdown-—difference between
the opening and closing pressure);

(6) capacity..._Ib/hr (in accordance with PG-
67.5 and PG-72, and with the valve adjusted for the
blowdown given in the preceding item);

(7} capacity lift . in. (capacity lift—distance the
valve disk rises when blowing at the accumulation test
pressure);

(8} year built, or alternatively, a coding may be
marked on the valve such that the valve manufacturer
can identify the year built;

f9) ASME symbol as shown in Fig. PG-105.4.

Register, February, 1390, No. 410
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GENERAL
PFI-1 GENERAT

The rules in Part P¥T are applicable to firetube
boilers and parts thereof 2nd shall be wsed in conjunc-
tion with the general requirements in Part PG as well
a5 with the specific requirements in the applicable
Parts of this Section which apply to the method of
fabrication used.

PFT-44 OPENING BETWEEN BOILER
AND SAFETY VALVE

The opening or connection betwesn the boiler and
the safety valve shall have at least the area of the valve
inlet. In the case of firetube boilers, the openings in the
boilers for safety valves or safety relief valves shall be
not less than given in Table PFT-44, except firetube
boilers used for waste heat purposes only, not
equipped for direct firing, need not meet the require-
ments of Table PFIT-44 provided the rated steaming
capacity is stamped on the boiler and safsty valves or
safety relief valves of the required relieving capacity
are supplied such that the provisions of PG-67.2 are
satisfied.

After the boiler Manufacturer provides for the
opening required by the Code, a bushing may be
inserted in the opening in the shell to suit a safety
valve that will have the capacity to relieve all the
stcam that can be generated in the boiler and which
will meet the Code requirernents.

No valve of any description shall be placed between
the required safety valve or safety relief valve or valves
and the boiler, or on the discharge pipe between the
safety valve or safery relief valve and the atmosphere.
When a discharge pipe is nsed, the cross-sectional area
shall be not less than the full area of the valve outlet or
of the total of the areas of the valve outlets discharging
thersints and shall be as short and straight as possible
and so arranged as to avoid undue stresses om the
valve or valves.

Register, February, 1990, No. 410

PFT-48 FEED PIPING

48.1 When a horizontal-retorn tubular boilsr ex-
ceeds 40 . (1000 mum) in diameter, the feedwater
shail discharge at abot: three-fiftha the length from
the end of the boiler which is subjected to the hottest
gnses of the furnace (except a2 horizontal-retorn
tobular boiler equipped with an auxiliary fesdwater
beating and circulating device), above the central rows
of tubes. The feed pipe shall be carrtied through 'the
head or sheil farthest from the point of discharge of
the foedwater in the manner specified for a surface
bilowoff in PG-59.3.2, and be, secursly fastened inside
the abel]l above the tubes.

482 In vertical tubular boilers the feedwater shall
be introduced at a point not less than 12 in. (300 mm)
above the crowm sheet. When the boiler in under
pressure, feedwater shail not be introdoced through
the opemings or connections uwied for the warer
column, the water gage glass, or the gage cocks. In
<logded systems the water may be introduced through
any opeming when the boiler is not wader pressure.

PFT49 BLOWOFF PIPING

49.1 Blowoff piping of firstube boilers which is
exposed to producis of combustion ahall be artached
by screwing into a tapped opening with provisions for
a screwed fitting or valve at the other end.

49.2 Blowoff piping of firetube boilers which is not
exposed to products of combustion may be attached
by any method provided in this Section except by
expanding into grooved holes.

GENERAL
PEB-1 GENERAIL

The rmles in Part PEB are applicable to elsctric
boilers and parts thercof and shall be used in conjunc-
tion with the general requirements in Part PG as well
as with the special requirements in the applicable
Parts of this Section which apply to the method of
fabrication used.

PEB-15 SAFETY VALVES

15.1 Each electric boiler shall have at lsast one
safety valve or safety rclief valve, and if it has a paower
input more than 500 kW it shall have two or more
safety valves or safety relief valves,

152 The minimurm safety valve or safety relief
valve relieving capacity for electric boilers shall be 31
Ib (1.6 kg) e/ ¥'W input.
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The riles of this Section of the Code cover minimum
construction requirsments for the design, fabrication, instal-
lation, and inapection of steam heating, hot water heating,
hot water suppiy boilers which are dirsctiy fired with oil,
gas, eslectricity, coal or other solid or Lguid fucls and for
aperation at or below the pressure and temperaturs limits set
forth in this document. Similar mles for lined potable water
heaters are also included.

The rules are divided into four major Parts: Part HG,
applying to all materials of construction except as provided
for in Part HL'W; Part HF, applying to assemblies fabricated
of wrought material, except as provided for in Part HLW;
Part HC, applying to cast iron assemblies; and Part HL'W,
applying to lined potable water heaters. Part HF is further
subdivided intc Subpart HW, containing rules for welded
construction, and Subpart B, containing rules for brazed
construction.

The Parts and Subparts of this Section are divided into
Articles. Each Article is given a number and a title, as for
sxample, Part G, Axticle 3, Design. Asticles are divided
inte paragraphs which are given a three-digit number, the
first of which corresponds to the Articie number, thus, under

Register, Febmmary, 1950, No. 410

Article 3 of Part HG will be found paragraph HG-307.
Paragraphs are further subdivided into subparagraphs.
Major subdivisions of paragraphs are designated by thres. or
four-digit numbers followsad by a decimal point and a digit
or digits. 'Whers necessary, further subdivisions are reprzs-
sented by letters and then by figures in parentheses. Minor
subdivisions of the paragraphs are also represented by
letiers. A reference to one of these paragraphs in the text of
the Section ineludes ail of the applicable rules in that
paragraph. Thus, reference to HG-307 includes all cthe rules
in HG-3C7.1 through HG-307.4.

This Section does not contain rilas to cover all possible
details of design and construction. Whers complate details
are not given, it is intended that the manufacturer, subject to
the approval of the Authorized Inspector, shail provide
detailys of design and construction which will be as safe as
otherwise required by these rules,

‘When the strength of any part cannot be computad with a
satisfactory assurance of safety, these rales provide proce-
dures for establishing its maximum allowable working
pressure.
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ARTICLE 1
SCOPE AND SERVICE RESTRICTIONS

HG-100 SCOPE

The requirements of Part HG apply to steam
heating boilers' and hot water boilers® and to appurte-
nances thersto 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 lined potable water heaters except as pro-
vided for in Part HL'W.

HG-161 SERVICE RESTRICTIONS AND
EXCEPTIONS
HG-101.1 Service Resirictions. The rles of this

Section axe restricted to the following services:
fa) steam boilers for operation at pressures nct
exceeding 15 psi (103 kPa);

'When used for services where periodic make-up is required, the
user i3 cautoned chat, normaily, woter trentment must be
considered and usually extro provisions for cleanout are necessary.
A5 used in this Sectiom, the term '“hot water boilers™ includes
bath hot water heating boilers and hot water supply boilers.

fb) hot water heating boilers for operating at
pressures not exceeding 160 psi (1103 kPa) and/or
temperaturas not exceeding 230°F (121°C), at or near
the boiler outlet;

{c) hot water supply boilers for operation at pres-
sures not exceeding 160 pst (1103 kPa) and/or
temperatures not exceeding 25C°F (121°C), at or near
the boiler outlet except as otherwise provided in HG-
101.2.

HG-101.2 Exceptions. Hot water supply boilers
which are directly fired with oil, gas, or electricity are
considered outside the jurisdiction of Section IV when
none of the following limitations is exceeded:

{a) heat input of 200,000 Btu/hr (58.6 k'W);

(B} water temperature of 210°F {99°C);

fc) nominal water containing capacity of 120 gal
(454 1) except that such hot water supply beilers shall
be equipped with safety devices in accordance with the
requirements of HG-400.2.

HG-101.3 Services in Excess of Those Covered
by This Sectiom. For services exceeding the limits
specified in HG-101.1, the rules of Section I shall
apply.

Register, February, 1990, No. 410
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HG-400 PRESSURE RELIEVING VALVE
REQUIREMENTS

HG-400.1 Safety Valve Requirements for Steam
Botlers

{a) Each steam boiler shall have one or more
officially rated safery valves® of the spring pop type
adjusted and sealed to discharge at a pressure not to
exceed 15 psi (103 kPa). Seals shall be attached in a
manner to pre=vent the valve from being taken apart
without breaking the sezi. The safaty valves shall be
arranged 5o that they cannot be react to relieve at a
higher pressure than the maximum allowable working
pressure of the boiler. A body drain commection below
seat level shall be provided by the mapnfactarer and
this drain shall not be plugged during or after field
installation. For valves excesding 2 in. (51 mm) pipe
size, the drain hole or holes shail be tapped not less
than 3 in. (10 mun) pipe size. For valves 2 in. (51 mm)
pipe size or less, the drain hoie shall not be less than 1}
in. (6 mm) in diameter.

(6} No safety valve for 2 steam boiler shall be
smailer than 14 in. (13 mm). No safety valve shall be
larger than 43¢ in. (114 mm). The inlet opening shail
have an inside dismeter equal to, or greater than, the
seat diameter.

f¢) The minimum relieving capacity of valve or
valves shall be governed by the capacity marking on
the boiler called for in HG-530.

{d) The minmimum valve capecity in pounds per
hour shsll be the grearer of that determined by
dividing the maximum Btu (joule) output at the boiler
nozzle cbtained by the firing of any fuel for which the
vnit is instailed by 1000, or shall be determiined on the
baxis of the pounds of steam gemerated per hour per
square foot of boiler heating surface as given in Table
F1G-400.1. In many cases a greater relieving capacity

Y sramped safety valves that have been tested and certified in
accordancs with the rofes of Secton | may be accepted for
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of valves will have to be provided than the minimum
specified by these rules. In svery case, the requirement
of HG-400.1(=) shall be met.

fe) The safety valve capacity for each steam boiler
shall be such that with the fuel buming squipment
installect, and operated at maximum capacity, the
pressure cannot rise more than 5 psi (34 kPa) above
the maximum allowable working pressure,

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

HG=30).2 Safety Reiief Valve Requiremenin for
Hot Water Boilers

fa) Each hot water heating boiler shail have ar least
one officially rated pressure relief vaive? set to relieve
at or below the maximum allowable working pressurs
of the boiler. Each hot water supply boiler shall have
at least one officially rated safety relief valve or at [east
one officiaily rated pressure-temperature relief valve of
the automatic reseating type set to ralieve at or below
the 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 ia used on «ither hot
waler beating or hot water supply boilers, the addi-
tional valve or valves shall be officially rated and may
be set within a range oot to sxceed 6 psi (41 kPa)
above the maximum allowable working pressure of the
boiler up to and inciuding 60 psi (414 kPa) and 59 for
those having a maximum allowable working pressure
exceading 60 pai (414 kPa). Safety relief valves shall be
spring lcaded. Safery relief vailves shall be 30 arranged
that they cannot be reset at a higher pressure than the
maximum permitted by this paragraph.

{&} No materials liable to fail die to deterioration
or vulcanization when subjected to satyrated steam
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TABLE HG-400.1
MINIMUM POUNDS OF STEAM PER HOUR
PER SQUARE FOOT OF HEATING SURFACE

Firetube Watertube

Boiler Heating Surface Baoiters Buailers
Hand fired 5 &
Stoker fired 7 8

Oil, gas, or pulverized

fuel fired ] 10
Waterwall heatlng surface:

Hand fired B8 -]

Stoker fired 10 1z

Oll, pa<, or pulverized

fuel fired 13 1&
NOTES:

{1} When a boiler js fired only by a gas having a heat value nat [
excess of 200 Btufcu ft, the minimum safety valves or safety
relief valve relieving capacity may be based on the values given
for hand fired boilers abave.

{2} The minirmum safety valve or safety refief valve rel teving capacity
for electric boilers shail be 3%/ Ib/hrf kW fnput.

(3} For heating surface determination, see HGE-403.

temperature corresponding to capacity test pressure
shall be used for any part.

fc) No safety relief valve shall be smaller than % in.
(1% mm) nor larger than 4%-in. (114 mm) standard
pipe size except that boilers having a heat input not
greater than 15,000 Bru/hr (4395 W) may be equipped
with z rated safety relief valve of Y%-in. (13 mm)
standard pipe size. The inlet opening shall have an
inside diameter approximately equal to, or greater
than, the seat diameter. In no case shall the minimum
operung through any part of the valve be less than Y
in. (6 mm) in diameter or its equivalent arsa.

{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 Biu
(joules) 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 pounds of stcam
gencrated per hour per squarc foot of bofler 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 requirements of HG-400.2(f) shall
be met.

(¢) When operating conditions are changed, or
additional boiler heating surface is installed, the valve
capacity shall be increased, if necsssary, to meet the
new conditions and shail be in accordance with HG-
400.2(f). The additional valves required, on account of
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HG-400.2-HG-400.3

changed conditions, may be installed on the outlet
piping provided there is no intervening valve.,

() Safety relief valve capacity for each boiler with a
single safety relief valve shall be such that, with the
fuel burmning equipment installed and operated at
maximum capacity, the pressure cannot rise more
than 10% above the maximum allowable working
pressure. ‘When more than ome safety relief valve is
used, the overpressure shall be limited to 109 above
the set pressure of the highest set valve allowed by
HG-400_2(a).

HG-400.3  Safety and Safety Relief Valves for
Tanks and Heat Exchangers

(a) Steam ro Hor Warer Supply. When a hot water
supply is heated indirectly by steam in a coil or pipe
within the service limitations set forth in HG-101, the
pressure of the steam used shall not excesd the safe
working pressure of the hot water tank, and a safety
relief valve at least 1 in. (25 mm) in diameter, set to
relieve at or below the maximum allowable working
pressure of the tank, shall be applied on the tank.

