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INTRODUCTION

Purpose and Struciure

The Legislature, by s. 35.93 and ch. 227, Stats., directed the publica-
tion of the rules of administrative agencies having rule-making authority
1n 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 Burean, Suite 702, 30 W. Mifflin St., Madison, Wis-
consin, 58703. (608-266-7275).

Availability ~

The complete code and the upkeep service are dlstnbuted 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 public libraries throughout the state.

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

Table of Contents

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, reer. - recreate, renum. - renumber,
eff. - effective and emerg. - emergency.

In some instances an eniire 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-
pfef.ars.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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INDUSTRY, LABOR AND HUMAN RELATIONS 1

Chapter ILHR 41

ILHR 41

ADMINISTRATION, INSPECTION AND GENERAL
INSTALLATION REQUIREMENTS

Subchapter i—Scope, Definitions and Admin-
istralion

ILHR
ILHR
ILHER
ILHR
ILHR
ILHR
ILHR
ILHR

41.01
41.02
41.04
41.05
41.06
41.07
41.068
41.10

FPurpose (p. 2)

Scepe (p. 2)

Definitions (p. 2)

Petition for variance (p. 5)
Penalties {p. 6)

Appeals (p. 6)

Fees (p. 6)

Adoption of ABME stan-
dards (p. 6)

Subchapter 1I—Inspections

ILHR
ILHR
ILHR
ILHR
ILHR
ILHE
ILHR
ILHR

ILHER
ILHR

ILHR
ILHR

41.12
41.13
41.14
41.15
41.16
a1
41.19
41.20

41.21
41.22

41.23
41.24

Inspector certifications re-
quired (p. 8)

Certificate of competency as
an Inspector (p. 9)
In-service fieid
(p- 10)

General inspection require-
ments (p. 12)

Initial mspections (p. 12)
Periodic inspections (p. 13)
Exemptions from periedic in-
spections (p. 14)
Preparation for internal in-
spections (p. 15)
Inspections by
companies (p. 15)
Inspections by cities (p. 16)
Inspections by compantes or
corporations (p. 16)
Reporting of periodic inspec-
tions (p. 16)
Certificate of

(p. 17)

inspectors

insurance

operation

Subchapter Ill—CGeneral Rules for All
Installations

ILHER
ILHR
ILHR
ILHR
ILHR
ILHR
ILHR
ILHR
ILHR
ILHR

ILHR
ILHR

ILHR

41.27
41.28
41.29
41.30
41.31
41.32
41.33
41.34
41.35
41.36

41.37
41.38

41.39

Application (p. 17}

Safety rules (p. 17)

Safety controls (p. 18)
Low-water cutolf and water
feeder (p. 18)

Boiler blowoff equipment
(p. 19) _ _
Pressure gages for air receiv-
ers (p. 19)

Protection of veszsels supplied
through pressure reducing
wvalves (p. 20)

Portable boilers (p. 24)
Interconnected boilers
{p. 24) . .
Identification of boilers and
pressure vessels (p. 25)
Maintenance (p. 25)
Reporting zecidents, repairs
and alterations (p. 25)
Condemnation (p. 25)

Subchaptler IV—General Rules for New
Installations

ILHE
ILHR

ILHE
ILER

ILHR
ILHE
ILHR
ILHR

ILHR

41.40
41.41

41.42
41.43

41.44
41.45
41.46
41.47

41.48

Application (p. 26)
Installation registration
(p. 26)

ASME code vessels (p. 26)
Wisconsin  special vessels
(p-_27)

U.8. department of transpor~
tation vessels {p. 28)
Noncode vessels (p. 28)
Power piping (p. 29)
Moulti-boiler installations
(p- 29)

Organic fluid heat transfer
systems (p. 29)

Subchapler V-—Nuclear Power Planis

ILHR
ILHR

ILHR
ILHR
ILHR

41.53
41.54

41.55
41.56
41.57

Application (p. 29)
Installation registration
(p- 29) .

Periodic inspections (p. 30)
Welded repalr (p. 30)
Report of incidents (p. 31)

Subchapier VI—General Rules for Pre-1957
Insiallations

ILHR
ILHR

ILHR
ILHR
ILHR

ILHR
ILHR
ILHR
ILHR
ILHR
ILHR
ILHE
ILHER

ILHR
II.HR

ILHER
ILHER
ILHER

41.60
41.61

41.62
41.63
41.64

41.85
41.66
41.67
41.68
41.69
41.70
41.71
41.72

41.73
41.74

41.75
41.76
41.77

Application (p. 31)
Maximum allowable working
pressures {(p. 31)

Code constructed wvessels
(p. 31) .
Pressure calculations for

shells (p. 31} )
Pressure cziculations for flat

heads and flat surfaces
(p. 32) _
Pressure caleulations for

dished heads (p. 32)

Dished head restrictions
(p- 32) R

Pressure caleulation for fur-
and circular flues

Boiler plate thickness (p. 33)
Safety devices and other ap-
pliances (p. 33)

Facter of safety (p. 33)
Strength of materiais (p. 33)
Shearing strength of rivets
(p. 33) ..

Efficiency of joints (p. 34)
Ligament between parzllel
tube holes (p. 35)

Ligament between diagonal
tube holes (p. 35)

Maximum pressure for cast
iron boilers (p. 33

Safety or relief wvalves re-
quired on boilers (p. 36)
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2 WISCONSIN ADMINISTRATIVE CODE

ILHR 41
ILHR 41.78 Safety wvalves [or low pres- ILHR 41.87 Bottom blowoffi or drain
sure steam, miniature and (p- 12)
power boilers (p. 36) ILHR 41.88 Feed pine (p. 44)
ILHR 4179 Safety relief valves for hot™ ILHR 41.89 Combustion regulators for
water hoilers (p. 39) boilers (p. 46)
ILHR 41.80 Thermometers for hot water ILHR 41.90 Washout and inspection
boilers (p. 29) openings (p. 46)
ILHR 41.81 Water glass (p. 39) ILHE. 41.91 Threaded openings (p. 48)
ILHR 41.82 Gage cocks (p. 40) ILHRE 41.92 Boiler setting and installa-
ILHR 41.83 'Water column piping {p. 40) tion (p. 48)
JILHR 41.84 Pressure gages {(p. 41) ILHR 41.93 Boiler doors (p. 49)
ILHE 41.85 Stop valves on discharge out- TL.HE 41.94 Pressure relief devices re-
lets (p. 42) . quired for unfired pressure
iLHR 41.86 Steam mains (p. 42) vessels (p. 49)

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

Subchaptér T— Scope, Definitions and Administration

ILHIﬁll 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-
strifction, 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. 388, 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 t{o pressure vessels and power piping, in use
at places of employ‘ment 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 cut or underground and the premises appurtenant
thereto where either temporarily or permanently any industry, trade or business is carried on,
or where any process or operation, directly or indirectly related to any industry, trade or busi-
ness, is carried on, and where any person is, directly or indirectly employed by another for
direct or indirect gain or profit, but does not include any place where persons are employed in
private domestic service which does not involve the use of mechanical power or in farming.
“Farming’ includes those activities specified in s. 102.04 {3), Stats., and also includes the
transportation of farm products, supplies or equipment directly to the farm by the operator of
said farm or his employes for use thereon, if such activities are directly or indirectly for the
purpose of producing commaodities for market, or as an accessaory to such production. When
used with relation to building codes, ‘‘place of employment” does not include a previously
constructed building used as a community-based residential facility as defined in 5. 50.01 (1},
Stats., which serves 20 or fewer unrelated residents, except for the purposes of 5. 101.11, Stats.

(2) OTHER VESSELS. The provisions of chs. ILHR 41 and 42 shall apply
to vessels used for the storage and transportation of flammable liquids,
lignefied petroleum gas, Hquefied natural gas, compressed natural gas,
anhydrous 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.

ILHR 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 requires consideration of
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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.

(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.

(&) “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) ““Enforeement authority’ means the department.

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

(12) “Fusion 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 1s 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.

Begister, February, 1988, No. 386
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(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.

{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 Iimits:

{a)} 16 inches inside diameter of shell;

(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 publie, 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 fatlure entirely by omission, commission or
both to discharge the duty required of a reasonable person to protect the
health, safety and welfare of the publiec.

(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 boiler primarily in-
tended for temporary location and whose construction and usage isof 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 2560° F.

(30) “Pressure-temperature relief valve’” means an automatic pressure
relieving device actuated by the static pressure upstream of the valve
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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 liquid service.