(b) High-Temperature Warter to Water Hear Ex-
changer.? When high-temperature water is circulated
through the coils or tubes of a heat exchanger to warm
water for space heating or hot water supply, within the
service limitations set forth in HG-101, the heat
exchanger shall be equipped with ome or more
officially rated safety relief valves, set to relieve at or
befow the maximum allowable working pressure of the
heat exchanger, and of sufficient rated capacity to
prevent the heat exchanger pressure from rising more
than 109 above the maximum allowable working
pressore of the vessel.

(c) High-Temperarure Water io Steam Heaor Ex-
changer.? When high-temperature water is circulated
through the coils or tebes of a heat exchanger to
generate low-pressure steam, within the service limita-
tions set forth in HG-101, the heat exchanger shall be
equipped with one or more officially rated safety
valves, set to relieve at a pressure not to exceed 15 psi
(103 kPa), and of sufficient rated capacity to prevent
the heat exchanger pressure from rising more than 5
psi (34 kPa) above the maximum allowable working
pressure of the vessel. For heat exchangers requiring
steam pressures greater than 15 psi (103 kPa), refer to
Section I or Section VIII, Division 1.

“Suggestsd installation practices for the secondury side of heat
exchangers,
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ARTICLE 4 — PRESSURE RELIEVING DEVICES

HG-402 DISCHARGE CAPACITIES OF
SAFETY AND SAFETY RELIEF
VALVES

HG=402.1 Valve Markings. Each safety or safety
relief valve shall be plainly marked by the manufac-
turer in such a way that the markings will not be
oblirerared in service. The markings shall be cast or
stamped on the valve body or on the lifting lever,

FIG. HG-402 OFFICIAL SYMBOL FOR STAMP TO
DENOTE THE AMERICAN SOCIETY OF MECHANICAL
ENGINEERS’ STANDARD

providing the lifting lever is permanently attached to
the valve, or, when desirable because of size, all or
part of the required markings may be stamped, cast o
etched on a plate or plates, each securely fagtened to
the valve body, lever, or other permanent part of the
valve, and such markings shall include the following:

(a} the name or identifying trademark of the
manufacturer;

(b) manufacturer’s design or type aumber;

{c) size in. (the pipe size of the inlet);

{d} pressure psi (the pressure at which it is
set to blow™);

{e) capacity Ib/hr, or capacity

Btu/hr in accordance with HG-402.3;

(f year built or altermatively, a coding may be
marked on the valves such that the valve manufac-
turer can identify the year built;

(@) ASME symbol as shown in Fig. HG-402.

HG-406 VALVE REPLACEMENT

Safety valves and safety relief valves requiring
rcpains.hallbercplawdwithanewvalvenrrepajmd
by the manufacturer.

Register, Februoary, 1990, No. 410
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ARTICLE 6
INSTRUMENTS, FITTINGS, AND CONTROLS!1

HG-660 FOR STEAM HEATING BGILERS
HG-601 STEAM GAGES

(z} Each steam boiler shall have a steam gege or a
compound sieam gage connected to its steam space or
to its water column or to its steam connection. The
gage or connection shall contain a siphon or equiva-
leat device which will develop and maintain a water
seal that will! prevent stearmn from entering the gage
tube. The connection shall be so arranged that the
gage cannot be shut off from the betler except by a
cock placed in the pipe at 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. The
connecticns to the boiler sball be not less than ¥, in. (6
mm) standard pipe size, but where steel or wrought
iron pipe or mbing is used, they shall be not less than
% in. (12 mm) standard pipe size. The minitoum size
of a siphon, if used, shall be ¥ in. {6 mm} in inside
diameter. Ferrous and nonferrous tubing having inside
diameters at least equai to that of standard pipe sizes
listed above may be substituted for pipe.

{h) The scale on the dial of a steam boiler gage shall
be praduated to not less than 30 psi (207 kPa) nor
more than 60 psi {414 kPa). The travet of the pointer
from O to 30 psi (0 to 207 kPa) pressure shall be at
least 3 in. (76 mm).

HG-602 WATER GAGE GLASSES

fa} Each stearmn boiler shall have one or more water
gage giasses attached to the water column or boiler by
means of valved fittings not less than % in. (I3 mm)
pipe size, with the lower fitting provided with a drain
valve of 2 type having an unrestricted drain opening
not less than ¥ in. (6 mm) in diameter to facilitate
cieaning. Gage glass replacement shall be possible

This equipment to be installed prior to operation.

under pressure. Water glass fittings may be attached
directly to a boiler.

Boilers having an internal vertical height of less
than 10 in. (254 mm) may be squipped with a water
level indicator of the Glass Bull’s-Eye type provided
the indicator is of sufficient size to show the water at
both normal operating and low water cutoff levels.

(b} The lowest visible part of the water gage glass
shaill be at least 1 in. (Z5 mm) above the lowest
permissible water level recommended by the boiler
manufacturer. With the boiler operating at this lowest
permissible water level, there shall be no danger of
overheating any part of the boiler.

Each boiler shall be provided at the time of the
manufacture with a permanent markes indicating the
lowest permissible water level. The marker shall be
stamped, etched, or cast in metal; or it shall be a
metallic plate attached by rivets, screws, or welding;
or it shall consist of material with documented tests®
showing its suitability as a permanent marking for the
application. This marker shall be visible at all times.
Where the boiler is shipped with a jacket, this marker
may be located on the jacket.

NOTE: Transparent material other than glass may be used for the
water goge provided thoer the materinl will remain transparent asd
has proved suitable for the pressure, temperoture, and corrosive
conditions expected in service,

fe} In electric boilers of the submerged electrode
type, the water gage glass shall be so locuted to
indicate the water levels both at startup and under
maximum steam load conditions as established by the
manufacturer.

{d} In electric boilers of the resistance heating
zlement type the lowest visible part of the water gage
glass shail. not be below the top of the electric
resistance heating elernent. Each botler of this type
shall also be equipped with an automatic low-water

*Example of a nationnlly recognired standard i8 ANSI Z21.13.

Register, February, 1590, No. 410
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HG-602-HG-608

clectrical power cutoff 20 located as to zutomatically
cut off the power supply before the surface of the
water falls below the top of the slectrical resistance
heating clements.

fe} Tubular water glasses on electric boilers having
a4 normal waier content not excesding 100 gal (379 1)
shall be equipped with a prowctive shisid.

HG-603 WATER COLUMN AND WATER

LEVEL CONTROL PIPES

(a) The m:mmummoffc:rm or nonferrous
pipes connpecting a water column to a steam beiler
shall be 1 in (25 phn). Na outlet conpections, ezcept
for damper reguiator, feedwater regulator, steam
gages, or apparains which does not permit the cscape
af any steam or water cxcept for mannaily operated
blowdowns, shall be attached to a water column or the
piping connecting a water column 10 a boiler (see HG-
703 for introduction of feedwater into a boiler). If the
waier column, gage glass, low-water fuel cutoff, or
other water level control devies is commected to the
boiler by pipe and fittings, no shutol valves of any
type shall be placed in such pipe, and a crosa or
equivalent fitting to which a drain valve and piping
may be attached shall b placed in the water piping
conmection at cvery right angle turn to facilitate
cleaning. The water column drain pipe and valve shail
be not less than ¥ in. {19 mm) pipe size.

{b) The steam commections to the water column of a
horizontal firetube wrought boiler ahall be taken from
the top of the ahell or the upper part of the head, and
the water connection shall be taken from a point not
above the center line of the sheil For a cast irom
boiler, the steam connection 1o the water column shall
be taken from the top of an end section or the top of
tire steam beader, and the water conmection shall be
made on an end section not less than 6 in. (152 mm}
below the bottom conmection to the water gage giass.

HG-604 PRESSURE CONTROL

Each automatically fired steam boiler shall be
protectad froms overpressure by 1wo pressurc-aperated
controls.

fa) Each individual automatically fived steam boiler
shall have a safety Hmit control that will cut of the
fuel supply to prevent steam pressure from exceeding
the 15 psi (103 kPa) maximuem allowable working
pressure of the boiler. Each conrrol shall be com-
suoucted to prevent a pressure setting above 15 psi (103
kPa).

Register, February, 1990, No. 410
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{5} Each individual steam boiler or sach system of
commenly connected steam boilers shall have a
comtrod that will cut off the foel supply when the
pressure reaches an operating limit, which shall be less
than the maximum allowable pressure.

fc} Shutoflf valves of any type shall not be placed in
the steam pressure connection between the boiler and
the comirols described in (2) and (b) above. These
somtrols shall be protected with a syphon or equdvalent
means of maintaining a water seal that will prevent
steam from entering the control The conmections to
the boiler shall not te lesy than 34 in. (6 mm) standard
pipe size, tut where steel or wrought irom pipe or
tubving ix used, they shaidl not be less than 14 in (13
mim) standard pipe size. The nuniowm size of a
syphon shail be ¥ in. (§ mm} standard pipe size or 3
in. (10 mm) O.D. nonferrons tubing.

HG-60% AUTOMATIC LOW-WATER FUEL
CUTOFF AND/OR WATER

FEEDING DEVICE

rg} Each antomatically fired steam or vapor-system
boiler shail have an automatic low-water foel cutoff so
locatedd as to aotomaetically cut off the foel supply
when the surface of the water fails to the lowest visible
part of the water gage giass. If 2 water feeding device
is matalled, it shall be so constructed chat -the water
inlet valve canmnot feed water into the boiler through
the float chamber and 30 located 29 to supply requisite
feedwater.

() Such a foel cutoff or water feeding device may
be artached directly to a boiler. A fuel cutoff or water
feeding device may also be installed in the tapped
openings avaiiabie for attaching a water glans direcrt to
a boiler, provided the connections are made to the
boiler with nonferrous tees or Ys not less than %4 &
(13 mm) pipe size between the boiler and the water
giazs 30 that the water glass 13 attached directly and as
cloas aa poasible to the boiler; the ran of the tes or Y
shall take the water glass fittings, and the side cutlet or
branch of the-tee or Y shall take the fusi catoff or
water feeding device. The ends of all nipples shall be
reamed to foll-size diameter.

{c} Fuel cutoffs and water feeding devices embody-
ingascpsratzchambershaﬂhavcaverﬁcaldxai:npipc
and a blowoff valve not le<s than ¥ in. (19 mm) pipe
size, located at the lowest point in the water equalizing
pips connections 3o that the chamber and the eguaiiz-
ing pipe can be flughed and the device tested.
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ARTICLE 6 — INSTRUMENTS, FITTINGS, AND CONTROLS

HG-610 FOR HOT WATER BOILERS
HG-611 PRESSURE OR ALTITUDE GAGES

{a) Each kot water boiler shall have a pressure or
altitude gage comnected ro 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 near the gage. The handle of the cock shall
be parallel te the pipe in which it is located when the
cock is open.

fb) The scale on the dial of the pressure or altitude
gage shall be graduated approximately to not less than
1Y% nor moretham three times the pressure at which
the safety relief valve is set.

{c) Piping or tubing for pressure- or altitude-gage
connections shall be of nonferrous metal when smaller
than 1 in. (25 mm) pipe size.

HG-612 THERMOMETERS

Each hot water boiler shall have a thermometer 5o
located and connected that it shall be easiiy readabie
when observing the water pressure or zititude. The
thermometer shall be so located that it shall at ail
times indicate the tempsrature in degrees Fahrenheit
of the wataer in the boiler at or near the outlet.

HG-613 TEMPERATURE CONTROL

Each automatically fired hot water boiler shalt be
protected from over-temperaturs by two temperatire-
operated controls.

fa) Each individual automatically fired hot water
boiler shall have a safety limit control that will cut off
the fuel supply to prevent water temperature from
exceeding the maximuom allowable temperature of
250°F (121°C) at the boiler outlet. This water tcmpera-
ture safety control shall be constructed to prevent a
temperature setting above 250°F (1217C).

¢b) Each individual hot water boiler or sach system
of commonly connected boilers without intervening
valves shall have a control that will cot off the fuel
supply when the water temperature reaches an operat-
ing limit, which shall be less than the maximum
aliowable temperature.

HG-6314 LOW-WATER FUEL CUTOFF

fa) Each automatically fired hot water heating
boiler with heat input greater than 400,000 Btu/hr
{117.2 kXW) shall have an automatic low-water fuel
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HG-610-HG-632

cutoff which has been designed for hot water service,
and it shall be so located as to automatically cut off
the fuel supply when the surface of the water falls to
the level established in (b) below (ses Fig. HG-703.2).

(B} As there is no normal waterline to be main-
tained 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.

fc) A coil-type boiler or a watertube boiler with
heat input greater than 400,000 Biu/hr (117.2 kW)
requiring forced circulation to prevent overheating of
the coils or tubes shall have a flow-sensing device
installed in the outlet piping in liew of the low-water
fuel cutoff required in (a) above to automatically cut
off the fuel supply when the circulating flow is
interrapted.

FOR ALIL BOILERS

INSTRUMENTS, FITTINGS, AND
CONTROLS MOUNTED INSIDE
BOILER JACKETS

HG-620
HG-621

Any or 2il instruments, fittings, and controls re-
quired by these rules may be installed inside of boiler
jackets provided the water gage on a stemm boiler is
accessible without the use of tools and provided the
water gage and pressure gage on a steam boiler or the
thermometer and pressure gage on a water boiler are
visible through an opening or openings at all times.

HG-630
HG-631

ELECTRIC WIRING

ELECTRICAL CODE
COMPLIANCE

All field wiring for controls, heat generating appa-
ratus, and other appurtenances necessary for the
operation of the boiler or boilers should be installed in
accordance with the provisions of the Mational Elec-
tric Code and/or should comply with the applicabic
local electrical codes. All boilers supplied with factory
mounted and wired controls, heai generating appa-
ratus, and other appurtenances necessary for the
operation of the beilers should be installed in accor-
dance with the provisions of the nationally recognized
standards such as listed in footnote 1 of HG-640.

HG-632 TYPE CIRCUITRY TO BE USED

Whether field or factory wired, the control circuitry

Register, February, 1990, No. 410
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BG-632-G-640

shall be positively grounded and shall operate at 150V
or less. One of the two following systems may be
employed o provide the control circuit:

{a) Two-Wire Nominal 120 V Systern With Separate
Eguipment Ground Conductor

(Z) This system shall consist of the line, neutral,
and eguipment ground conductors. The control panel
frame and asscciated control circuitry metallic enclo-
sures shall be clectrically continwous and be bonded to
the equipment ground conductor.

¢2) The equipment ground conductor and the
oeutral conductor shall be bondad togetber at their
origm in the electrical system as required by the
NEC.?

(3) The line side of the control circuit shall be
provided with a time delay fuse sized as small as
practicable.

(b) Two-Wire Nonmtinal 120V Svstem Obtained by
Using an Irolanon Transformer

(1) The two-wire control cirvuit shall be cbtained
from the secondary side of an isolation transformer.
One wire from the secondary of this transformer shall
be electriczlly continucus and shall be bonded o a
coavenient cold water pipe. All memnilic enclosures of
control components shall be securely bonded to this
isoiation trausformer will normally be a two-wire
source with a povendial of 230 or 208 V or 440 V.

(2) Both sides of the two-wire primary circuit
shail be fused. The hot leg on the load side of the
isclation transiormer 3ball be fused a3 small as
practicable and in no case fused above the rating of the

HG-633 LIMIT CONTROLS
Limit contrels shall be wired on the hot or line side
of the control cincuit.

*Ses Appendix H.

Register, February, 1990, No. 410
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HG-634 SHUTDOWN SWITCHES AND
CIRCUIT BREAKERS

A manually operated remote heatng plant shut-
down switch or circuit breaker should be located just
outside the boiler room door and marked for casy
identification. Consideration should also be given to
the type and location of the switch to safeguard
against tampering. If the boiler room door is on the
building exterior the switch should be located just
inside the door. If there i3 more than one door to the
boiler room, there should be a switch located at each
door.

HG-540 CONTROLS AND HEAT
GENERATING AFPPARATUS

(a} il and gas-fired and electrically heatad boilers
shouid be equipped with suitable primary (flame
burners cr electric elements as required by 3 nationally
recogrizad standard ¢

() The symbol of the certifying organization®
which has investiguted such equipment as having
compiied with a nationally recognized standard shall
be affixed to the aquipment sand shall be considered as
cvidencs that the unit was manufactured in accor-
dance with that standard.,

Naticoal Standardy Z21.17, Domestic Gas Conversion
Underwritery’ Labomtories, Inc., UL 296, Stancards for Safety,
0il Durners.

Underwriters’ Labormorior, Inc, UL 373, Electric Spaoe
Hesting Equipment.

Underwriters’ Laboratories, Ine., UL 726, Stapdards for Safety,
Oll Fired Boiler

Assembites.
Undeswriters' Labowwicwios, Inc, UL 795, Standards for Safety
Cmﬁnl—lnd:g:u.!ﬁ-ﬂ-m;ﬂqm

listing procedures nationally
mecognized stendarcds soed that s scceptable to tha aothovities
baving orisdiction,
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ARTICLE 7
INSTALLATION REQUIREMENTS

HG-T0D TNSTALILATION REQUIREMENTS,
ALL BOILERS
HG-701 MOUNTING SAFETY AND
SAFETY RELIEF VALVES
HG-701.1 Permissible Mounting. Safety vaives

and safety relief valves shall be located in the top or
side! of the boiler. They shall be connected directly to
a tapped or flanged opening in the boiler, to a fitting
connected to the boiler by a short nipple, to a Y-base,
or to a valveless header connecting steam or water
outiets on the same boiler. Ceil or header type boilers
shall have the safety valve or safety relief valve located
on the steam or hot water outlet end. Safety valves and
safety relief valves shall be instailed with their spindles
vertical. The opening or connection between the beiler
and any safety valve or safety relief valve shall have at
least the area of the valve inlet.

HG-701.2 Requirements for Common Connec-
tions for Two or More Valves

(a2} When a boiler is fitted with two or more safety
valves on one connection, this connection shall have a
cross-sectional area not less than the combined areas
of inlet connections of all the safety valves with which
It connects.

fb) When a Y-base is used, the inlet area shall be
not less than the combined outlet areas. When the size
of the boiler raquires a safety valve or safety relief
valve larger than 434 in. (114 mm) in diameter, two or
more valves having the required combined capacity
shall be used. When two or more valves are used on a
boiler, they may be single, directly attached, or
mounted on a Y-base.

HG-701.3 Threaded Connections, A threaded
connection may be used for attaching a valve.

1The top or side of the boiler shol! mean the highest practicable
part of the beiler proper but in no case shall the safety valves or
safety relief vaives be located on the boiler beiow the lowest

permissible water fevel,

HG-701.4 Prohibited Mountings, Safety and
safety relief valves shall not be connected to an
internal pipe in the boiler.

HG-701.5 Use of Shutoil Valves Prohibited. No
shutoff of any description shall be placed between the
safety or safety relief valve and the boiler, or on
discharge pipes between such valves and the atmmo-
sphere.

HG-70L.6
charge Piping .

fa} When a discharge pipe is used, its internal cross-
sectional area shall be not less than the full area of the
valve outlet or of the total of the wvalve outlets
discharging thersinto and shall be as short and
straight as possible and so arranged as to avoid undue
stress on the valve or valves. When an elbow is placed
on a safety or safety relief valve discharge pipe, it shall
be located close to the valve cutlet.

{5} The discharge from safety or safety relief valves
shall be so arranged that there will be no danger of
scalding attendants. When the safety or safety relief
valve discharge is piped away from the boiler to the
point of discharge, there shsil be provisions made for
properly draining the piping. The size and arrange-
ment of discharge piping shzll be such that any
pressure that may exist or develop will not reduce the
relieving capacity of the relieving devices below that
required to protect the boiler.

Safety and Safety Relief Valve Dis-

HG-703 PIPING

HG-703.1 Provisions for Expansion and Contrac-
tion. Provisions shall be made for the expansion and
contraction of steam and hot water mains connected
to boilers by providing substantial anchorage at
suitable points and by providing swing joints® when
SRegasdless of type of connaction vsed, the term “awing joints™
means arrangsments of pipe and fictings, such as iHostrated in
Figs. HG-703.1 snd HG-703.2, which aflow the piping to sxpand
without impowing excessive force on the boiler.

Register, February, 1990, No. 410
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Fig. HG-703.1
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See HG-710.4
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or pump dischams
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. Plhow iz . (B) should never ba las than @
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NOTES:

(1)

i)
=21

{4}

5}

Retum loop connection was desigrred ta siiminate necessity of check vaives on gravity roturn
syatams, but in some localltias a chack valve s a legal mquirement,

When pump discharge piping axcasds 25 ft. install swing checik valves st pumgp discharge.

If pump diechargs is looped above normal boiler waterline, install 3 spring-oaded check vaive
at return haader and at purmp discharge.

Whore Supgiy prasaures are adoguats, makeup watsr mey bs inroducsd directty to 2 bailer
through an independant commection. Ses HG-705.

Asturn connectiona shawn for & muitiple boiler instailation may not aiways insure that the
system will cparate property. in orgsr 1o maintain proper water levels in muiticle boiler instaila-
tions, it may be necessary to inatall suppiementary contrels ar suitable dewvices,

FIG. HG-703.1 AN ACCEPTABLE PIPING INSTALLATION FOR STEAM BOILERS IN BATTERY

Register, February, 1990, No. 410
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ARTICLE 7 — INSTALLATION REQUIREMENTS Fig. HG-703.2
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plugged T's !
heating SVﬂey T‘— -t s i = " maksup water to system
rewurn - — - " L..;;_..q (WS- —;—41
f 0 — — l ~
- |' F{"D cnmmo{n returr; ;{O pressure~reducing valve
Wi T T heager {Note 2
T - Sea HG-710.4 f
r Boilar with Two Return Openings r Baoiler with One Return Opening

blowotf vatve {Note 3] ' bicweff vaive (Note 3}

NOTES:
(1} Racommeanded control. See HG-614. Acceptabie shutoff vaives or cocks in the connecting

piping may be instalied far convenience of control testing and/or service.
{21 The cormmon return header stop valves may be locared on sither side of the check vaives.
{3) The term S/owodf vaive as used in this Section meenz ali blowoff valves, drain valves, and

pips conNMections

FIG. HG-703.2 AN ACCEPTABLE PIPING INSTALLATION FOR HOT WATER HEATING BQILERS IN BATTERY
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BEG-703.1-0G-709.2

undue sirain transmitted to the boilers. Ses Figs. HG-
703.1 and HG-703.2 for typical schematic arrange-
ments of piping incorporating sirain zbsorbing joints
for steam and hot water heating boilers.

BG-T03.2 Retorn Pipe Counections

fa) The retorn pipe conpections of ecach boiler
auppiying a gravity return stesm hesting systern shadl
be 30 arranged as to form a loop substandally as
shown in Fig. HG-703.1 30 that the water in each
boiler cannot be forced out below the safs water level,

{b) For hand-fired boilers with a normal grate line,
the recommended pipe sizes detailed a8 “A’™ in Fig.
HG-703.1 are 1% in. (38 mm) for 4 sq ft (0.0037 m®
or less firebox area at the normal grate line, 2145 tn. (64
oum} for areas more thaa 4 sq ft (0.0037 m®) up to 14.9
ag 1 (0.138 m®), and 4 in. (102 mmm) for 15 sq ft (0.139
m~) or more

fe) For automatically fired boilers which do not
have a normal grate line, the recommended pipe sizes
detailed as “A’ in Fig HG-703.1 are 1% in. (38 mm)
for boilers with minimom safety wvalve relieving
capacity 250 lb/br (1130 kg/hr) or less, 21 in. (64
mm} {or boilers with minimum safety valve relieving
capacity from 251 o 2000 Ib/hr (1137 to 9060 kg/hr)
inciasive, and 4 in. {102 mm) for boilers with more
than 2000 Ib/hr (9060 kg/hr) minirgum safety valve
relieving capacity.

{d} Provision shail be made for cieaning the interior
of the return piping at or closs to the boiler.

HG-705 FEEDWATER CONNECTIONS

fa) Feedwater, makeup water, or Wwater treatment
sirall be introduced into a boiler through the return
piping system. Alternatively, makeup water or water
treatment may be introduced through an independent
conpection. The water flow from the independent
connection shail not discharge directly against parts of
the boiler exposed to direct radiant heat from the fire
Makeup water or water treatment shall not be
introduced through cpenings or connections provided
for inspection cr cleaning, safety valve, safety relicf
valve, blowoff, water column, water gage glass, pres-
sure gage, Or temperature gage.

) The makeup water pipe shall be provided with a
check valve aear the beiler and a stop valve or cock
between the check valve and the bailer or between the
check valve and the return pipe system.

Register, February, 1990, No. 410
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TABLE HG-709.1
EXPANSION TANK CAPACITIES FOR GRAVITY
HOT WATER SYSTEMS
Based on two-pipe system with average operating water
temperature 170°F, uslng cast iron coiumn radiation
with heat emission rate 150 Btu/hr sq ft equivalent
direction radiation

Istalied Equivaient Tank Capacity,
Direct Radiation.l sq ft gal
Up ta 350 13
Up to 450 21
Up to &S50 24
Up to 900 3o
Up to 1100 35
Up to 1439 40
Up to 1604 2-30
Up to 1800 2-=30
Up to 2000 2-35
Up to 2400 =40

NOTE:

(1) For systems with move than 2400 sq ft of irstalled equivalent
direct watar radiation, the required cagacity of the cusition tank
shail be incrassed on the basts of 1 gal tank capacity/33 sq ft of
additional equivalemt direct radiation

HG-T07 OIL HEATERS

{fa} A heater for ail or ather liquid harmiul to boiler
coperation aball not be installed directly in the stzam or
water space within a boiler.

{6) Where an external type beater for such service is
nsed, means shail be provided to prevent the introduc-
tion into the boiler of cil or other liquid harmiul to
boiler operation.

HG-70% PROVISIONS FOR THERMAIL
EXPANSION IN HOT WATER
SYSTEMS

All hot water heating systems incorporating hot
water tanks or fuid relief columns ahall be so instailed
a3 to prevent freering under normal operating concti-
tions.

HG-709.1 Systema With Opea Expansion Tank,
H the system i3 equipped with an open expansion tanic,
an indoor overflow from the upper portion of the
expansion tank shall be provided in addition to an
open vent, the indoor overflow to be carried within the
building to a snitable plumbing fixture or the basa-
ment.

HG-7092 Closed Type Systems. If the system is
of the closed type, an airtight tank or cther suitable air
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ARTICLE 7 — INSTALLATION REQUIREMENTS

TABLE HG-709.2
EXPANSION TANK CAPACITIES FOR FORCED
HOT WATER SYSTEMS
Based on average operating water temperature 195°F,
a fill pressure 12 psig, and maximum operating pressure

20 psig
System Voiume,2 Tank Capacity,
gal gal
109 15
200 3D
300 45
400 &0
500 75
1000 150
2000 300

NOTE:

(1) Includes volume water in bgiler, radiation, and piping, not
including expansion tank. A procedure for estimating system
voiume and for determining expansion tank sizes for ather design
senditions may be referred to in Chapter 10 of the 1964 adition
of the ASHRAE Guide and Data Boek Applicatiens.

cushion shall be installed that will be consistent with
the volume and capacity of the system, and it shall be
suitably designed for a hydrostatic test pressure of 214
times the allowable working pressure of the system.
Expansion tanks for systems designed to operate above
30 psi (207 kPa) shall be constructed in accordance
with Section VIII, Division 1. Provisions shall be
made for draieing the tank without emptying the
system, except for prepressurized tanks.