(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 indirect 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 liquid 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-actunated re-
lieving device suitable for use either as a safety valve or relief valve, de-
pending upon application.

(36) “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.

(37) “Secondhand vessel” means a boiler or pressure vessel that has
changed both location and ownership subsequent to the original installa-
tion.

(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 V111, scope and
appendix 3.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-85.

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-
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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-8A) are available from the Division of Safety and Buildings, P.O. Box 7969, Madison,
Wisconsin 53707.

Note #2: Section 101.02 (6}, Stats., and ch. IL¥IR 38 outline the procedures for submitting
petitions to the department and the department’s procedures for hearing petitions.

Note #3: See ch. Ind 69 for fee requirements.

(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, Februzary, 1988, No. 386, eff. 3-1-88.

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

Note #1: Section 101.02 (13) fa), Stats., indicates penalties will be assessed against any em-
ployer, employe, owner or other person who fails or refuses to periorm any duty lawfully en-
joined, within the time prescribed by the department, for which no penalty has been specifi-
cally provided, or who fails, neglects or refuses to comply with any lawful order anade by the
department, or any judgment or decree made by any court in connection with ss. 101.01 to
101.23, Stats. For each such violation, failure or refusal, such employe, owner or other person
muislt fprlfeij: and pay into the state treasury a sum not less than $10 nor more than S100 for
each violation.

Note #2: Section 101.02 (12), Stats., indicates that every day during which any person, per-
sons, corporation or any officer, agent or employe thereof, fails to cbserve and comply with an
order of the department will constitute a separate and distinct 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 101.01 (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 heaith of any municipality, or an order or direc-
tion of any official of such municipality, upon any matter over which the department has ju-
risdiction.

(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, off. 3-1-88.

ILHR 41.08 Fees. Fees for the registration, inspection, certificate of op-
eration and other services performed by the department pertaining to
boilers and pressure vessels shall be submitted as specified in ch. Ind 69.
The owner shall be responsible for the payment of fees.

History: Cr. Register, February, 1988, No. 3%6, off. 3-1-88.
ILHRE 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.
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(2) ApoPTION. 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.

{4) AVAILABILITY OF STANDARDS. Copies of the standards in reference
may be procured for personal use from the American Society of Mechani-
cal Engineers (ASME) Order Department, 22 Law Drive, P.O. Box
2300, Fairfield, New Jersey 07007-2300.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.
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ILHR 41
TABLE 41.10
As amended by Summer Addenda is-~
sued June 30th and Winter Addenda
1ssued December 31st of each respec-
tive vear: S-Summer; W-Winter.
ASME 1983 1984 1985
1. Section I Power Boilers, 1983 Edition SWwW SwW 5w
2. Section 11 Miaterial Specifications, 1983
Edition
a. Part A - Ferrous Material S W SW 5w
b. Part B - Nonferrous Material 3w SW 5w
c. Part C - Welding Rods, Electrodes W SWwW 5w
and Filler Metals
3. Section I111 Nuclear Power Piant Components,
1983 Edition, Divisions 1 and 2
a. Subsection NCA - General S W S W S W
Requirements
Division 1
a. Subsection NB - Class 1 8 W 5W 5W
Components
b. Subsection NC -Class 2 Sw |8W SWw
Components
c. Subsection ND - Clags 3 S W SW SwW
Components
d. Subsection NE - Class MC 5 W SW SwW
Components
e. Subsection NF - Component S W SW SWwW
Supports
f. Subsection NG - Core Support S W SwW SwW
Structures
E- Appendices 5w sSwW S W
Division 2
a Concrete Reactor Vessels and S W SW SW
Containments
4. Section v Heating Boilers, 1983 Edition S W SwW S5W
5. Section v Nondestructive Examination, 1983 8 W SW 5w
Edition
6. Section VIII Pressure Vessels, 1983 Edition
a. . Division 1 - Pressure Vessels S w SwW SWwW
b. Division 2 - Alternative Rules 5 W S W Sw
7. Section IX Welding and Brazing Qualifications, S W SW S W
1983 Edition
8. Section X Fiberglass-Reinforced Plastic Pres- S W —W S W
sure Vessels, 1983 Edition
9. Section X1 Rules for Inservice Inspection of S W SwW SWwW

Nuclear Power Plant Compo-
nents, Division 1, 1983 Edition

ANSI/ASME
10. Power Piping (ANSI/ASME B31.1 - 1988 edition)

Subchapter Il — 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.
Register, February, 1988, No. 386
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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 employe 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:

(a) A degree in engineering plus one year experience in design, con-
struetion, 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

{c) Three years experience in high pressure boiler and pressure vessel
construction or repailr, 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. 8B-37 is available from the Division of Safety and Buidings,
P.0. Box 7969, Madison, Wisconsin 53707.

Note #2: See ch. Ind 69 {or fee reguirements.

(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 issued 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 exami-
nation.

(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 exami-
nation.

(¢) 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 1bgfore January 1 of the calendar year for which the certificate is to

e valid.

Note; See ch. Ind 69 for fee requirements.
_ (6) DENIAL OF CERTIFICATE. (a) Upon denial of certification or recer-
tification, the department shall notify the applicant within 15 business
Register, February, 1988, No. 386
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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
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

(c) Conviection 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) SUSPENSION AND REVOCATION PROCEEDINGS. (a) The department
shall investigate alleged violations at its own initiative or upon the filing
of a complaint. If it is 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 depart-
ment.

(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 reguires 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 OWIers or opera-
tors of boilers and pressure vessels authorized to make their own inspee-
tions.

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

(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

(c) Two years of practical experience in the construction, installation,
repair, maintenance, operation or inspection of high pressure boilers and
pressure vessels.

(3) APPLICATION. (a) All applications 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 no. SB-37 is available from the Division of Safety and Buildings,
P.O. Box 7969, Madison, Wisconsin 53707.

Note #2: See ch. Ind 89 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 field inspector authoriza-
tions shall be issued by the department to eligible applicants who have
received a grade of 70% or greater on the examination prescribed by and
conducted by the department. The department shall issue the authoriza-
tion within 15 business davs 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 exami-
nation.

(¢) The authorization shall be nonrenewable.

(5) 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 applica-
tion.

(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.

(¢) 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
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in the continuous employ of the authorized inspection ageney by whom
employed at the time of application, the holder of a valid authorization,
through the employer, may apply for a certificate of competeney. In the
event the applicant’s experience is with more than one authorized inspec-
tion agency, the department may accept the accumulated inspection ex-
perience.

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

ILHR 41.15 General inspection requirements. (1) ALL 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
reasonable times, and within reasonable limits and in a reasonable man-
ner, any place of employment and all pertinent econditions, 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 physieal
inspection of any workplace under sub. (1).

Note: The department procedure is not to give advance notice, but in the scheduling and in

the act of inspecting it may not always be possible to avoid advance notice or to obtzain accom-
paniment, but otherwise these rules will be diligently observed.

History: Cr. 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 s. 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.

{c) 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 reguired in s. ILHR 41.386.
Inspection reports shall be made on forms SBD-7678 and SBD-7679.

Note: Form SBD-7678 Is used for reporting inspections of pressure vessels, and Form SBD-
7679 1s 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-
ing as listed in Table 41.10, shall receive an initial inspection by an au-
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thorized inspector employed by the department or, if installed in 2 city of
fche 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 reguired 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 systerns which are not located in a walk-
in tunnel.

{e) The installing contractor shall notify the department, the city of
the first class or the authorized inspector employed by an insurance com-
pany prior to the start of construction of the power piping system so that
mspections may be arranged. The department or the city shall be given a
minimum of 2 business days notice to arrange for inspection.

{d) A power piping inspection shail 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.

(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 systemn may reguest 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.

Noie: For inspection fees, see ch. Ind 69.

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

ILHR 41.17 Periodic inspections. (1) INSPECTION OF BOILERS. (a) Ex-
cept as provided in sub. (3) and s. ILHR 41.18, boilers shall be subjected
to either a regular internal or external inspection 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 5. 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. Except 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 de-
partment.

Note: For inspection fees, see ch. Ind 69.

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

ILHR 41.18 Exemptions from periodic inspections. (1) EXEMPTED EQUIP-
MENT. Except as provided in sub. (2), periodic inspections are not re-
quired 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 Hmit 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 cubic feet with no
limit on pressure;

(h) Pressure vessels having an internal or external operating pressure
of not more than 15 psig with no Imitations 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, mmcluding
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, effi. 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 beiler, the blowoff valves shall be elosed, 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. ILER 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 boller 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.
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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.