HG-769.3 Minimaom Capacity of Closed Type
Tank. The minimum capacity of the closed type

expansion tank may be determined from Tables HG-

7091 and HG-709.2 or from the following formoula
where the necessary information is available:

Ve = {0.00041T — 0.0466)V, ]/ [(Py/Pry — (Fa/FP,)]

where
¥, = minimum volume of tanks, gai
¥, == volume of system, not including tanks, gal
T = average operating temperature, "%
P. = atmospheric pressure, psi
P, = fill pressore, psi
P, = maximum operating pressure, psi
HG-709.4 Provisions for Thermal Expansion in

Hot Water Supply Systems. Iff a system is equipped
with a check valve or pressurc-reducing valve in the
cold water inlet line, consideration should be given to
the instailation of an airtight expansion tank or other
suitable air cushion. Otherwise, due to the thermal

Appendix B
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expansion of the water, the safety relief valve may lift
pericdicaily. If an expansion tank is provided, it shall
be constructed im accordance with Section VIII,
Division 1, for a maximum allowable working pres-
sure equal 1o or greater than the water heater. Except
for prepressurized tanks, provisioas shall be made for
draining the tank without emptying the system. See
Fig. HLW-.703.2 for a typical acceptable installation.

HG-710 STOP VALVES

HG-710.1 For Single Steam Beilers. When a stop
valve is used in the supply pipe connection of a single
steamn boiler, there shall be one used in the reterm pipe
connection.

HG-710.2 For Single Hot Water Heating Boilers

{a) Stop valves shall be located at am accessibie
point in the supply and return pipe comnections as
near the boiler nozzle as is convenient and practicable,
of a single hot water heating boiler installation to
permit draining the boiler without emptying the
system.

(b)) When the boiler is located above the system and
can be drained without draining the system, stop
valves may be eliminated.

HG-710.3 Far Multiple Boiler Instalistions, A
stop vaive shall be used in each supply and return pipe
connection of two or more boilers conmected to a
common system. See Figs. HG-703.1 and HG-703.2.

HG-710.4 Type of Stap Valve(s)

(e} All wvalves or cocks shall conform with the
applicable portions of HF-203 and may be ferrous or
nonferrous.

(&) The minimum pressure rating of all vaives or
cocks shall be at least equal to the pressure stamped
upon the boiler, and the temperature rating of such
valves or cocks, including all internal components,
shall be not less than 250°F (121°C).

{¢} Valves or cocks shall be flanged, threaded or
have ends suitable for welding or brazing.

{d) All valves or cocks with stems or spindles shall
have adjustable pressure rype packing glands and, in
addition, all piug type cocks shall be equipped with a
guard or gland. The plug or other operating mecha-
nism shall be distinctly marked in line with the
passage to indicate whether it is opened or closed.

(ej All valves or cocks shall have tight closure when
under boiler hydrostatic test pressure.
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HG-710.5  Identification of Stop Valves by Tags.
When stop valves arc used, they shall be properly
designated substantially as follows by tags of metaj or
other durabie material fastened to them:

Supply Valve — Ngmber ( )

Do Naot Close Withomt Also
Cloging Ferorn Valve —
Number { }

Rettinn Valve — Number ( )

Do Not Close Withoot Abo
Closing Supply Vaive -
Number ()

BOTTOM BLOWOFF OR DRAIN
VALVE

fa) Each boiler® zhall have a bottom blowoff or
drain pipe connection fitted with a valve or cock
conpected with the lowest water space practicable,
with the minimum size of blowodf piping and valves as
shown in Tzble HG-715. Drain and blowoff vaives
may be installed in the piping adjacent to the boiler as
shown in Figs. HG-703.1 and HG-703.2.

th) Any discharge piping connected to bottom
blowoff and/or bottom drain conmection shall be fall
size to the point of discharge,

{¢) The minimem pressure rating of blowci or
drain valves and/or cocks shall be equal to the
pressure stampexd on the boiler but in no case less than,
30 pai (207 kPa). The temperature ratng of such
valves and/or cocks shall be not leas than 250°F
(121°C).

HG-715

HG-T20 SETTING

Boilers of wrought muterials of the wet-bottom type
having an external width of over 36 in. (914 oum) shall
have not less than 12 in. (305 mm) berwesn the bottom
of the buoiler and the floorfine, with access for
mspection. When the width is 36 in. (914 mm) or less,
the distance between the bottom of the boiler and the
floorline shall be not less than 6 in. (152 mm), except
that, when any part of the wet bottom is not farther
from an outer =dge than 12 in. (305 mm), this distance
shafl be not less than 4 in. (102 mm).

IBailery having a capacity of 25 gal {95 ) or i are exempt fom
the mbove requirenents except that they must have a % iz, (19
oym) pipe zize minimuam drain vaive

Register, February, 1930, No. 410

WISCONSIN ADMINISTRATIVE CODE

SECTION IV — PART HG

TABLE HG-715
SKZE OF 30TTOM BLOWOFFL PIPING

AND VALVES
Minimum Requirmed Blowoff -
Safety or Safety Rellef Valve Capacity, Vatyes
ib of steam/ hre [Mote (2)] Sizm, in.
Up ta 500 Ya
501 tn 1250 1
1251 to 2500 1Y
2501 to &000 135
&00Y and [mrger 2

NOTES:

{1} The torm bloweff valve as used In this Section means all Slowoff
valves, drain valves, and pipe connectlons.

{2) To determine the dlscharge capacity of safety relief valves in
terms of Bhu, the relleving capacity in ib of stsam/hr is
multiplled by 1000.
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EXCERPTS FROM:

ASME BOILER AND PRESSURE VESSEL CODE

SECTION VIII
PRESSURE VESSELS

1980 EDITION
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INTRODUCTION

SCOPE
U-1 SCOPE!

(a) For the scope of this Division, pressure vessels
are containers for the containment of pressure, either
internaj or extermal. This pressure may be obtained
from an ¢xternal source, or by the application of heat
from a direct or indirect source, or any combination
thereof.

(b} This Division is divided into thres Subsections.
Subsection A consisis of Part UG, covering the
general requirements applicable to all pressure vessels.
Subsection B covers the specific requirements that are
applicable o the various methods used in the fabrica-
tion of pressure vessels. It consists of Parts TTW, UF,
and UB, dealing with welded, forged, and brazed
methods, respectively. Subsection C covers specific
requirements applicable to the several classes of
materials used in pressure vessel construction. It
consists of Parts UCS, UNF, UHA, UCI, UCL, UCD,
and UHT, dealing with carbon and [ow-alloy steels,
nonferrons metals, high-alloy steels, cast iron, clad
and lined material, cast ductile iron, and ferritic steels
with properties enhanced by heat treatment, respec-
tively.

fe) The following classes of vessels are not consid-
cred to be within the scope of this Division:

{1} those within the scope of other Sections

{2/ fired process tubular heaters

{3) pressure containers which are integral parts
or components of rotating or reciprocating mechanical
devices, such as pumps, compressors, turbines, genera-
tors, engines, and hydraulic or pneumatic cylinders
whers the primary design considerations and/or
stresses are derived from the functional requirements
of the devica

{4) except as covered in U-1{), structures whose

*In those applications where there are laws or regulations issued
by Mumicipal. State, Provincial or Federal Authoritiea covering
pressurs vessels, these laws or rcgulations sbhould be reviewed to
determine size or service limitations of the coverage whick may be
different or more restrictive than those given in this pamgraph.
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primary fonction is the transport of fluids from one
location to another within a system of which it is an
integral part, that is, piping systems

(5} piping components, such as pipe. flanges,
bolting, gaskets, valves, expansion joints, fittings, and
the pressure-containing parts of cther components,
such as strainers amd devices which serve such
PUrposes as mixing, separating, snubbing, distributing,
and metering or controlling flow, providing that
pressure-containing parts of such components are
generally recognized as piping components or accesso-
ries

{¢) vessels with a nominal water-containing ca-
pacity of 120 gal {454 1) or less for containing water®
under pressure, including those containing air, the
compression of which serves only a cushion

(7) a hot water supply storage tank heated by
Steam or any other indirect means when none of the
following limitations is exceeded:

{a) a heat input of 200,000 Bru/hr {58.6 XW)

(5) a water tempernture of 210°F (99°C)

(¢} a nominal water-containing capacity of 120
gal (454 1)

&) vessels having an internal or external operat-
ing pressure [see 3-1(f)] not exceeding 15 psi (103 kP2)
with no limitation on size [ses UG-28(e)]

(%) vessels having an inside diameter, width,
height, or cross section diagonal not exceeding § in.
(152 mm), with no limitation on length of vessel or
pressurs

fd) The rmles of this Division have been formulated
on the basis of design principies and construction
practices applicable to vessels designed for pressurss
not exceeding 3,000 psi (20 670 kPa). For pressures
above 3,000 psi (20 670 kPa), deviations from and
additions to these rules usually are necessary to meet
the reguirements of design principles and construction
practices for these higher pressures. Only in the event
that after having applied these additional design
principies and construction practices the vessel still

*The water moy contain additives provided the fask point of the
aqueous solution at atmospheric pressure is 185°F {85°C) or higher.



INDUSTRY, LABOR & HUMAN RELATIONS 123

U-1-17-2

complies with all of the requirements of this Division
may it be stamped with the applicable Code symbol.

(e) In relation to the geometry of pressure-contain-
ng parts, the scope of this Division shail include the
following:

(I) where external piping is to be comnected to
the veassl:
{a) the welding end conmection for the frst
circummnferential joint for welded connections
(b) the first threaded joint for screwed connec-
tions
fc) the face of the first flange for bolted,
connections
{d) the first sealing surface for proprictary
connections or fittings
(2} where nonpresaure pans are welded directly
to either the internal or external surface of a pressore
vexsel, the weld amaching the part to the vessel (sec
UG-54, UG-55 and Appendices D and G)
(3) pressore-cetaining covers for vessei openings,
such as masnhole and handhole covers
(4) the first sealing surface for proprietary fitings
for which rules are not provided by this Division, such
as gages and instruments
for pressure relief devices necsssary to satisfy the
requirements of UG-125 through UG-136 and Appen-
dix 11.

{g} Unfired steam boilers as defined im Section I
shall be comstrected in accordance with the rales of
Section I or this Division [see 1IG-125(b) and TW-
2

The following pressure vessels in which steam is
generated shall be constructad in accordance with the
tules of this Diviston:

(1) vessels kmown as cvaporators or heat ex-
changers

(2) vessels in which steam is generated by the use
of heat resulting from operation of a processing systcm
contaming a nomber of presgure vessels snch as used
in the manufacrare of chemical and petrofeum prod-
ucts

{h) Pressure vessels or parts subject to direct firing
from the combustion of fuel (solid, Lquid, or gaseous),
which are not within the scope of Sections I, ITIL, or IV
may be constructed in accordance with the rules of
thix Division [see UW-2(d)].

{i) Apy pressure vessel which meets all of the
requirements of this Divigion, inciuding these for
inspection, may be stamped with the Code “U”
symbeol even though exempred from such stamping.

(i} Pressure vessels exclusive of those covered in
{e), (g), and (k) that are not required by the rules of

Appendix B
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this Diivision to be fully radiographed, which ar= not
provided with quick actuating closures (see UG-35
and that do not exceed the foliowing volume and
pressure limits may be exempted from inspection by
Inspectors, as defined in UG-91, provided that they
comply in all other respects with the requirements of
this Drivision:

1) 5 cu ft (D.14 m?) in volume and 250 psi (1720
kPa) design pressure, or

{2) 1% cu ft (0.04 m™) in volume and 600 pei
(4140 kPa}) destgn pressure

In an assembly of vessels, the Bmications i (1) and

{2) apply to cach vessel and not the asgembiy as a
whole. Vessels fabricated in accordance with this rule
shail be marked with the “Ul™ symbel in Fig. UG-
116, sketch (b), and with the data required in UG-116.
Certificates of Compitance shall satisfy the reqguire-
ments of UG-120(=).

GENERAT
-2 GENERAL

(@} The nser or bis designatcd agent® shall establish
the design requirements for pressare vessels, taking
into comsideration factors associated with normal
operation, and such other comditions as startup and
shutdown.
Such consideration shall inchuds but shall not be
limited to, the following:
{I) the need for corrcmion allowance beyomd
thoae specified by the rules of this Division (sec UG-

25

{2} the definition of lethal services. For exampie,
ses UW-2(s). .

(3} the need for postweid hent reaiment beyond
the requirements of this Division and dependent on
service conditions;

{4) for pressure vessels in which steam 18 gener-
ated, or water is heated, [ses U-1(g) and (k)] the need
for piping, valves, instruments, and fittings to pexform
the fanctions covered by PG-59 through PG-61 of
Section L.
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PRESSURE RELIEF DEVICES
UG-125 GENERAL

fa) All pressure vessels within the Scope of this
Division, irrespective of size or pressure, shall be
provided® with protective devices in accordance with
the requirements of UG-125 through UG-136.

b} An unfired steam boiler, as defined in UU-1(g),
shall be equipped with pressure relief devices required
by Section I insofar as they are applicable to the
service of the particular installation.

fc) All pressure vesscls other than unfired steam
boilers shall be protected by a pressure-relieving
device that shall prevent the pressure from rising more
than 109 above the maximum allowable working
pressure except as permitted ie (1) and (2). (See UG-
134 for pressure settings.}

{I) When muitipie pressure relieving devices are
provided and set in accordance with UG-134(a), they

MGafety devices need not be provided by the vessel manufacturer,
but overpressure protection shall be provided prior to placing the
veszel in service.,

Register, February, 1990, No. 410
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UG-125-UG-126-

shall prevent the pressure from rising more than 169%
above the maximum allowable working pressure,

(2) Where an additional hazard can be created by
«xposure of a pressure veasel to fire or other unexpect-
ed sources of exterpal heat, suppiemental pressure
telicving devices shall be installed to protest against
excessive pressure. Such supplemental pressure reliev-
ing devices shall be capable of preventing the pressure
from rising more than 2195 above the maximum
allgwabie working pressure. The same pressure reliev-
ing devices may be mnsed to satisiy the capacity
requirements of (c) or (cX1) and this paragraph
provided the pressure sctting requirementy of UG-
1344(a) are met.