(3) 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. 3-1-83.

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 con-
ditions:

(1) AUTHORITY. The boiler and pressure vessel inspectors employved by
the company or corporation shall hold certificates of compentency or in-
service field inspector 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) PROCEDURES. 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, INo. 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 shalil
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-
TETY 1s 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 inclhuded
in the report to the department.

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

(3) EXTERNAL INSFECTIONS. 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 inspection. 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, off. 3-1-88.

ILHR 41.24 Certificate of operation. (1) RESPONSIBILITY. (a) T'he 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, eif. 3-1-88.

Subchapter III — 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 af-
ter, the effective date of this section.

History: Cr. Register, February, 1988, No. 386, 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 person may re-
move or tamper with any connected safety device.

(3) INSTALLATION LOCATION. Boilers and pressure vessels shall be so
mstalled 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 a man-
ner that will not block any inspection opening.

Nete: To 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 IT.HR 64_09 (combustion air intake requirements).

Sections ILHR 64.20 to 64.23 (installation and safety control requirements).
Register, February, 1988, No. 386
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Sections ILHR 64.45 to 64.50 (chimney and smokestack requirements).
Section ILHR 64.51 {equipment location and protection requirements).

Wi'scpnsin'Administrative Codes may be obtained by contacting the State Department of
Administration, Document Sales and Distribution, 202 South Thornton Avenue, Madison,
Wisconsm 53702,

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

ILHR 41.29 Safety controls. (1) GENERAL. Oil-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 accepiable stamps are the American Gas Association (AGA) and the Under-
writers Laboratories (UL).

{2) PRESSURE AND TEMPERATURE CONTROLS. Compliance with the fol-
lowing requirements is optional for boilers installed prior to January 1,
1957:

{a) Pressure conirols. 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 to 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 contrel shall be clearly separated, and have
its own sensing element and operating switch.

(b) Temperature conirols. 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 maximnum 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, 1888, No. 386, 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
wlater 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, eff. 3-1-R8.

ILHR 41.31 Boiler blowoff equipment. (1)} PRESSURE-TEMPERATURE LIM-
ITS. 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 equipment may
not exceed 5 psi.

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

{3) TANKS. The blowoff tank shall be designed in accordance with s.
TLHR 41.42 or the code in effect at the time of construction for a working
pressure of at least one-fourth the maximum allowable 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;

(c) A gauge glass at least 1/2-inch in diameter with the lower connec-
tion 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;

(e) Connections designed so that freezing will not close the inlet, the
outlet or the vent; and

(f) Vent piping, full size, piped to the outside atmosphere and ciis-
charged 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 Vesse! Inspectors will meet the require-
ments of this section. Other methods of designing blowoff equipment may be used if approved
by the department.

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

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 bpIAL. 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 one-half times that pressure.

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

ILLHR 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
cockers, 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 2 boiler, the capacity of the safety valves on the low pressure side of
the system need not exceed the capacity of the boiler.

(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 pres-
sure reducing valve

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

VEPA = reducing valve size pipe area in square inches from Table
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

o0 = orifice 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 calcu-
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.

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

Eegister, February, 1988, No. 386
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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,
PRIG 1500 1450 1400 1350 1300 31250 1200 1150 1100 105C¢ 1000 950

1000 76560 72970 69170 64950 60540 55570 49930 43930 35230 25500 @ —r @——
950 77430 74180 70760 67000 63100 58770 53920 48610 42380 34830 24910
900 TI7S0 74810 71720 68340 64870 61040 56820 52260 47050 41050 33490 23960
850 T7830 74950 72160 69130 66020 62610 58900 54930 50480 45470 39660 29080
800 — 7B070 T2330 69490 66700 63680 60390 56910 S3060 48800 43980 38340
750 69610 66880 64270 61260 58200 54840 51170 47080 42420
700 66900 64270 61520 58820 55870 52670 49170 45230
650 61550 58860 56260 53480 50440 47070
600 58980 56270 53660 51020 48470
550 53810 51040 48470
500
450

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

Register, February, 1988, INo. 386
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{(Pounds per hour per square inch)

TABLE 41.33-1 {continued)
ORIFICE RELIEVING CAPACITIES

OUTLET

PRESSURE REDUCING VALVE INLET PRESSURE, PSIG

PRES.,
PSIG 900

850

800

750

700

650

600

550

300

450

400

350 300

1000

950

900

850 23190
800 31810
750 37110
700 40860
650 43400
600 45010
550 45800
500 45850
450 45870
400 —
350

22550
30600
35730
39200
41500
42840
43330
43330

21800

29420

34250
37470
39850
40530
40730
40760

21020
28260
32800
35730
37610
38150
38220

20190
27090
31310
33880
35260
35680

300

19480
25940
29760
31580
33050
33120
33240

18620
24630
28080
29980
30690

17720
23290
26380
27910
28140
28150

L6680
21870
24570
25610
25650

15760
20460
22620
23200

14790
18860
21000
21350

13630 —
17100 10800
18250 15350
18250 ls000
18250 16200
18780 e

Where capacities are not shown for inlet and outl

the applicable inlet pressure column.

Register, February, 1988, No. 386
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TABLE 41.32-1 (continued)
QORIFICE RELIEVING CAPACITIES

(Pounds per hour per square inch)

23

OUTLET

PRES.,
P3IG

PRESSURE REDUCING VALVE INLET PRESSURE, PSIG

250

200

175

150

125

100

85 75 60 50 40 30

25

1000
950
300
850
800
750
700
8510
600
550
500
450
400
3580
300

10900
12600
13400
13600
13609
13600
13600
136040
13630

7250

9540
10800
11000
11000
11000
11000
11000
11009
11000
11050

6750
8780
9460
9760

4550
5630
6640
7050
7200

4070
4980
5750
5920

3150

4540 3520

5000 4230 2680

5140 4630 3480 2470

3860 3140 2210

3340 2580 1485

2830 2320

1800
2060

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

Register, February, 1588, No. 386
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TABLE 41.33-2
INTERNAL PIFPE AREA
STANDARD WEIGHT PIFPE
Actual Approx. Approx.
External Internal Internal
Nominal pipe size, inches Diameter, Diameter, Area,
Inches Inches Square
Inches
S 0.675 0.49 .19
L et e r e re e n e neanaannt e ren rea e e nen annans 0.840 0.62 .30
7 S SO 1.050 .82 0.53
e et et rr e e e et ettt paraaereenn———menarins e emeaemen o eann 1.315 1.05 0.86
. 1.38 1.50
1.61 2.04
2.0 3.36
2.47 4.78
3.07 7.39
3.55 9.89
4.03 12.73
5.05 19.99
6.07 28.89
8.07 51.15
10.19 81.55
12.09 114.80

Note: In applying Table 41.83-2, 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 according 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 lowest 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, 1988, No. 886
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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 vegse] shall
number each vessel in some permanent manner and in an accessible loca-
tion.

(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, eff. 3-1-88.

ILKR 41.37 Maintenance. (1) CORROSION PREVENTION. All boilers and
pressure vessels shall be installed and maintained in such a 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 beiler and pressure vessel code, “Recommended
Rules for Care and Operation of Heating Boilers” and “Recommended Rules for Care of
Power Boilers™, are excellent guides for boiler owners and operators.

History: Or. 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 3/8” high and arrow-
heads shall be at least 1/2” wide.

Reglister, February, 1988, No. 386
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(3) UNLAWFUL USE. It shall be unlawful for any person, firm, partner-
ship or corporation to use, operate, or offer for sale for operation within
the state any condemmned boiller or pressure vessel.

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

Subchapter IV — General Rules for New Installations

ILHR 41.40 Application. The provisions of ss. ILHR 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 41.41 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 owner or user before the operation of the boiler or pres-
sure 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 periodic 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 owner or user 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 3B-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.

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-
Stl'ijliCted and installed in accordance with ASME section I or IV as appli-
cable.

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

Register, February, 1988, No. 386
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(2) FILING WITH NATIONAL BOARD. Boilers and pressure vessels con-
structed and installed in accordance with the ASME standards adopted
in s. 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, eff. 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.
ILLHR 41.42, the department may grant a variance to the owner or user
to permit the installation of the boiler 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
andd’gil_e required fee. The variance may be granted under the following
conditions:

Note: See 5. 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
Iisted in s. ILHR 41.10, the department may approve the installation
provided adequate proof of comparable safety of the design or construc-
tion is shown.

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

_(c) 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.

(2) OWNER-BUILT. {(a) When the boiler or pressure vessel is to be built
by an owner for the owner’s use, the department may waive the stamp-
ing reqguired 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.