(3} Pressure refief devices, intended primarily for
protection ageinst expogure of a4 pressore vessel to fire
or ather unexpected sources of external heat instailed
om vessels having no permanent supply connection and
ased for storage at ambient temperatures of nonrefrig-
erated lquefied compresasd gases, 3% are excluoded from
the requirements of (cX1) and (c}(2), provided:

{a) the relicf devices are capabie of preventing
the pressure from rising more than 209 above the
maximum allowable working pressure of the vessels;

{b) the set pressore of these devices shall not
exceed the maximum allowabie working pressure of
the vesasls:

(o) the vessels have sufficient ullage to avoid a
liquid fuil condition;

(d) the maximum aflowable working pressure
of the vessels on which these devices are installed is
greater than the vapor pressare of the stored Hquefied
compressed gzas at the reaximum anticipated tempera-
ture™® that the gas will reasch under atmospheric
conditions; and

(e} pressure relief valves used to satisfy these
provisions aiso comply with the requirements of UG-
129a)(5), UG-131(cX2), and UG-134(=)}2).

(d) Pressure relieving devices shall be constructed,
located, and installed so that they are readily accessi-
ble for inspection and repsir and so that they canmot
be readily rendered inoperntive (see Appendiz M), and
ahould be selected on the basis of their intended
service.

{e) If a pressure indicating gage is provided to
determine the vessel pressare at or near the ser
that is graduated with an upper limit that is neither

BFPer the purpose of these rmles, gases are comsidered 1o be
snbstances having a vapor presstse greater than 40 paia a8 [00°F
(357C).

MNormaally this tonpoature dbould sot be low thon 1155 (46°C).
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leas than 1.25 times the sct pressure of the relief device
nor mors than twice the maximum allowable working
pressure of the vessel. Additional gages may be
(7 Pressure relief valves or nomreclosing pressure
relief devices™ may be used as protective devices.
Nonreclosing pressure relief devices may be used
either ajone or, if applicable, in combination with
safety or safety relief valves on vesseis.
NOTE: Use of noorcclosing devices of xmne types may be
adviable on vessels contining sobstances that may rendar s asfery
or safety reliaf valve inoporative, where o loss of valnable aserial
by feakags should be avoided, or where contanymation of the
atmosphere by leskage of aoxious fnide must be avoided. The mec

afrupmedukdﬂmmlylkohadvubhwhmmmd
raios of pressurs rise may be encounterod.

(@) Yeuels that are to operate completely filled with
liguid skall be equipped with lquid relief valves,
unless octherwise protected against overpressure.

fh)} The protective devices required iz (3) need not

be instafled directly on a pressure vessel when the
source of pressure ia external to the vessel and is under
such positive control that the preasure in the vessel
cannot exceed the maximum alowable working pres-
sare at the operating temperature except as permitted
m {c) (se= UG-98).
NOTE: Prxsure reduocing valves snd similer mechameal or
éincirical control instrumencs, except for plot opermted valves a4
pumﬂdeG—llG(b).mnﬂtcmducﬂumﬂnmﬂym
in ACHON (O PIovant stovs pestres from being devedoped.

(i} Safety and safety relief valves for steam service
shall meet the requirements of UG-131{b).

UG-126 PRESSURE RELIEF VALVES®

(a} Safety, safety relief, and relief valves shall be of
the direct spring loadexd type.

{&) Pilot operated pressure relief vaives may be
used, provided that the pilot is self-actieated and the

YA premure reiis/ woive i3 a xewsure rolief device which i

nonreciating  preyTursy
reilsf device ia a premwore oelief device designed o remam open
after operation.
A urfiry vaive i3 a pressure relief valve actoated by inlet static
pressare and characterized by rapid opming or pop ecticn. A redier”
vafye is a prooure relief valve aciosted by indet static prosae
which cpets in proportion to tho increase in pressure over the
mAmﬁtymﬂcfmfunamrdﬁvﬂva
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main valve will open automatically at not over the set
pressure and will discharge its full rated capacity if
some essential part of the pilot should fail.

(¢} The spring in a pressure relisf valve in service
for pressures up to and including 250 psi (1720 kPa)
sball not be reset for any pressure more than 10%
above or 10% below that for which the valve is
marked. For higher pressures, the spring shall not be
reset for any pressure more than 5% above or 5%
below that for which the safety or relief valve is
marked.

{d) The set pressure tolerances, plus or minus, of
pressure relief valves shall not exeeed 2 psi (13.8 kPa)
for pressures up to and including 70 psi (483 kPa) and
3¢5 for pressures above 70 psi (433 kPa).

UG-127 NONRECLOSING PRESSURE

RELTEF DEVICES

(a) Rupture Disk Devices®?
(1} General

fa) Every rupture disk shall have a stamped
bursting pressure within a manuofacturing design
range® at a specified disk temperaturs,®’ shall be
marked with a lot number, and shall be guarantsed by
its manufacturer to burst within 5% (plus or minus) of
its stamped bursting pressure at the coincident disk
temperature.

(b} The stamped bursting pressure within the
manufacturing design range at the coincident disk
temperature shall be derived by one of the following
methods. All the tests of disks for a given lot shail be
made in a hoider of the same form and dimensions as
that with which the disk is to be nsed.

(1) At least two sample rupture disks from

“Ampmnd&kdeﬁmhamlodngmmrcﬁddﬂiu
sctuated by inlet static pressore and designed to function by the
bursting of a prowsure containimp disk. A rupture disk i3 the
pressure coutaining and pressure sensitive element of a rupure
disk device. A rupture disk Acider is the stucture which encloses
and clamps the mupturs disk in position. Rupturc disks may be
dexigned in several ioms, such as pinin fat, pre-bulged or
reverse buckling, and moy be made of either ductile or brittle
materinl; rupture disk material 8 oot required to conform to an
ASME specification. The material of the rupture disk hokder shall
e listed in Section II and this Division.

“WThe manufacturing design ronge is o range of pressure within
which the avernge burst pressure of test disks must fall t0 be
accsprable for o particular requirement as ggreed upon between the
rupture disk manufacturer and the user or his agent. The disk
shail be marked at the average burse pressure of afl test disks.
“1The specified disk temperature supplied to the ruprure disk
mancfacrurer shall be the expected temperamure of the disk when
an emergency condition exists and the disk is expected to rupture.

Register, February, 1990, No. 410

UG-126-UG-127

each lot of rapture disks, made from the same
materials and of the same size as those to be used,
shali be burst to verify that the stamped bursting
pressure falls within the manufacturing design range
at the coincident disk temperature. At least one disk
shall be bugrst at room temperature. The stamped
rating at the specified disk temperature shall be the
average of the bursts at coincident disk temperature.

{2) At least four sampls rapture disks, but
not Jess than 5%, from each lot of rupture disks, made
from the same material and of the same size as those
to be used, shall be burst at four different tempera-
tures, distributed over the applicable temperature
range for which the disks will be used. These data
shall be used to establish a curve of bursting pressure
versus temperature for the lot of disks. The stamped
rating at the coincident disk temperature shall be
interpolated from this curve.

{3) For pre-bulged, solid metal disks or
graphite disks only, a curve of percentage ratio at
temperatures other than ambicnt may be established
ag in (2} above, using one size of disk for each lot of
material. At least four bursts at four different tempera-
tures shall be used to establish the above curve over
the applicable temperatire range. At least two disks
from each lot of disks, made from this lot of material
and of the same size as those to be used, shall be burst
at ambient temperature to establish the room tempera-
ture rating of the lot of disks.

The percent change of bursting pressure taken from
the above curve shall be used to establish the stamped
rating at the coincident disk teruperature for the lot of
disiks.

(2) Capacrity Raiing
fa) The calculated capacity rating of a rupture
disk device shall not exceed a value based on the
applicable theoretical formula (see UG-131) for the
various media multiplied by:

K = Coeflicient = 0.62

The area 4 (square inches) in the theoretical formula
shiall be the minimum net area existing after disk
burst. 42

(b} In lieu of the method of capacity rating in
() above, 2 manufacturer may have the capacity of a
given rupture disk device design certified for the Kp

©The minimum net flow ares is the calculaced net aren after a
complete burst of the disk with appropriare allowance for anmy
structural members which may reduce the net How area through
the rupture disk device. The net ow area for sizing purposes shall
not exceed the nominal pipe size aren of the rapture disk device.
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coefficient in general accordance with the procedures
of UG-131, as appiicable.
(3) Appiication of Rupture Disks
(¢} A rupture disk device may be used as the
sole pressure relieving device on a vessell
NOTE: Whea rupture disk devices are taed, it is reoommnended

nstailed will revalt in safficient opening of the cuprare disk.

) A mupmre disk device may be installed
between a pressure relief valve®™ and the wvessel
provided:

(1) The combinativn of the spring loaded
safety or safety refief vaive and the roptore disk device
is ampie in capacity to meet the requirements of UG-
133{a) and (b).

{2) The stamped capacity of a spring loaded
safety. or safety relief valve (mozzie type) when
inxtalled with a reptore disk device between the iniet
of the valve and the vesacl shail be multiplied by a
factor of 0.30 of the rated relieving capacity of the
valve alone, or alternatively, the capacity of such a
combination shall be established in accordance with
{3) beiow.

{3} The capacity of the combinaticn of the
safety relief vajve may be established in accordance
with the appropriate paragraphs of UG-132, Ce-
tification of Capacity of Safety and Safery Relief
Valves in Combination with Nomreclosing Preasurs
Relisf Devicea,

{4} The space between a rupture disk device
and a safety or safety relief valve shail be provided
with a pressurs gage, a try cock, free vent, or suitable
telltale indicator. This arrangement pexmits detection
of disk rapture or leskage.**

{5) The opening (s=e footnote 43) provided
through the ropture disk, after burst, is safficient to
permit a flow equal to the capacity of the valve [(2)

“Jse of a rupture disk device in combinetion with a asfery or
valve shail be carcefolly cvalnated to insms ther the
action of the valve comcident with the barsting of the

“YYsers are warned that a ropture disk will oot burst ar its design
if . . s
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and (3) above], and ther= is no-chance of interference
with proper functioning of the valve; but in Do case
sfrall this area be less than 809 of the area of the inlet
of the valve unlese the capacity and functioning of the
specific combination of rupturé disk and valve have
besn cstablished by test in accordance with UG-132.

(e) A rupture disk device may be installed on
the outlet side*S of a spring loaded safety relief valve
which is opened by direct action of the pressure in the
veasel ided:
(I) The valve is so designed that it will not
fail to open at itx proper pressure setting regardiess of
any back pressure that can accumulate between the
valve disk and the rupture disk. The space between the
valve disk and ihe roptare disk shall be vented or
drained to prevent accumulation of pressure due to a
small amount of leakage from the valve.€?

{2) The valve is ample in capacity to meet
the requirements of TUUG-133(a) and (b).

(3) The stamped bursting pressure of the
rapture disk at the coitcident disk temperature plus
any presgure in the outlet piping shall not exceed the
design pressure of the outlet portion of the safety or
safety relief valve and any pipe or fitting between the
wvalve and the rupture disk device. However, in no case
ghail the stamped bursting pressure of the mapture disk
at the coincident operating temperatnre pius any
pressurz in the outletr piping exceed the maximum
allowable working pressure of the vessel or the set
pressure of the safery or safety relief valve.

(JJ‘Iheopmmgpmwdad thronghthcmp—

or safety relief valve without exceeding the allowabie
overpressurs.
(5} Any piping beyond the rupture disk
cannot be obatructed by the rupturs disk or fragment.
{6} The contents of the vessel are clean

£
Y
§
é—

ini :
guses from s common M ].ine&umrenc.hmsﬂ::vﬂw
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the rupture disk (or in any other outlet that may be
provided) will not clog the outlet.
(7} The bonnet of the safety relief valve shall
be vented o prevent accumulation of pressure.
(b) Breaking Pin Deviee*”

(1} Breaking pin devices shall not be used as
single devices but only in combination between the
safety or safety relief valve and the vessal

{2} The space between a breaking pin device and
a safety or safety relief valve shall be provided with a
pressure page, a try cock, 2 free vent, or sumitable
telltale indicator. This arrangement permits detection
of breaking pin device operation or leakage.

-{3) Each breaking pin device shail have a rated
pressure and temperature at which the pin will break.
The breaking pin shall be identified to a lot number
and shall be guaranteed by the manufacturer to break
when the rated pressure, within the following toler-
anices, is applied to the device:

Rated Pressore, psi

Minimum Maximum Telerance, Plus or Minus, psi
30 150 5
151 275 10
276 375 15

(4} The rated pressure of the breaking pin plus
the tolerance in psi (kPa) shall not exceed 105% of the
maximn allowable working pressure of the vessel to
which it is applied.

{3) The rated pressuzre at the coincident operating
temperature?® shall be verified by breaking two or
more sample breaking pins from each lot of the same
material and the same size as those to be used. The lot
size ghall not exceed 25. The test shall be made in a
device of the same form and pressurs dimensions as
that in which the breaking pin is to be used.

fc) Spring Loaded Nonreclosing Pressure Relicf
Device

(1) A spring loaded nonreclosing pressurse relief
device, pressure actusted by means which permit the
spring loaded portion of the device to open at the
specified set pressure and remain open until manually
reset, may be used provided the design of the spring
loaded nonreclosing device is such that if the actuating

TA breaking pin device is a nonreclosing pressure reficf devies
actuatedt by inlet atatic prewnres and designed to function by the
breaikage of a load-carrying section of & pin which supports a
pressure containing member. A Srecking pin is the load-carrying
clement of n breaking pin device. A breaking pin housing is the
structure winch encloses the breaking pic mechanisor, The
materinl of the housing shall be listed in Section I and in this
“The specifid temperature supplicd to the bresking pin
manufacturer sitall be the temperature of the breaking pin when an
emergency condition exists snd the pin is expected to break.
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means fail, the device will achieve full opening at or
below its set pressure. Such a device may not be used
in combination with any other pressure relief device.
The tolerance on opening point shall nor exceed
£ 5%.

fZ) The calculated capacity rating of a spring
loaded nonreclosing pressure relief device shall not
exceed a value based on the applicable theoretical
formula (see UG-131) for the various media, munolti-
plied by: X = Coefficient = 0.62.