{¢) The boiler or pressure vessel shall be stamped “Wisconsin Special™’
if approved by the department.

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

(3} LIMITED QUANTITY. (a) When a small number of boilers or pressure
vessels 1s to be built by a manufacturer, the department may waive 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.

(¢) 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, February, 1988, No. 386
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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 compressed natural gas are contained in the
Naztional Fire Protection Association (NFPA) standard number NFPA 52, available from the
NFPA, Batterymarch Park, Quincy, MA 02269,

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

ILHR 41.45 Noncode vessels. (1) EXEMPTED VESSELS. The following

vessels are not required to be constructed and installed in accordance
with the ASME codes listed in Table 41.10:

(a) Water heaters used exclusively for hot water service and hot water
storage tanks, provided they bear the stamp, monogram or other evi-
dence of compliance with a nationally recognized standard. Water heat-
ers or hot water storage tanks not so identified shall:

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

1. Have their design submitted to the department for approval;

2. Withstand a hydrostatic test pressure of 1-1/2 times the maximum
allowable working pressure without developing leakage or permanent
distortion; and

3. Be equipped with approved primary safety controls, limit switches,
and burners or electric elements.

{(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-
quirements of the ASME codes listed in Table 41.10.

(b) Water heaters and hot water storage tanks shall be equipped with
pressure-temperature relief devices:

1. Listed by the American Gas Association (AGA), Underwriters Lab-
oratories (UL) or ASME when heat inputs are less than or equal to
200,000 Btu per hour and temperatures do not exceed 210° F; and

Register, February, 1988, No. 386
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2. Listed by ASME when heat inputs exceed 200,000 Btu per hour.
History: Cr. Register, February, 1988, No. 386, off. 3-1-88.

ILHR 41.46 Power piping. Power piping, and boiler external piping
within the scope of section 1 of the ASME code, shall be installed in ac-
cordance with the ANSI standard for power piping, including addenda,
listed in Table 41.10. 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.

JLHR 41.47 Multi-boiler installations. When hot water heating boilers
are installed 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 a 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 5. ILHR 41.10.

Histoery: Or. Register, February, 1988, No. 386, ofi. 3-1-88.

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 the effective date of this section.

History: Cr. Register, February, 1988, No. 386, eff. 2.1-88.

ILHR 41.54 Installation registration. (1) OWNER REPGRT FILING BEFORE
OPERATION. The owner of any nuclear class pressure vessel within the
scope of ASME code section ITI, except those vessels exempted from pe-
riodic 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 Mechanical Engineers.

(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 asrequired by
s. ILHR 41.4]1. The installation inspection shall meet the requirements
of s. ILHR 41.16.

Note: Large groups of vessels may be reported in summary form in lieu of individual reports
for each vessel.
History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.
Register, February, 1988, No. 386
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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 XI 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 copy of the in-service inspection plan accepted by the Nuclear Regulatory Commis-

sion 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 X1 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 NI1S-1, owner’s data report for in-service inspection,
decsicribing the inspections performed under section XI of the ASME
code.

Note: Form N18-1 is available from the American Society of Mechanical 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 inspeetion 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.

ILHR 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 XIT 1s re-
paired by welding. Form SB-190 shall be filed by organizations who do
not possess an ASME certificate of authorization or a national board R
or NR certificate.

Note #1: No other supporting documents are required to be submitted to meet this require-
ment.

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. (8), when modifications, replacements,
additions or alterations are made by welding, the requirement stated in
sub. (1) shall apply.

(3-) ExXEMPTION. 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, eff. 3-1-88.

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 X1 of the ASME code which requires
notification to the U.S. nuclear regulatory commission. The report shall

Register, Feb_ruary, 1988, No. 386
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- be filed coincident with the report to the U.S. nuclear regulatory commis-
ston.

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 all 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, ff. 3-1-88.

ILHR 41.62 Code construcied 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-
lowr?ét)le working pressure shall be determined by using ss. ILHR 41.63 to
41.76.

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

ILHR 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=TS8 x t x E
R x F&.

where P =maximum allowable working pressure, pounds per
square inch
T.S. =tensile strength of shell plate, pounds per square
inch
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.S. =lowest factor of safety allowed by s. ILHR 41.70

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

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:

Register, February, 1988, No. 386
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P = T.S. x t2
P = 0.5 x d% x F.8.
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, eff. 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):

2 x T8, x E x ¢t
8.33 x L

Pressure on convex side {(minus head}):

P =

2 x T8, x E x t x 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

P=

where

Hee CR2 H
Il

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

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

History: Or. Register, February, 1988, No. 286, off. 3-1.88.

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 construction or in 5. 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.

Register, February, 1988, No. 386
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{ 2)' MINIATURE BOILERS. Shells for miniature boilers shall be at least
3/16 inch thick minimum.

History: Or. 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.

ILHR 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. 386, eff. 3-1-88.

ILHR 41.71 Strength 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, 30,060 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. 3-1-88.

ILHR 41.72 Shearing strength of rivets. (1) MAXIMUM STRENGTH. The
maximum shearing strength of rivets in pounds per square inch of eross-
sectional area shall be take\n as follows:

Pounds per

Square Inch
Iron rivets in single shear .............. 38,000
Iron rivets in double shear............. 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 botler or pressure vessel is not 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 0.2812 0.3125 0.34375% 0.375 0.375 0.40625
Diameter of Rivet 1i/16 11/16 34 34 3/4 13/16 13/16
after Driving, up to  Owver 27
in Inches and pitch

including
2" pitch
Crogs Sectionzal Area of 0.3712  0.3712 0.4418 04418 0.4418 05185 0.5185
Rivet after Driving, in
Square Inches
Thickness of Plate, 7/16 7i16 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 78 15/16 15/16 15/16 1-1/16 1-1/16
Driving, in Inches up to aver
and 2-1/4"
including pitch
2-1/4"
pitch

Cross Sectional Area of 0.6013 0.6903 0.6303 0.6903 0.8866 0.8866

Rivet After Driving, in
Square 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) R1iveETED JOINTS. For riveted joints, the efficiency shall be caleu-
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

Twpe of Joint Limitations Maximum Joint
Efficiency (Per Cent)
Double-Welded Butt None 80
Joint
Single-Welded Butt Joint Longitudinal joints not over 1-1/4* 20
with Backing Strip thick. No thickness limitations on cir-
cumferentizl joints,
Single-Weided Butt Joint Circumferential joints only not over 70
without Backing Strip 5/8" thick.
Double-Welded Longitudinal joints not over 3/8* &0
Full-Filiet thick. Cireumferential joints not over
Lap Joint 5/8" thick,
Single~-Welded Full-Fillet  Circumferential joints only not over 20
Joints with Plug Welds 5/8” thick and for attachments of

heads not over 24" outside diameter
to shells not aver 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 Allet weld on inside

shell; for attachments to heads hav-

ing pressure on either side, with fillet

weld on ontside 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 a0

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
a(1:c0§ding to the code in effect at the time of construction or s. ILHR
41.43.

Histery: Cr. Register, February, 1988, No. 386, eff. 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 Hgament between the tube holes shall be deter-
inined aiccgding to the code in effect at the time of construction or s.

LHR 41.48.

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

ITLHR 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 prineipally of cast iron may not exceed 15
pounds per square inch.
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(2) CAST IRON HEADERS. The maximum allowable working pressure on
botlers, 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. 3-1-88.

ILHR 41.77 Safety or relief vaives required on boilers. Every boiler shall
have one or more safety valves or relief valves set at or below the maxi-
mum allowable 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
boiters. (1) VALVE CAPACITY. Every boiler shall be provided with safety
valve capacity sufficient to discharge all the steam that can be generated
without an inerease 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 fol-
lowing:

(a) Manufacturer’s maximum output rating.

(b) Pounds of steam per hour =

Maximum Btu input per hour X 0.75

1000

{¢c) Aectual evaporation test.

(d) For power boilers, heating boilers and miniature boilers on the ba-
sils of boiler heating surface or waterwall heating surface as given in Ta-
ble 41.78.
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TABLE 41.78

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

Firetube Watertube
Surface Boilers Boilers

Boiler heating surface

Hand-fired” .......c.cceneee 5 6
Stoker-fired ...cormeemiivnnnan 7 8
Oil, gas, or pulverized

fuel fired .coceeiivvirnnenen. 8 10

Waterwall heating surface

Hand-fired? .....cevveeemeenne 8 8
Stoker-fired -.ccccooaavaennns 10 12
Qil, gas, or pulverized :

fuel fired ..cccevevvienneenns 14 16

1 The minimum safety valve or safety relief valve relieving capacity for electric boilers
shali be 3% Ib/hr/kw input.

.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.