The arsa A (square inches) im the theoratical
formula shall be the flow area through the minimum
opening of the nonreclosing pressure relief device.

3) In Yiew of the method of capacity rating in (2)
above, a manufacturer may have the capacity of a
spring loaded nocnreclosing pressure relief device
design certified in general accordance with the proce-
dures of UG-131, as applicable.

UG-128 LIQUID RELIEF VALVES

Any liquid relief valve used shaill be at least 24 in.
iron pipe size.

UG-129 MARKING

(a) Safery, Safery Relief and FPilot Gperated Pressure
Relief Valves. EBach safety, safety relief, and pilot
operated valve % in. pipe size and larger shail be
plainly marked by the manufzcnarer or assembler with
the required data in such 2 way that the marking will
not be obliterated in service. The marking may be
placed on the valve or on a plate or plates securely
fastened to the valve. The Code symbol shall be
stamped on the valve or nameplaie, but the other
required data may be stamped, etched, impressed, or
cast on the valve or pameplate. The marking shall
include the following:

¢1) the name or identifying trademark of the
manuiacturer;

(2} manufacturer’s design or type number;

() size . __in. {the pipe size of the valve inlet);

(4) set pressure._ psi;

(5) capacity....cu ft/min of air (60°F and 14.7
psia). Valves that are capacity certified in accordance
with TIG-131(c)(2) shall also be marked “At 20%
opP.”

(&) capacity_____1b/hr of saturated steam for
valves certified on steam or complying with UG-
L3100}

NOTE: In addition, the mapufactorer may indicate the capacity in
other Auicls (see Appendix 11).
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FI1G. UG-129 OFFICIAL SYMBOL
FOR STAMP TGO DENOTE THE
AMERICAN SOCIETY OF
MECHANICAL ENGINEERS”
STANDARD

{7) year built, or altermatively, a coding may be
markerd on the valve such that the valve manufacturer
can ideadfy the year built

78) ASME Symbol as shown in Fig. UG-129.
Valves smaller than 3 in. pipe size are ezempt from
requirements (3), (5), and (6). Requirements (13, (2),
{4), (7), and (8) may be marked on tags attached by
wire, adhesive, or other mcans suitable for the service

it

(b) Safety and safety relief valves certified for a
steam discharging capacity under the provizions of
Section I and benrimg the official Code symbol stamp
of Section I for safety valves may be usexdd om pressuce
vessels. The rated capacity in terma of other floids
ahall be determined by the method of conversion given
in Appendix 11. [See UG-131(h).]

(¢c) Prexsure Relief Vaives in Combination with
Rupture Disic Devicex Pressure relief valves in comibi-
nation with rupture disk devices shall be marked with,
the capsacity estabiished in accordance with UG-
127(a) 3NN or UG-127e)(3Nb)X3), in addition ito
the marking of UG-12%x) and UG-12%(f). The mark-
ing may be placed on the valve or on a plate or piates
securely fastened to the valve The marking shail
include the following:

(1} A combination with capacity certified per
UG-127(a}3Hb)X2) shall be marked, prior to installa-
tiom, ag follows:

fa) capacity of combination__ b of
saturated steam/hr o eow ft of air/min
(60°F and. 14.7 psia)

(2) A combination with capacity certified per
UG-127(a)} 3 bX3) shail be marked by the responsible
manufacturer, as follows:

fa) name of manufecturer of valve

5} design or type number of valve

fc) neme of manufacturer of rupture disk
device

{d} design or type number of rupwure disk
device

fe} capacity of combination b of
saturated steam/hr or—__cu ft of air/min
(60°F and 14.7 psiz)

(d) Pressure Relicf Valves in Combination with
Breaking Pin Devices. Pressure relief valves in combi-

Appendix B
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npation with breaking pin devices shall be marked in
accordance with FG-129(a). In addition, the rated
pressure shail be marked on the breaking pin and the
breaking pin housing.

{e) Liguid Relief Valves Each liquid relief valve
sitall be marked with the following data:

() paxpe or identifying trademark of the manu-
factursr

(2) manufacturer's design or type numbper

(3} size.. . o (pipe size of inlet)

(4} sct pressure— Dl

{5} relieving capacity____ ... gal of water/min
at TO'F

(f Rupture Disk Deviees Every rupture disk shall
be plainiy marked by the manufacturer in such a way
that the marking will not be obliterated in service. The
raprure disk mariing may be placed on the flange of
the disk or on a metal tab permanently attached
thereto.** The marking shall inciude the following:

(1} the name or identifying trademark of the
manufacturer

{2) manufacturer’s design or type number

{3) lot number

() size ___________in.,

{5) stamped bursting presgure_ psi

(6) coincident disk temperature . F

(7) capacity . Ib of saturared steam/hr,
or o ouftof air/min (60°F and 14.7 paia)
NOTE: In sddition, the manofocturey may indicate the crpacity
in othar fuids (soe Appeadiz 11

Ttems (1), (2), and (4) shaill also be marked on the
rupture disk holder.

(g} Spring Loaded Nonreciosing Pressure Relief
Devices. Spring loaded nonreclosing pressure relief
devices shall be marked in accordance with UG-129%a)
except thar the Code symbol stamyp is to be applied
only when the capacity has been established and
certified inm accordance with UG-127(eX3) and ail
other requirements of UG-130 have been met.

Register, February, 1990, No. 410
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DETERMINATION OF PRESSURE
RELIEVING REQUIREMENTS

(2} Except a3 permitted in (b). the aggregnts capac-
ity of the pressure-refieving devices connected to any
vessel or system of vesaels for the relesse of a liquid,
air, steamn, or other vapor shall be snfficient to carry
off the maximum quantity that can be generated or
suppiied to the attached equipment wirthout permitting
a rise in pressure within the vessel of more than 16%
above the maximum allowable working pressure when
the pressure-relieving devices are blowing.

(3} Protective devices as permitted in UG-125(c)(2),
as protecrion agninat excessive pressure cansed by

UG-133
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exposure to fire or other sources of externai hear, shall
have a relieving capacity sufficient. to prevent the
pressure from rising more than 219 above the
maximum ailowabie working pressure of the vessel
when all pressure relieving devices are blowing.

{c) Veasels comnected together by a svstemn of
adequats piping not containing valves which can
isolate any vessel may be considered as one unit in
figurimg the required relieving capacity of pressure
relieving safety devices to be furnished.

(d) Heht exchangers and similar vessals shall be
protected with a relieving device of sufficient capacity
to avoid ovexrpressure in case of an intermal failure.

(e} The oficial rated capacity of a prevsure relieving
safety device shail be thar which is stamped on the
device and guaranteed by the manufacturer.

() The rated pressure relieving capacity of a
pressure relief valve for other than steam or air shall
be determined by the method of conversion given in
Appendix 11.

(2} To prorate the relieving capacity at any reliev-
ing pressure greater than 1.10p, as permitted under
UG-125, a multiplier may be appilicd to the official
relieving capacity of a pressure refieving device as
follows:

P+ 14.7
1.10p + 14.7

where
P=relieving pressure, Puig
P=set pressure, psig

PRESSURE SETTING OF
PRESSURE RELIEF DEVICES

(@) When a single pressure-relieving device is nsed,
it shall be set 10 operate™? at a pressure not exceeding
the maximum allowable wm-hng pressure: of the

UG-134

need be set at or below the maximum aillowabie
working pressure, and the additional devices may be
set to open at higher pressures but in no case at a
pressure higher than 10525 of the maximuom allowable
working prewsure, except as providad in (b).

{4} Protective devices permitted in UG-125(c)(2} as
protection againsgt excessive presgure caused by expo-

Ser 1o apergte means the sot pressure of a pressare relief valve oc

a spring losded nowreclosing device; the bursting pressure of a
mptundukduw::w tha brealdng pressare of a breaking pin
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sure to fire or other sources of eaxternal heat shall be
s¢t to operats at a pressure not in excess of 1109 of
the maximum allowable working pressure of the
vessel. If such a device is used to meet the require-
ments of both UG-125(c) and UG-125(c)(2), it shall be
set 10 operate at not over the maximum allowable
working pressure.

fc) If the operating conditions of a walve are
changed so as to require another spring rated for a
differsnt pressure, the relief setting shall be adjusted
by the manufacturer or by an individnal certified by
the manufacturer of that safety valve: the valve shall
be remarked by cither of them in conformance with
UG-129.

{d) The pressure at which any device is set to
operats shall include the effects of static head and
constant back pressure.

{e){i} The set pressure tolerance, plus or minus, or
prassure relief valves shall not exceed 2 psi (i3.8 kPa)
for pressures up to and including 70 psi (483 kPa) and
3% for pressures above 70 psi (483 kPa), except as
covered in (£)(2).

{2) The set pressure tolerance of pressure relief
valves which comply with UG-125(c)3) shall be
within 0%, +10%.

UG-135 INSTALLATION

fa) Safety, safety relief and pilot operated pressure
relief valves, and noureclosing pressure relief devices
shall be connected to the vessel in the vapor space
above any contained liquid or to piping connected to
the vapor spece in the vessel which is to be protected.

{b) The opening through all pipe and fittmgs
hatwesnr a pressure vedsel and its pressure-relieving
device shall have at least the arca of the pressure-
relieving device inlet, and the flow characteristics of
this upstream system shall be such that the pressurs
drop will not reduce the relisving capacity below that
required or adversely affect the proper vperation of the
pressure-relieving device. The opening in the vessel
wall shall be designed to provide direct and unob-
sttucted fow betwsen the vessel and its pressure-
relieving device.

fc) When two or more required pressurs-relieving
devices are placed on one connection, the inlet internal
cross-sectional area of this connection shall be at least
equal to the combined inlet areas of the safety devices
connected to it, and the flow characteristics of the
upstream system shail satisfy the requirements of (b).

{d) Liquid relief valves shall be connected below the
normal Hquid level.
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fe) There shall be no intervening stop valves be-
tween the vessel and its protective device or devices, or
between the protective device or devices and the point
of discharge, except:

{1} when these stop valves are so constructed or
positively controlled that the closing of the maxirnum
number of block valves possible at one time will not
reduce the pressure relieving capacity provided by the
unaffected relieving devices below the required reliev-
ing capacity; or

{2) under conditions set forth in Appendix M.

() The safety devices on =zll vessels shall be so
installed that their proper functicning will not be
hindered by the nature of the vessel’s contents.

{g) Discharge lines from pressure relieving safery
devices shall be designed to facilitate drainage or shail
be fitted with drains to prevent liguid from ledging in
the discharge side of the safety device, and such lines
shall Iead to a safe piace of discharge. The size of the
discharge lines shall be such that any pressure that
may exist or develop will not reduce the relieving
capacity of the relieving d=vices below that required to
properly protect the vessel. [See UG-136(a) (B) and
Appendix M.]

Register, February, 1990, No. 410
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FOREWORD

The gmneral phifosophy underlying this Power Piping Code is 1o parzllel those provisions of Section [, Power
Boiiers, of the ASME Hoiler and Pressure Vessel Code, as they can be applied to power piping systems. The
Allowable Stress Values for power piping are generally consistent with those assigned for power boilers. This Cade
is more conservative than some other piping codes, reflecting the need for long service life and maximurn reliabilicy
in power plant installations.

The Power Piping Code as currently written does not differentiate between the design, fabrication. and srection
requiremnents for critical and noncritical piping systems, except for certain stress calculations and mandatory
nondestructive tests of welds for heavy wall, high temperaturs applications. The problem imvolved is to try to reach
agreement on how to avaluste criticality, and to avoid the inference that noncritical systems do not require
competencs in design, fabrication, and erection. Somce day such levels of quality may be definabie, so that the need
for the many differsnt piping codes will be overcome.

There are many instances where the Code serves to warn a designer, fabricator, or erector against possible pitfalls;
but the Code is not ¢ handbook, and cannot substitute for sducation, expericnce, and sound engineering judgment.

The Code never inrentipnaily puts a ceiling limit on conservatism. A designer is free to specify more rigid
requirements as be feels they may be justified. Conversely, a designer who is capable of a more rigorous analysis than
is specified in the Code may justify a less conservative design, and still sarisfy the basic intent of the Code.

The Power Piping Committes strives to keep abreast of the current technological improvernents in new materials,
fabrication practices, and testing techniques; and endeavors 10 keeps the Code updated to permit the use of acceptable
new developments.

Register, February, 1990, No. 410
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INTRODUCTION

The Code for Pressure Piping, B31, consists of a number
of Sections, which collsstively constitute the Code. Herci-
nafter in this Introduction and in the text of this Code Sec-
tion B31.1, when the word “Code™ is used without identifi-
cation to another specific Code Seetion. it means this Code
Section.

The Code for Pressure Piping scts forth engineering re-
quirements deemed necessary for safe design and construc-
tion of piping systerns. While safety is the basic consideration
of this Code, this factor alone will not necessarily govern the
fina] specifications for sny pressure piping system. The de-
signer is cautioned that the Cede is not a design handbook.
The Code doss not do away with the need for the engineer
or competent engincering judgment.

The Code contains basic reference data and formulas nec-
essary for design. It is intended to state these requirements in
terms of basic dasign principies to the fullest possible extent,
supplemented with specific requirements where necessary to
obtain uniform interpretation of principle. It contains prohi-
bitions in arcas where practices or designs arc known to be
unsafa. In other areas the Code contains warnings or “flags”
where caution is known to be necessary, but whers it is feit
that 3 direct prohibition would be unwisa,

The Code includes:

(1) material specifications and component standards which
have been accepted for Code usage;

2} the designation of proper dimensional standards for the
elernents comprising piping systems;

f3) requirements for the design of component parts and
assembled units, including necessary pipe supporting cle-
mens;

(4} requirements for the evaluation and limitation of
stresses, reactions, and movements associated with pressurs,
temperature, and external forces;

3} requirements for the fabrication. assembly, and erec-
tion of piping systems.