(8) 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 10% 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
multiplex 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 OF VALVES. The safety valves shall be
connected to the boiler independent of any other steam connection, and
attached as close as practical to the boiler, without any unnecessary
intervening 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 deseription 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 crogs-
sectional 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
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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
pressures 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
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 scot-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
attached 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 1/4-inch in
diameter and the least dimension in any other form of opening for inlet of
steam shall be 1/4-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 boilers of
different maximum allowable working pressures are connected to a
common steam main and all safety wvalves are not set at the lowest
maximurmn allowable working pressure, no safety wvalve 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.
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ILAR 41.79 Safety relief valves for hot water boilers. (1) TYPE AND
SETTING. 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) LLOCATION AND POSITION OF VALVES. Safety relief valves shall be
attached directly or as close as possible to the boiler without any
unnecessary intervening pipe or fitting. A safety relief valve may not be
connected to an internal pipe in the boiler. A safety relief valve shall be
connected 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.

(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
pressure 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 boiler. 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
readable 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, miniature 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) exeept 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.
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(1) HORIZONTAL RETURN TUBULAR BOILERS. For horizontal return
tubular 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.

(3) VERTICAL FIRE TUBE BOILERS. For vertical fire tube boilers, the
water glass shall be located not less than 1/8 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.

(7) OTHER TYPES AND DESIGNS. For other types of boilers and new
designs, 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, off. 3-1-88.

TLHR 41.82 Gage cocks. (1) GENERAL. Except as provided in subs. (2)
and (3), every steam boiler shall have 3 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) Low pressure steam boilers;
(b) Locomotive type boilers not over 36 inches in diameter; and

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

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

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

(2} PirE s1zZE. The minimum size of the pipes connecting the water
column to a boiler shall be one inch. Water glass fittings or gage cocks
may be connected directly to the boiler.

(3) 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
additional 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
or as near thereto as possible, and in no case less than 18 inches above the
mud ring.

(5) SHUT-OFFS. When shut-offs are used on the connections to a water
column, they shall be either outside-serew-and-yoke type valves or stop
cocks with levers permanently fastened theretc 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. Eegister, 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 removal for
testing while the boiler is in operation.

(b) For steam boilers, 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 bbilers the gage shall be graduated to at
least 80 pounds per square inch.

(¢) On hot water boilers the pressure or altitude gage shall be
graduated to at least one and one-half times the maximum allowable
working pressure.
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(3) 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. 3886, 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
connection 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.

{8) WATER DRAIN. (a) When a stop valve is so 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 1/2-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
operation 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
substantial anchorage at suitable points so that there shall be no 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, eff. 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 coek shall have the plug
held in place with a gland or guard. Straightway globe valves of the
ordinary type or valves of the type that dams or pockets can exist for the
collection of sediment, may not be used on the connections.

(Z) SURFACE BLOWOFF. A surface blowoff may not exceed 2-1/2-inch
pipe size and the internal and external pipes, when used, shall form a
continuous 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.
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(3) PIPE SIZE. (a) BEach boiler shall 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 2-1/2-inches
and the minimum size shall be one inch, except that for boilers with 100
square feet of water heating surface or less and low pressure steam
botlers, the minimum size of pipe and fittings may be 38/4-inch.
Straightway globe valves of the ordinary type or valves of the type that
dams or pockets can exist for the eollection of sediment, may not be used
on the connections.

(b) The bottom blowoff pipe for low pressure steam, miniature and hot
water boilers may be connected to return connections which are the same
size or larger than the size specified in par. (a). In this case, the blowoff
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 distinctly 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.

{b) For pressures not exceeding 150 pounds per square inch, the
fittings 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 reqguired 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 square inch, each bottom blowoff 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
placed on the common blowoff pipe from the boiler, 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 valveand
a cock, so that the fatlure of one to operate could not affect the operation
of the other.

(b) Every traction and portable boiler shall have a bottom blowoff
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 ocutlet of the blowoff valve shall be the full size of the
blowoff pipe.
Register, February, 1988, No. 386
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(7) BLOWOFF PIPE PROTECTION. A bottom blowoff pipe, when exposed
to direct furnace heat, shall be protected by fire brick or other heat
resisting 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, 1988, No. 388, eff. 3-1-88.

ILHR 41.88 Feed pipe. (1} CHECK VALVE. (a) Each 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 ouflet line need not
have a stop vaive 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.

(2) FEED FPIPE 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
radiation 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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FIGURE 41.88

RETURN PIPE LOOP CONNECTION
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(3} MULTIPLE BOILERS. When 2 or more power boilers are fed from a
common 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
return pipe with a stop valve on the branch return to each boiler.
Wherever globe valves are used on feed piping, the inlet shall be under
the disk of the valve.

(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 1s 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.

(5) WATER SUPPLY LINE. Every boiler and its piping systemn 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 stearn and hot water boilers, the water supply line
shall be connected to the boiler return or feed piping system and not
directly 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 harmiful to boiler
operation 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 indicators 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 41.8%9 Combustion regulators for boilers. (1) TEMPERATURE
REGULATOR. 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, ff. 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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(Z) 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
for:

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 alse have the following
handhele 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 crown sheet or lower tube
sheet: and

2. Two in the shell at the lower part of the water leg.

(b) Vertical fire tube boilers 24 inches or less in diameter shall have 3
one-inch diameter washout plugs, except that boilers not exceeding 12
mches 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 blowoff 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
accumulate. 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 less than 2-1 /2-inches by 3-
1/2-inches in size.
Register, February, 1988, No. 386
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(6) WASHOUT PLUG SIZE. Washout plugs, except for vertical fire tube
boilers, shall be not less than 1-1/2-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, off 3-1-88.

ILHR 41.91 Threaded openings. (1) THREAD STANDARDS. All pipe
threads shall conform to the American pipe thread standard and all
connections 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) MATERIAL THICKNESS. If the thickness of the shell of the boiler is
not sufficient to give the number of threads required in sub. (1), a
construction shall be employed which will provide at least the required
number of threads.

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

TABLE 41.91
MINIMUM NUMBER OF PIPE THREADS FOR CONNECTIONS
TO BOILERS
MNominal size of pipe 2%to4 4% to6
connections, inches ........ 1 & 1% 1% &2 incl inel T&S8 9& 10 12
Number of threads, per
50 s1 Y s PR 1 1 11% g8 B 8 &8 8
MMinimum number of
threads required fo
ODETIINE cucnerrrrrermemrssansans 4 G 7 8 10 12 13
Minimum thickness o
material required te
give above number of
threads, inchesS.....ccavmuue. 0.348 0.435 0.875 1 1.25 1.5 1.6265

ILHR 41.92 Boiler setting and installation. (1) LARGE HORIZONTAL
RETURN 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 theload 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 Iongitudinal 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 in diameter shall be supported by the outside suspension 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 crushing stresses on
the rivets used for attaching the Iugs 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
locomotive, 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 doors. (1) ACCESS DOOR SI1ZE. 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 epening
type, uniess 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
maximum 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.

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

(4} RUPTURE DISKS. Rupture disks may be used in lieu of safety valves
on vessels containing substances that may render a safety walve
inoperative, or where a loss of valuable material by leakage should be
avoided, or contamination of the atmosphere by leakage of noxious gases
must be avoided. The rupture disks shall be tested, marked, and installed
in accordance with the code in effect at the time of construction.

(5) INDIRECT WATER HEATING. When hot water supply is heated
indirectly by steam in a coil or pipe, a safety relief valve of at least one
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inch in 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
escape 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
cross-sectional area equal to or greater than the combined area of the 2
valves. '

(e) Nd valve of any description may be placed between the safety
valve or relief valve and the pressure vessel, nor on the escape pipe
between 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 located 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: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

- . TABLE 41.94

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

.
'\
/
!