Register, February, 1990, No. 410

{6} requirements for testing and inspecting of eiements
befors assembly or erection and of the completed systoms
after srection.

The components of piping systems shail comply with the
Specifications and Standards listed in the Code. Compliance
with this Code requires that fundamental principies be fol-
lowed and that materials or practices not specificaily ap-
proved under this Code, but which arz not prohibited by the
Caode, be qualified for use as set forth in the applicable chap-
ters of the Code.

The specific design requirements of the Cede usually re-
volve arcund a simplified engineering approach to a subject.
It is intended thar a designer capable of applying more com-
plete and rigorous analysis to special or cnusual problems
shal] have latitude in the development of such designs and the
evaluation of complex or combined strasses. In such cases the
designer is responsible for demonstrating the validity of his
approach.

This Code shall not be retroactive, or construed as apply-
ing to piping systems erected beforz the date of issuance.
After cods revisions are approved by ASME and accepted by

ANSI, they may be used by agreement between contracting

parties beginning with the dare of issuance shown on the
document title page. Revisions become mandatory as mini-
mum requirerments six months after date of issuance sxcept
for piping installations or components conotracted for or
under construction prier to the end of the 6 month period.

Manufacturers and users of piping are cautioned 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 piping is to be installed.

Attention of users of the Code is dirccted to the fact that
the numbenng of the Divisions and the marerial thereunder
may not be consecutive. Such discontinuity is recognized. It
15 oot the result of cditonal or printing crrors. An attempt has
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bern made. insofar as possibie, to follow a uniform outhine in
the varicus Sections. Due to the fact that the compiete outline
may cover phazes not applicable ro a parriculer Section, the
Code has been prepared with gaps in the numbering It is
believed that in this way, cross referencing betwrern Sections
s madc casicr and use of the Code i facilitaiod since the same
subject, m gencral, appesrs under the same number and sub-
aumber in ail Sections.

This Code is under the direction of the ASME Code Com-
mitier for Pressure Piping, B3 1. The procedures of the Com-
mitter are accredited by the Amevican Mational Standards
Institute.

The Committers is & continuing one and is organized to
kexp the Code up to daie in context xnd in atep with the
developments in materizls, constructiom, and usage. Revi-
sions are issned periodically, New aditions are published at
three year intervals,

Appendix B

The Committer has established an orderly procedure to
consider requests for nterpretations and revisions of Code
requirements. In order to receive consideration, inquiries
shail be in writing and must give full partculars.

When an approved reply 0 an inquiry involves a change
in Code requirements, the roling is made public through the
issunnce of a “Case™ This is published in Mecharical Engi-
meering. A “Case Interpretation and Revision™ service i3
maintained for the benefir of all who use the Code. Sugges
ticns for revisions may origmate within the Committec irself

All requests for interpretations or suggrations for revisions
shouid be addressed to the Secretary, ASME Code Commit-
tee for Pressure Piping in care of The American Society of
Mechanical Engineers, United Engineering Center, 345 East
#Tth Street, New York, N.Y. 10017.
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100 GENERAL

This Power Piping Code is one of several Sections of
the American Society of Mechanical Engineers Code
for Pressure Piping, B31. This Section is published as
a separate document for convenience,

Standards and Specifications specifically incorpo-
rated by reference into this Code are shown in Tabie
126.1. It is not considered practical to refer to a dated
edition of =ach of the Standards and Specifications in
this Code. Instead, the dated edition refersnces are
included in an Addendum which will be revised twice
yearly.

100.1 Scope

100.1.1 This Code prescribes minimum require-
ments for the design, materials, fabrication, erection,
test and inspection of power and auxiliary service pip-
ing systems for electric generation stations; industrial
and institutional plants; central and district heating
plants; and district heating systems, both on the prop-
erty of and within the buildings of the users.

Piping as used in this Code includes pipe, flanges,
bolting, gaskets, valves, refief devices, fittings, and the
pressure containing parts of other piping components.
It aiso includes hangers and supports and other equip-
ment items Necessary to prevent overstressing the pres-
sure containing parts.

Rules governing piping for miscellaneous appurte-
nances, such as water columns, remote water level in-
dicators, pressure gages, gage glasses, etc., are included
witiuin the scope of this Code, but the requirements for
boiler appurtenances shall be in accordance with Sec-
tion I of the ASME Boiler and Pressure Vessel Code,
Para. PG-60.

The users of this Code are advised that in some areas
legislaticn may establish governmental jursdiction
over the subject matter coversd by this Code. However,
any such legal requirement shall not relieve the owner
of his inspection responsibilities specified in Para.
136.1.
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PART 6 SYSTEMS

122 DESIGN REQUIREMENTS
PERTAINING TO SPECIFIC
PIPING SYSTEMS

1221 Boiler External Piping; in
Accordance With Para, 100.1.2{A)
— Stesm, Feedwater, BlowofY, and
Drain Piping

127.1.1 Gepersi. The minimum pressure and
temperature and other special requirements to be osed
in the design for steam, feedwater, blowoff, and dreain
piping from the boiler to the valve or valves required
by Para. 122.1 defined in Para. 100.1.2(A) shall be as
specified in the following paragraphs.

{4) Expected maximum sustained conditions at
pressure and temperatmre are intended o be sciected
sufficiently in excess of any expected operating condi-
tions, not necessarily continuous, to permit satisfactory
ops=ration without operation of the overpressure protec-
tion devices.

{B) In a forced flow steam generator with no fixed
steam and water iine, it is permissibie to design the
external piping, valves and fittings artached to the pres-
surc parts for different pressure levels along the pach
through the steam generator of water-gteam flow. The
value of P to be used for the external piping, valves, and
fittings shall not be less than that required for the ex-
pected maximum sustained conditions of pressure amd
temperature to which the abutted pressure part is sub-
jected sxcept when one or more of the overprotection
devices covered by Para. PG-467.4 of Section I of the
ASME Boiler and Pressurs Vessel Code is in operation.
The steam piping shaill comply with the requirerpents
for the maximum sugtained conditions as used in this
paragraph, ot for the design throttle pressurs plus 5%,
whichever i3 greater. “Expected maximum sustained
conditions of pressurs and temperature” are intended
to be selected sufficiently in excess of any expected
operating conditions, not necessarily continuous, to
permit satisfactory boiler operation without operation
of the overpressure protection devices.

{C? Provision shail be made for the expansion
and contraction of piping connected 1o boilers to limit
forces and moments transmitted to the boiler, by pro-
viding substantial anchorage at suitable points, so thar
there shai! be no undue strain transmitied to the
boiler. Steam reservoirs shall be used on steam mains
when heavy pulsations of the steam currsnts cause vi-
bration.
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fD) Stresses due to hydrostatic head shall be taken
into account. These effects include the weight, con-
tents, and method of support.

fE} The allowable working pressure of a corru-
gated pipe shall be computed as for the original pipe
from which the corrugated pipe is made, based on the
dimensions of the straight uncerrugated sections. If the
corrugations are thinned down in the process of manu-
facture, the thickness of such corrugations shall be used
as the thickness of the pipe.

{F) Piping connected to the outlet of a boiler for
any purpose shall be attached by:

(F.1} -welding to a nozzle or sockst welding ftting;

(F.2) threading into a tapped opening with a
threaded fitting or valve at the other end;

(F.3) screwing each end into tapered flanges,
fittings, or vaives with or without rolling or peening;
(F.4) bolted joints including those of the Van Stone
EYPS;

(F .5} blowoff piping of firetube boilers shall be at-
tached in accordance with Para. 122.1.1{F.2) if exposed
to products of combustion or in accordance with Para.
122.1.1{F.2), (F.3), or (F.4) if not so exposed.

fG) MNonferrous pipe or tubes shall not exceed 3 in.
NPS in diameter.

{H) American National Standard slip-on flanges
not exceeding 4 in. NPS may be attached to piping or
boiler nozzles by double fillet welds provided the
throats of fillet welds are not less than 0.7 times the
thickness of the part to which the flange is attached.

{I) Hub-type flanges shall not be cut from plate
material.

fJ}  American National Standard socket welded
flanges may be used in piping or boiler nozzles provided
the dimensions do not exceed 3 mm. NPS for Class 600
and lower and 238 in. NPS in Class 500 and 1500.

122.1.2 Steam Piping

{4) The value of P to be used in the formulas in
Para. 104 shail be as follows.

{d4.1) For stcamn piping connected to the steam
drum or to the superheater inlet header up to the first
stop valve in each connection, the value of P shall not
be less than the lowest pressure at which any drum
safety wvalve is set to blow, and the 5 value shall not
exceed that permitted for the corresponding saturated
steam temperature.

(4.2} For steam piping connected to the super-
heater outlet header up te the first stop valve in sach
connection, the value of P, excapt as otherwise pro-
vided in Para. 122.1.2(A_4) shall be not less than the
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lowest prassure at which any safety valve on the super-
heater is set to blow, or not less than 859 of the lowest
pressure at which any drum safety valve is set to blow,
whichever is greater, and the 5 value for the material
used shall not exceed that permitted for the expected
steam temperature.

(4.3} For sieam piping between the first sicp valve
and the second valve, when one is required by Para.
122.1.7, the value of P shall be not less than the ex-
pected aperating pressure or §5% of the lowest pres-
sure at which any drum safety valve is set to blow,
whichever is greater, and the § value for the material
nsed shall not exceed that permitted for the expected
steamn temperature.

{4d.4} For boilers installed on the unit system (i.e.,
one boiler and cne turbine or other prime mover) and
provided with autcmatic combustion conirol equip-
ment responsive to steam header pressure, the value of
P for the steam piping shall be not less than the design
pressure at the throttle inlet plus 5%, or not less than
859 of the lowest pressure at which any drum safety
valve is set to blow, or not less than the expected maxi-
mum sustained pressure at any point in the piping sys-
tem, whichever is greater, and the § value for the mate-
rial nsed shafl not exceed that permitted for the
expected steam temperatnre at the super-heater outlet.
For forced-flow steam generators with no fixed steam
and waterline, the vaiue of P shall also be no less than
the expected maximum sustained conditions.

¢4.5) The value of P shall not be taken at less than
100 psig (700 kPag) for any condition of service or
material.

{B) Figure PG-59-1 of Section I of the ASME
Boiler and Pressure Vessel Code illustrates a typical
form of flange for use on boiler shells for passing
through piping, such as feed, surface-blowoff connec-
tions, etc., and which permits the pipes being threaded
in solid from both sides in addition to the reinforcing
of the opening of the shell. The pipes shall be attached
as provided in Para. 122.1.1(G). In these and other
types of boilers where both internal and external pipes
making a continuous passage are employed, the boiler
bushing or its equivalent shall be used.

122.1.3 Feedwater Piping

f4) The value of P to be used in the formuias in
Para. 104 shall be as follows.

{4.1) For piping from the boiler 1o and including
the required stop valve and the check valve, the value
of P except as permitted in Para. 122.1.3(A.7) shall
exceed the maximum ailowable working prassure of the
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boiler by sither 25% or 225 psi (1550 kPa), whichever
is the lesser. For an installation with an integral econo-
nnz:r without valves between the boiler and scono-

> this paragraph shall apply only to the piping
fromthemouomlzn'mlcthmdermandmcluchngthe
required stop valve and the check valve.

(A.2) For piping between the required check
valve and the globe or regulating valve, when re-
quired by Para. 122.1.7(B), and including any bypass
piping up 0 the shoiwoff valves in the bypass, the
valuc of £ shall be not less than the pressure re-
quired to feed the boiler.

{4.3) The S vaine used, except at permitted in
Para. 122.1.3{A.7), shall not exceed that permicted for
the temperature of saturared steamp at the maximum
allowabie working pressure of the boiler.

(4.4) The valuec of P in the formula shail not be
taken at less than 100 peig (700 kPag) for any condition
of service or material, and shall never be less than the
pressure required to feed the boiler.

(A._Sf) While the thickness given by the formuia is
theoretically ample to take care of both bursting pres-
sure and material removed in threading, when steel
pipe is threaded and used for feedwater piping under
pressure in excess of 100 psig (700 kPag) with a water
temperatures of 220°F (105°C) and over, it shall be seam.
less of a quality at least equal to ASTM A 53 or A 106
and of a weight at least equal to Schedule 80 pipe in
order to furnish added mechanical strength.

(4:6) When threaded-brass or copper pipe is used
for these services and pressure-temperature conditions,
it shall be in accordance with pressure and t=mperature
classification permitted for these materials by other
paragraphs of this Code and shall have a wall thickness
atleasthnaltor.ha:requxmdforstedp:peofamrm-

(47) In a forced flow suam gencrator with no
fixed steam and water line, the value of P for fesdwater
piping from the boiler to and including the required
stop valve may be in accordance with the requirements
of Para. 122.1.1(B).

{4.8) For boilers having a water-heating surfacs of
naot more than 100 sq ft (9.3 m?), the feed piping and
comnection 10 the boiler shall pot be smaller than 14 in.
NPS. For beilers having a water-heating surface more
than 100 s3q ft (9.3 m?), the feed piping and connection
to the boiler shall not be less than 3% in. NPS.

122.1.4 BlowafT Piging

(4) Blowoff piping is defined as a pipe connected to
2 boiler and provided with valves or cocks throngh
which the water in the boiler may be blown out under
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pressure, excepting draing such as are used on water
colomns, gage glasses, or piping to feed-warer reguia-
tors, etc., used for the purpose of determining the oper-
ating condition of such equipment. Piping connections
used primarily for continuous operation, such as
deconcentrators on continuons blowdown systems, are
not classed a5 blowofis; but their pipe connections and
all fittings up to and including the first shutoff valve
shall be equal at feast to the pressurs requirements for
the lowest set pressure of any safety valve on the boiler
drum and with the corresponding sarurated steam tem-
perature.