Die%neleter of Gage pressure, pounds per square inch
alve
{inches) 50 100 150 200 250 200 350 400
1/4 53
1/2 v 20 32 42 b1 59 67 T4 111
3/4 e ——— a7 58 78 96 112 127 141 176
1 58 94 124 152 178 202 224 248
1-1/4 e 24 135 120 221 259 293 325 _
1-1/2 ——emm 114 186 248 ap2 354 400 444 —
2 189 306 410 501 592 668 741 ———
2-1/2 v 282 457 613 750 880 998 1114 —
3 393 638 856 1050 1230 1398 1557 ———
Dia‘}n;ter of Gage pressure, pounds per square inch
e
{inches) 500 600 800 1000 1200 1600 2000 2400
1/4 v mmmee— 61 70 84 97 109 128 147 167
12— e 129 i47 177 205 230 270 304 330
34— 224 232 242 346 386 423 474 518
1 236 324 390 450 500 586 mmte e e
1-1/d e 374 509
1-1/2 cmemmie—— 472 —_— 624
2
2-1/2
3
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Chapter ILHR 42

REPAIRS, ALTERATIONS AND MISCELLANEOUS
REQUIREMENTS

Subchapter I—Welded Repairs and ILHR 4220 Repairs to noncode wvessels
?lterations {p- 69)

LIOR 42.01 General requirements {p. 51) . .
ILHR 42,02 General rules for repairs (p. ?ﬁgﬁai;;sn_ég::gg ;?3:;: . 72)

52)
ILHR 42.03 General rules for alterations Subchapter [II—Rerating and Derating

(p. 53) ILHR 42.30 Rerating of a boiler or pres-
ILHR 42.04 Reports (p- 534) sure vessel (p. 72}
ILHR 42.05 Hydrostatic and nondestruc- ILHR 42.81 Derating of a boiler or pres-
ILHR 42.06 %l&y?c}'e at Dsd) ifi sure vessel (p. 72)

7 fions (po a5y e SPEUCET  Subchapter 1V—Safety and Safety Relief

ILHR 42.07 Welders (p. 55 Yalve Repairs .
TLHR 4508 Wolded §gpai,.§ of cracks (p. ILHR 42.35 Safety and safety relief valve

55) repairs {p. 73)
ILHR 42.09 "‘Wasted areas (p.~58) Subchapter Y—Secondhand Vessels
ILHR 42.10 Seal welding (p. 58) ILHR 42.40 Application (p. 76)
ILHR 42.11 Re-ending and piercing tubes ILHR 42.41 Existing vessels (p. 76)

(p. 63) ILHR 4242 V Is f- .
ILHR 42.12 Materials (p. 63) 76y 5 from out-of-state (p
ILHR 42.13 (Re%l:%cement pressure parts [T HR 42.43 Lap seam boilers (p. 76)

B. ba. ILHR 42.44 Prohibited boilers (p. 76)
ILHR 42.14 Welding procedures (p. 63) ILHR 42.45 Inspection and testing (p. 76)
JILHR 42.15 Preheating (p. 64) ILHR 42.46 Installation (p. 76)
ILHR 42.16 Postweld heat treatment (p. .

64) Subchapter YI—Pressure YVessels in
ILHR 42.17 Welded patches (p. 65) Peiroleum Refineries
ILHR 42.18 Stays (p. 69) ILHR 42.50 General requirements (p. 77)
ILHR 42.19 Additional acceptable repair ILHR 42.51 Adoption of API standard (p.

methods (p. 69) 77)

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

Subchapter I — Welded Repairs and Alterations

ILHR 42.01 General requirements. (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. Repairs 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, decumentation and certification of the work and to
ensure prior acceptance of the procedures for the work by the inspection
aglency responsible for inservice inspection of the boiler or pressure ves-
sel.

Hisiory: Cr. Register, February, 1988, No. 386, eff. 3-1-88.
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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 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 gualifi-
cation reports in accordance with the ASME Code Section IX. Welded
repairs of a routine nature as specified in the scope of the repair organiza-
tion’s quality control program may be performed without prior approval
of the authorized inspector.

Note i:- See 5. ILHR 41.06 for penalties for violations of these rules.

Note 2: The department will aszist an organization in preparing a quality control program
for welded repairs that will comply with the intent of ss. ILHR 42.01 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 Iim-
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,

2. Hex steel or expanded metal for refractory lining,
3. Ladder clips,

. Brackets,

. Tray support rings,

. Corrosion-resistant strip lining,

=1 S D

. 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 welding 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 identiecal 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 de-
sign,
Register, February, 1988, No. 386
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3. Rewelding a circumferential or longitudinal seam in a shell or head,
and

4, Replacément 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 8/8-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 is identical to one in
the original design, is located in a similar part of the vessel, and is not
closer than 8 times its diameter from another nozzle. The addition of
such a nozzle shall be restricted by any service requirements;

(i) The installation of a flush patch to a boiler or pressure vessel;

(j) 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, eff. 3-1-88; cr. (1) eff. 12-1-88.

ILHR 42.03 General rules for alterations. (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.-

(2} NAMEPLATE. (a) The organization responsible for the preparafion
of the report of alteration shall also be responsible for adding 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:

ALTERED BY

PSIG AT °F
(MAWP) {Temp)

{ Manufacturer's Alteration Number, if used)

(Date Altered)
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(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
tast is condueted at 1-1/2 tirmes the maximum aliowable working pressure (MAWP) and the
owner specifies a temperature higher than 120°F, the pressure should be rediced to the
MAWYP and the temperature should be reduced to 120°F for the close examination.

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

{a) T'o 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;

(e) 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;

(f) Replacement of a pressure retaining part in a boiler or pressure ves-
sel with a material of different nominal strength or nominal compesition
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, ef. 3-1-88.

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.
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):
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(a) The welded repair or replacement of tubes in boilers or pressure
vessels; and

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

(3) OTHER REQUIREMENTS. All other requirements of this subchapter
shall apply.

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

ILHR 42.05 Hydrostatic and nondestructive tests. If, in the opinion of
the authorized inspector, a hydrostatie 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 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 2
test is conducted at 1-1;/2 times the maximum allowable working pressure {(MAWP) and the
owner specifies a temperature higher than 120°F, the pressure should be reduced to the
MAWTP 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 aceeptable 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, eff. 3-1-88.

ILHR 42.07 Welders. (1) WELDER QUALIFICATIONS. Anyone undertak-
ing repairs or alterations shall have available at the job sitte records of
welder qualification tests showing that each welder to be employed on
the work has satisfactorily passed tests as preseribed 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-
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pair shall be made with a complete penetration weld such as a double
butt weld or a single butt weld with or without backing.

Note: Before repairing a cracked area, care should be taken to investigate its cause and to
determine its extent. Where circumstances 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) CRACKS 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
parallel to a rivet seam within & 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
1s 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) CRACKS IN STAYED AREAS. Cracks of any length in stayed areas
may be repaired by fusion welding except that muitiple or star eracks
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
boiler 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 knuckle or the turn of the flange of the furnace
opening are prohibited unless specfically approved by the department.
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Figure 42.08-1
RIVET AND STAYBOLT HOLE CRACKS

0dc8cegdgo

Fire Cracks at Girth Seams Circumferential Cracks at Girth Seams

S

Cracks in Stayed Plates Fire Cracks at Door Openings

Cracks radiating from rivet or staybolt holes may be repaired if the
plate is not seriously damaged. If the plate is seriously damaged, it shall
be replaced. The repair method shall be as follows:

a. Prior to welding, the rivets or staybolts from which the cracks ex-
tend and the adjacent rivets or staybolts shall be removed.

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

¢. The cracks 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. Threaded staybolt holes shall be retapped and new staybolts prop-
erly driven and headed.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.
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ILHR 4209 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 impaired. 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.

{8) 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).

{c) 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
items 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: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

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
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 special 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, eff. 3-1-88.
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Figure 42.09-1
- WELD BUILD-UP OF WASTED AREAS

RIVETS AND STAYBOLTS

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
removed.

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-
ate method of nondestructive examination for the complete surface of
the repair.
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Figure 42.09-2
REPAIRS FOR ACCESS OPENINGS

STAMNDARD
MANHOLE QPEMING

~ Backing Ring

...

Pressure Sicde

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.

wWasted area removed

. r_.__,J,-—Origir{&ll edge of opening
5 S

L | S
L

Minimum lap
Y2 T (12.7 mm)

Prassure Sigde

A badly wasted area around a handhole opening shall be repaired by
adding a ring as shown above on the inside of the object.
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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.
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Figure 42.10-2
SEAL WELDING OF RIVETED JOINTS

Throat Apgprox. 1/8in. (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
applied in one light layer if practicable, but not more than two layers
shall be 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.

Histery: Cr. Register, February, 1988, No. 386, eff. 3-1-85.

ILHR 42.12 Materials. 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 1/8-inch greater than, the mate-
rial 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. 386, 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 fabrieation
welding is performed, may be supplied as material. Material and part
1dentification shall be supplied in the form of bilis of materials and draw-
ings with ASME code compliance certified in a statement by the parts
supplier.

Note: Examples include seamless or welded tubes or pipe supplied separately or in bundies:

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 see-
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 floor assemblies; prefabricated openings
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: Or. Register, February, 1988, No. 886, 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 completed.

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.

(2) 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, eff. 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 sub. (1) may be in-
advisable 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 spe-
etal welding methods for P1 and P3 materials are described in sub. (3). Where deemed neces-
sary, competent technical advice should be obtained from the manufacturer of the object or
from another gualified 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) asa 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 eracking or, in some cases, to hydrogen em-
brittlement.

(a) Method 1, higher preheat temperature. 1. Material applicabili-ty. 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 duetility in the as-
welded condition is adequate at operating and pressure test temperatures. When this alterna-
tive meets the above requirements, any code credit for postweld heat treatment can be contin-
ued. '
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(b) Method 2, half bead welding technigue. 1. Material applicability.
%‘ge usei of method 2 shall be limited to groups 1, 2 and 3 for both P1 and
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 3/8-inch or 10% of
the base metal thickness, whichever is less, and the individual area may
not be greater than 10 square inches.

¢. 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.

8. 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 1/8-inch maximum diameter electrode. Approximately
one-half the thickness of this layer shall be removed by grinding before
depositing subsequent layers. Subsequent 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.

c. 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 austenitice
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 lteu 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
ASMUE 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 weid 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 8 inches or 16 times the thickness of the plate. Lapped and fillet
welded patches shall have a minimum lap of 1/2 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 be be covered by welding.

History: Cr. Register, February, 1988, No. 386, ff. 3-1-88.
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Figure 42.17-1
FLUSH PATCHES

U

b e i e

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 staybolt 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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Figure 42.17-2
TUBRE WINDOW PATCHING METHOD
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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 pateh shall be made from tube material of the same type, diam-
eter and thickness as the one being repaired.

b. Fitup of the pateh 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.
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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. 886, 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. 388, eff. 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.

Histery: Cr. Register, February, 1988, No. 386, eff. 3-1-88.
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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
penetration 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 FENETRATION WELDS REQUIRED

0O NDT USE BaCM:MNG RING 1IN AREA
SUBJECT TO RADIANT HEAT

ALTERANATE END ASSEMELIES FOR RINGED FURMAZES

t_a3s AND/OR $TArS —\;?

-

0O

TYPICAL ENO PLAIMN END FURNACE
CLOSURE FOR
RIMNCED FURNACTS

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

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

ILHR 42.25 Riveted 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 reguirements 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 pressiure
test, as specified in s. ILHR 42.05, after completion of a riveted repair.

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

Subchapter IIf — 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 calculations 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.

(¢) 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 42.03 (Z2)-(4) shall be met and an alteration report shall be submit-
ted in accordance with s. ILHR 42.04.

History: Cr. Register, February, 1988, INo. 386, eff. 3-1-88.
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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guirements 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 °
(MAWP) (Temp)

(Wisconsin Registration WNumber)

{Date Derated)

{3) 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 safetiy relief valve repairs. (1) DEFINITIONS. (&)
Repair of a safety valve or safety relief valve means the replacement,
remachining or cleaning of any critical part; lapping of seat and disc 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.

(¢) 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.

Note: Repairs made in accordance with par. (¢) may wold original valve manufacturer’s
warranty.
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(3) AUTHORIZED ADJUSTMENTS. The department may authorize prop-
erly trained and gualified employes of boiler or pressure vessel users to
make external adjustments to set pressure and blowdown to safety
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 ad-
justments.

(4) NAMEPLATES. (a) Except as provided in sub. (3), when a safety
valve or safety relief valve is 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 namepliate, 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 valve under the
“¥R’ 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 ldentified in par. {a) shall apply.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.
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Figure 42.35
VALVE REPAIR NAMEPLATE

(name of vaive repair firm)

{set pressure) {capacity)

(date of repair)

No.

{Symbol 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.
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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, eff. 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 recaleulated with a
factor of safety of 6.

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

ILHR 42.42 Vessels from out-of-state. Secondhand boilers and second-
hand pressure vessels, from ocout-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, eff. 3-1-88.

ILHR 42.43 Lap seam boilers. 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, eff. 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.

JLHR 42.45 Inspection and iesting. {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 authorjzed inspector.determines that
a hydrostatic test at one and one-half times the maximum z_a.llowable
working pressure is not possible or desirable, the authorized inspector
may aceept alternate means to determine if the vessel is safe for its in-
tended use.

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 1-1/2 times the maximum allowable working pressure (MAWPF) and the

owner specifies a temperature higher than 120°F, the pressure should be reduced to the
MAWP and the temperature should be reduced to 120°F for the close examination.

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

1ILHR 42.46 Installation. Except for vessels exempted in s. ILHR 41.18,
all secondhand vessels when reinstalled, shall comply with the ASME
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codes listed 1in s. ILHR 41.10 in regard to fittings, appliances, valves,
connections, settings and supports. These vessels shall also comply with
tlie installation and certificate of operation requirements in chs. ILHR
41 and 42.

History: Cr. Register, February, 1988, No. 3386, eff. 3-1-88.

Subchapter 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, ff. 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
Petr(l)sla%usm Institute {AP]) 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.

(8) AVAILABILITY OF STANDARDS. The standard in reference may be
obtained at a reasonable cost from the American Petroleum Institute,
1220 1. 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 stat-
utes.

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

Register, February, 1988, No. 386



78 WISCONSIN ADMINISTRATIVE CODE
LHR 42

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 are referred to in s. ILER
41.41. Copies of these forms are available from the Division of Safety and
Buildings, P.0O. 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 FOR DICHR USE ONLY
LS —
Deparimont of indugiry, Labor ang FILE NUMBER BATGH NUMBER
Flurnan Palations INSPECTION REPORT
Salety and Bulldings Dhlsion
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7 NEXT GERTIFICATE Oves [Tro  wves:
DYES { moddicatinne. hoa Bolaw) |:| NG {Exptan hully bolow INSPECTION DATE: P&l DATE
8 COMMENTS!
LJ

AECQUIREMENTS (et codo whalationo

8 _ITEM | ORDER NO.
I

18 SOMPLEANGE DATE;:

| CERTIFY THIS 35 A TRUE REFQAT OF MY INSPECTION:

INEPECTOR SIQHNATUAE:

CEAT, MO, EMPLOYED BY:

ea——
SBO-7A7E (N. 36T

Copy Dlatnbution: Whine - DILHRA; Graan - Inapeator Yelow - Chwnor ]
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FiRST INSPECTION [ |

INSFPECTION PERIOD

[0 1w [ avA

[265) 266- 1580

Deparmond ol Induatry, Lokor ond Heman Aolotlons

BCHLER-FIRED PRESSURE VESSEL
INSPECTION REPORT

Sataty and Bulicinga Dwiglon. PO, Box 78649, Madiaon, Wl 53707

FOR DILHR WSE ChNLY

FILE MUtBEA

BATCH NUMBER

INS CODE

SUM CODE

[S1atutory Reforonca: Chap. 101, Wes. Siadx. Ser Back For Cade Relsrancan)

INSP FEE DIST N

TATE ISPECTED: TEFT. EXP_TATE CAWNER NGr | § RECISTRATION ML 5 =

| P WSRECTED: an AT : KIND DF INSPECTION: [] cerTiFicsTs [ ] SPEGIAL
i 15 INSPECTION INTERNAL [ exTERNAL

CWMNER: NATURE OF BUSINESS [:] NATL BO. NG GGTHEﬁ [

2 CWNERS STREET ACDRESS: DWHNER'E GITY [ STATE: | ZF CODE
i

USER'S NAME - WHERE OBJEET LOGATED: SPECIFIC LOGATION G OBJECT- OBJECT e DCATION-GOUNTT:
3[USER'S STREET ADDRESS USER'S GITY: ETATE: | OF GODE
. TYPE: YEAR BUILT MAFIFACTURER:

Cder Cwr . [Je [Clother
TusE: FLEL: FIATTIGE METHOD: HEATINE, SOREACE:
3

[ Irewee [ Jrrocess [ |steas ta, [ Jsem [ JoTHer _

FRESSURE ALLOWED: SAFETY WALVES: EXPLAIN [F FRESSUAE CHANGED:

THIS INSPECTION PREV TMEZECTICH, SET AT TOTAL CAPACITY

" CAN A CERTIFICATE BEE F55UED FOR THIS QEIEGT? MONTHIYEAR | HYDAD TEST:
HEXT CERTIFIGATE
won (1 rmodifEalhano, il Suwlaw) MO [Explosn fully bolgw) INSPECTION DATE:
COMMENTE;
9 ITEM | CARER HOQ. HEGUIHEMENTS (Lewol todn violtions)
i
I T ——
T4 COMPLIANGE DATE PERSOM'E MAME 01 WHOM REDLIREMENTS WERE EXPLAIMED: PERSCON'S TITLE:

| CERTIFY THIS IS A TAUE REFPJAT OF WY INSPECTION:

SIGMATURE OF INSPECTOR ] CERT. MG,

EMPLSYED BY:

SED-FETH (M. 038N [

Copy Olatributlen: Whita - DILHR: Sroen - Inapector: Yellow - Ownar
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BOILER AND PRESSURE VESSEL
INSTALLATION REGISTRATION

Installing Contractars shall prepare This
form in triplicate for cach bailar or
pressute vessel instelled.