(B} Blowoff piping systems from water spaces of a
boiler, up t0 and including the blowofl valve(s) or
cock(s) shail be designed in accordance with the foilow-
ng-

(8.1} The value of P to be used in the formulas in
Para 104 shall exceed the maximum allowable working
pressure of the boiler by «ther 259% or 225 psi (1550
kPa) whichever is less, but shall not be less than 100
psig (700 kPag).

fA.Z} The allowable stress vaiue for the piping
materials shall not exceed that permitted for the tem-
perature of saturatad steam at the maximum allowable
working pressure of the boiler.

(8.3} All pipe shall be steel. Galvanized wrought
iron and galvanized stee] pipe and fittings shzil not be
used for blowoff piping. When the value of £ does not
excesd 100 puig (700 kPag), the fittings sitall be bronze,
cast iron, mallexble iron, duectile iron, or stezl. When
the vaiue of P exceeds 100 psig (700 kPag), the fittings
shall be steel, and the thickness of pipe and fittings shall
not be less than that of Schedule 30 pipe.

(8.4) When the value of £ does not excesd 200 psig
{1400 kPag), the valves or cocks shall be bronze, cast
irom, ductile irom, or steel. For values of 2 higher than
100 psig (700 kPag) but not exceeding 200 psig (1400
kPag), the valves or cocks shall, if of cast iron, be equal
at least to the requirements of the American Nadonal
Standaxd for Class 250 as given in Table 126.1 and if
of bromze, steel, or ductile iron construction, shall be
equal to the requirements of the Standards as given in
Table 126.1 or Para. 123.2 6.

(B.5} For values of P higher than 200 psig (1400
kPag), the valves or cocks shall be of steel construction
equal at least to the requirements of the American
National Standard for Class 300 and shall conform to
the required Amecrican National Standards in Table
126.1.

{C} Each boiler except forced-low steam genera-
tory with no fixed steam and water line, and high tem-
prraturs water boilers shall have a bottom blowoff pipe
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fitted with a valve or cock in direct connection with the
lowest water space practicable.

(D} All water walls and water screens which do not
drain back into the boiler, and all integral economizers
shall be equipped with blowoff valves or coecks con-
forming to the requirements of Para. 122.1.7(C) or with
drain valves conforming to Para. 122.1.5.

(E}) The minirmm size of pipe and fittings shall be
1 in., and the maximum size shall be 234 in. The follow-
ing exceptions are permitted.

(E.7) For miniature boilers, the exception permit-
ted by Part PBM of Section I of the ASME Boiler and
Pressure Vessel Code applies.

(E.2) Om botlers with 100 sq ft (9.3 m?) of heating
surface or less, the minimum size of pipe and fittings
may be 33 in.

(F) The bottom blowof pipes of traction and/or
portable boilers shall have at least one slow or quick-
opening blowoff valve or cock conforming 1o the re-
quirements of Para 122.1.7{C.3).

(G} The blowof piping beyond the btlowoff valve(s)
described in Para. 122.1.4(B) is ciassified as nonboiler
external piping. Its requirements are given in Para.
122.2,

122.1.5 Boiler Drains

{(4) Ample drains shall be provided, where re-
quired, to permit complete drainage of all piping,
superheaters, waterwalls, water screens, integral econo-
mizears, high temperature water botlers, and all other
boiler components in which water may collect. Drain
or biowoil valves or cocks shall be provided as neces-
sary. All drain lines, including pipe, fittings, and valves,
shall comply with the requirements for steam piping or
water piping according to the service.

fA4.7) Each superheater shall be equipped with at
least one drain so located as to most effectively provide
for the proper operation of the apparatus.

{4.2) Each high temperature water boiler shall
have a bottom drain connection 1 in. minimum pipe
size, fitted with a valve or cock in direct connection
with the lowest water space practicable.

(B} When the valve or valves for waterwalls,
water screens, and integral economizers in Paras.
122.1.5(A) and 122.1.4(D) are not intended for blo-
woff purposes but are intended for use only as a drain
valve when the boiler is not under pressure, a singie
shutoff valve is acceptable, provided it is a type that
can be locked in the closed position, or provided a
blank is inserted in a suitable flanged and bolted con-
nection located on the dowmstream side of the valve.
When such a single valve is used, it need not be de-
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signed specificzlly for blowoif service but shall be ade-
quate for the pressure and temperature conditions at
which the boiler operates.

122.1.6 Boiler External Piping -—— Miscellaneous
Systems

(4) Materials, design, fabrication, examination,
and erection of piping for miscellaneons accessories,
such as water level indicators, water columns, gage
cocks, and pressure gages, shall be in accordance with
the applicable sections of this Code. :

{B) The value of P to be used in the Formulas in
Para. 104 shall be not less than the maximum allowable
working pressure of the boiler except as provided by
Para. 122.1.1(B).

(C) Valve requirements for water level indicators
or water columns, special gage glass and gage cock
requirements, minimum line sizes, and special piping
configurations required specifically for cleaning, access,
or teliability shall be in accordance with Para. PG-60
of Section I of the ASME Boiler and Prassure Vessel
Code.

122.1.7 Vaives and Fittings. The minimum pres-
sure and temperature rating for all valves and fittings
in steam, fesdwater, blowoff, and miscellaneous piping
shall be equal to the pressure and temperatnre specified
for the connected piping on the side that has the higher
pressure, except that in no case shall the pressure be
less than 100 psig (700 kPag), and for pressures not
exceeding 100 pstg (700 kPag) in feadwater and blowoff
service, the valves and fittings shall be equal at least to
the requirements of the American National Standards
for Class 125 cast iron or Class 150 steel.

(d4) Sream Stop Valves

(4.1} Each btoiler discharge outlet, except safety
valve or safety relief valves, or reheater inlet and outlet
connections shall be fitted with a stop valve located at
an accessible point in the steam-delivery line and as
near the boiler nozzie as is convenient and practicable.
When such outlets are over 2 in. NP3, the valve or
valves used on the connection shall be of the outside-
screw-and-yoke rising-stem type so as to indicate from
a distance by the position of its stem whether it is closed
or open, and the wheel may be carried cither on the
yoke or attached to the stem. A plug-cock-type valve
may be used provided the plug is held in place by a
guard or gland, the valve is equipped to indicate from
a distance whether it is closed or open, and the valve
is equipped with a slow-opening mechanism. In the
case of a single boiler and prime mover instaliation, the
stop valve required herein may be omitied provided the
prime maver throttle valve is equipped with an indica-
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tor to show whether the valve is open or closed and is
designed to withstand the reguired hydrostatic pressure
test of the bailer.

(4.2) When boilers are conomected to a common
beader, the connection from each boiler having a man-
hole opening shall be fitted with two stop valves having
an ample free-blow drain between them. The discharge
of thiz drain shall be visible to the operator while
manipulating the valve. The stop valves shail consist
preferably of one automatic nonreturn valve (set next
to the boiler) and a second valve of the outside-screw-
and-yoke type or two valves of the outside-screw-and-
yoke type shaill be used. .

(4.3) When a second stop valve or valves is
quired, it shall have a pressure rating at least equal to
that required {or the expected steam temperatire and
pressure at the valve, or the pressure rating at least
equal to 85% of the lowest set pressure of any safery
valve on the boiler drum and for the expected tempera-
ture of the steam ar the valve, whichever is greater.

{A.4) All valves and fittings on steam [ines shail
have a pressure rating of at least 100 psig (700 kPag)
in zccordance with the applicable American Mational
Standard.

(B} Feedwarer Faives

¢B.1) Except for high temperature water boiiers
complying with the requirements of Para
122.1.7(B.6) and for forced-flow steamn generators
with no fixed steam and water line complying with
the requiremnents of Para. 122.1.7(B.7), the feed pipe
shail be provided with a check valve aecar the boiler
and a valve or cock [see Para. 122.1.7(C.5)] between
the check valve and the bolier. When two or more
boilers are fed from a common source, there shall also
be a globe or regulatng valve on the branch to each
boiler located betwesn the check vaive and the source
of supply. A typical arrangement is shown in Fig
100.1.2(B). Wherever giobe wvalves are used on fesd
piping, the inlet shall be under the disk of the valve.
On single boiler-turbme wnit installations the boiler
feed shutoff valve may be located upstream from the
boiler feed check valve.

(BR2) When the supply line 10 3 boiler is divided
into branch feed connections and all such connections
are equipped with stop and check vzives, the stop and
check valves it the common sourcs may be omutted.

{8.3) If a boiler is eguipped with a duplicate feed
arrangement, each such arrangement shail be equipped
as required by these rules.

(B.4} A combination stop-and-check wvalve in
which there is oniy one seat and disk, and a valve
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stem is provided to close the valve when the stem is
screwed down shall be considered omly as a stop
vaive, and a check valve shall be installed as other-
wise provided.

(B.5) Where an economizer or other fesdwater-
heating device i3 connected directly to the boiler with-
out intervening valves, the fesd valves and check valves
required shall be placed on the inlet of the economizer
or fecdwater-heating device.

(B.6}) The recirculating return line for a high tem-
perature water boiler shall be provided with the same
stop valve, or valves, required by (B.1) above for the
main boiler outlet. The use of a check valve in the
recirculating return line between the boiler and the
required stop valve, or valves, is optional A check
vatve shall not be a2 substtute for a swop valve.

fR7) A forced-fow steam generator with no
fixed steam and water line shall be provided with a
feedwater stop valve or valves complying with re-
quircments of 122.1.7(B.1) through (B.6) above. This
stop valve and all piping between the vaive and the
boiler shall conform to the rules of this Code A
check valve near the boiler or fesd stop valve, and
within the scope of this Code, is not mandatory pro-
vided a check valve, having a pressure rating no less
than the boiler inlet design pressure, is instailed ar
the discharge of the boiler feed pump or elsewhers
in the feedwater line between the feed pump and the
feed stop valve.

(C) BlowafF Valves

{CJ1) Straight-run globe vaives of the ordinary
type as shown in Fig. 122.1.7(C) sketch (1) 2nd vaives
of such types that dams or pockets can =xist for the
collection of sediment shall not be used on such connec-
dons.

(C.2) Straightway Y-type globe valves as shown in
Fig. 122.1.7(C) sketch (2) or angie valves may be used
in vertical pipes, or they may be used in horizontal runs
of piping provided they are so consiructed or installed
that the lowest edge of the opening through the seat is
at least 259 of the inside diameter below the center line
of the valve.

(.3} The blowoil valve or valves and the pipe be-
twesn them and the boiler shall be of the same size
except whers a larger pipe for the return of condensa-
ton is used, as provided in Para. 122.1.7(C.8).

G4 On all boilers, except those used for high
temperature water, traction, and/cr portabie purposes,
when the allowable working pressure exceseds 100 psig
(700 kPag), =ach bottom biowofl pipe shall bave two
siow-opening valves, or onec slow-opening valve and a
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FIG. 122.1.7%(C) TYPICAL GLOBE VALVES

quick-opening valve or a cock complying with the re-
quirements of Paras. 122.1.4(A.6) and (A.7).

(C.3) If a blowoff cock is used, the plug shall be
held in place by a guard or gland. The piug shall be
distinctly marked in line with the passage.

(C.d) A siow-opening valve is a valve which re-
quires at least five 360-deg. turns of the operating
mechanism to change from full-closed to full-opened
and vice versa.

(C.7) On a boiler having multiple blowoff pipes, a
single master valve may be placed on the common
blowoff pipe from the boiler, in which case only one
vazlve on each individual blowoff is required. In such a
case either the master valve or the individual valves or
cocks shail be of the slow-opening type.

(C.§} Two independent slow-opening valves, or a
slow-opening valve and a quick-opening valve or cock
may be combined in one body and may be used pro-
vided the combined fitting is the equivalent of two inde-
pendent slow-opening valves, or a slow-opening valve
and a quick-opening valve or cock, and provided fur-
ther that the failure of one to operate cannot affect the
operation of the other.

(C.9% The bottom hlowoff pipes of every traction
and/or portable botler shall have at least one slow-
opening or quick-opening blowoif valve or cock con-
forming to the requirements of Para. 122.1.7(C.3).

fC.f0) Oniv one blowoff valve, which shall be of a
slow-opening type, is required on forced circulation
and electric boilers having a2 normal water content not
exceeding 100 gal (380 1).

(D}  Sgfety Valves

(.1} Safety valves, relief valves, and safety relief
valves shall conform to the requirements of Paras.
PG-67, PG-68, PG-69, PG-70, PG-71, and PG-72 of
Section I of the ASME Boiler and Pressure Vessel Code.
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1226 Pressure Relief Piping

Pressure relief piping within the scope of this Code
shall be supported to sustain reaction forees, and shail
conform to the fellowing requirements.

12261 Piping to Pressore-Relieving Safety De-
vicen. There shail be no intervening stop valves be-
tween piping being protected and its protective device
or devices.

122.6.2 DischamPipmgﬁomPrmro—Relimng
Safety Devices

{4) There shall be no intervening stop valve be-
rween the protective device or devices and the point of

(8) - When discharging directly to the atmospher=,
discharge shall not impinge on other piping or equip-
ment and shail be directed away from platforms and
other arens used by personnel

(C) It is recommended that individusl discharge
lines be unsed, but if two or more reliefs are com-
bined, the discharge piping shall be designed with
sufficient How area to prevent blowout of steam or
other fuids.

Sectional areas of a discharge pipe shall not be less
than the full area of the valve outlets discharging
thereinto and the discharge pipe shall be as short and
siraight as possible and so arranged as to avoid undue
stresses on the valve or valves.

{D} Discharge lines from pressure-relieving safety
devices within the scope of this Code shall be designed

(k) “When the umbrella or drip pan type of connec-
tion is used, the discharge piping shall be 50 designed
as to prevent binding due to expansion movements.

(F) Drainage shail be provided to remove water
collected above the safety valve seat.
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