Distribute as follows:

WHITE:

Dapzrtment of
Industry, Labor & Human Ralations.

Send to: Safety & Buildings Division

Box 7959, Madison, Wt 53707,

YELLOW: Sand 10 owner. RINK: Installars capy.

ILHR 42

STATE OF WISCONSIN
DEPARTMENT OF INDUSTRY, LABOR & HUMAN RELATIONS
SAFETY AND BLILDINGS DIVISION

[Camploto appropriate portion) -

BOILER:
DF‘OWEFI DHEAT!NG DMTNIATURE

D PRESSURE WESSEL

DNEW DUSED

HNAME OF USER DR OWNER:

LOCATHIN OF INETALLATIGON:

[ STREET A D0ONESS: Wi, REGISTRA TTON RO NATICNAL BOARD Ko
TITvT ETATE: sz CODE: FAFFA. EERIAL M0, OTHER MG
[NAME OF INSTALLING CONTRAGCTOR: - SIGRATURE OF INSTALLER: CATE:
[ETREET ADDHERS: CiTY: ETATE: ZIW CODE;

DILHASEL-6314 [N, Q2/81}
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State af Wisconaln WELD
epartment of Industry,
Labor and Buman Relations R

Repair completed on:
] Power Boller ] Heating Boiler
[ Pressure vessel [ ] Minlature Boller

Manufacturer:

ED R E

ZCORD

PAIR

Wisconsin Reg.

83
ILHR 42

Zafety & Buildings Division
P.0. Box 7969

Madison, Wiscosnin 53707
Telephone: {603} 266-14004

No:

Wational Board MNo:

Serial No: . . . .

Other Ho: . . . .

WORE_COMPLETED BY:

IN_TRE PEBNT. OF:

Name:

Cvner ts Name:

Strest Address

Lacatlicn of Repair:

Cley/Town/Village s Zip Codes

Repair Program No:

Deseription of Repalr . attach additional page

({use reversae side of this page for sketch}

1f needed:

Hydrostatie Teat PSI

NDE

Fepair made ln aceordance with the requlrements of the Wisconzln Department of Industry,
Laber and Human Felations, Wisconsin Administrative Code Chapters 0142,

The welding was complebed by

,Whe has met the teast

requirements of Chaptera U41-U2.

Welding procedure specificatlon:

Contractar rep. signature:

Dated:

I, the underalgned, have Iinspected the work deseribed in thia report and state that this
work, te the best of my knowledge and belief, has been dene in accordance with the
requirementa of Wis. Adm. Code Chapters ILHR U41-32. By signing this certificate, neither
the Ingpector nor hls enployer makes any warranbty, expressed or implied, concerning the
work described 1n thils report. Furthermore, nelther the inspector nor his/her employer
zhall be llable 1in any manner for any persaonal injury or property damage or a losa of any

kind arising from or connected with this inspection.

The only exception i3 far such

1liablllity that may be provided In an lnsurance policy which the inapector™s Iinsurance
company may isaue for the object, and then only in accordance with terms of that poligy.

Authorized Inapector Signakture: Cert,

Nos

Employed By:

Dated:

SBE-190(R.DT/87)
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FCRM R-1, REPORT OF WELDED O REPAIR QR O ALTERATION
as reguired by 1he provisions of the National Board Inspaction Code

1. Woark performed by

[rarvie &l rapOlr of oitarollon organlzniken (PQ, ra., gob Ra., piC)
{oddroza)
2, Dwner
[rortic]
|agoroosl
3. Locallon of Inatallatlon
Inarmay
aoarono)
4. Undt Idantlflcatlon: Neme of orlglnal manutacturoar
|=>llar, proasure Yoo
5. |danilfying nos.:
iMIr neral gl Jarsginal Mallanal Beard ng.) Tariadiation ro.| {athen tyasr bUNE|

6. Dascription of work:

|i30 bach, saparale shmel Of axetch 11 Ancoosory|

Prenaure weat, fopplled . Pt
7. Remarks: Attoched ore Manulociurees® Partiol Bata Reporta properly Identlfied ond signed by Authorized Inspoclors for the {olfowing
Items of this roport:

name @ pr o dulkbber, e nama. ond sdestfiylng gtemph

CERTIFICATE OF COMPLIANCE
The underslgned cartliles that tho slatements mada in this report are correct and that all desigh, matarial, canatruction, and workmansahlp

on this sontarm to the Natianal Board Inapaction Code.
(repalr ar asberatzon)

Cortifleote of Avthorzatlenne, 0 towsathe ... =symbolaxpiras 18

Date i} S Skaned
(rrpalt of oliaratien ciganszoliion; lapthorizad ropraseatolave]
CERTIFICATE GF INSPECTION

The undersigned, hotding & valld Gommissien [ssusd by The Matlonal Board of Boller and Pressure Vaasel Inspectora and cenliflcate of com-
patency lasued by tha atate ar provincea of &snd emplayed by
of has inspocted the work deacribed in thig dato report on .18 and atate that to
the beat of my knowledge and belial this work has bean dono In aceordance with the Matlonal Board Ingpeciion Code.

By signing this certiicate, nefthar the undersignod nor my employer makes any warranty, exprassed of Implled. conceralng 1he waork
doacribed in thls report. Furthermare, neither the undersigned nor my employor shol be Hable in any manner Lor any parsanal tnjury,
property damage or (058 of any kbnd arising frem or connected with thia Inapectlon, except such Hablllly as rnay ba proviged Ina polkey of In-
surpnce whlch the undaralgnog s Insurance company may lasue upen sald object and thon only In pesordance with Lthe torma ol smid policy.

Dote__ .9 Slgred Cormmtzslons

(AULhDrIzad INopese [Natignar Snard finel. snOnrmmenta), oiata, Sdov.. and oL}

NE-
Thiz form may be cbisined from The National Boord of Boller and Proasure Yaasol Inspociors, 1055 Cruppor Ave., Columbus, OH 43229 Agv. 4
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FORM NE-1 REPORT QF REPAIR O MOODIFICATION [ OR INSTALLATION QF REPLACEMENT(S) O]
TO NUCLEAR COMPONENTS AND SYSTEMS IN NUCLEAR FOWER PLANTS

1. Woark parformed by

LT Irepolf organlzatan's PG, no, Job no., atep
toddrona)
2. Ownar
[harmier|
— |pear ol
3. Marno, agdress and laantitication of nucloar power plant
4. ldentHicaston of sysiam
5, 2. |dentiflcatlon of cormnponant repalred. modifiod of replaced
t: Mame of manufacturer
£ [dentifylng nos.
{Mir s barHL RO IMp17l, B nog Qurndictional ral] ethan Iyoar buslty
§. Appilcable sectionis). . of ASME Code, 19, editlen__ . addemcda 0000 Code Case
7. Doxlgn roaponsdbllition
8. Tests condycted: hydrostatte O prieurnatic C design praszure [ pressure___ pal.
9. Doacriptlon of work

|uae af asalanLl phroiel or oheteter) e neeoptabia 1T praperly [denithiod]

10. Romarka:

[ CERTIFICATE OF COMPLIANCE
wa eertlly thal the stalementa made in thls repoet are correct gnd that all dealgn, materlal and wotkamanshiy on thls
confarms to the applicable sactian of the ASME Code. repalr, madif-catian ar saplacermant
Cartificals of Authorlzation no,_ 16 use the “NA™ atamp oxpires. 19 .
Slgned 19
[ropair Grgamzalienl loutharzed reprraontol vl MHatla} 1date|

CERTIFHCATE OF INSPECTION
1, the undersigred. helding a valid comemission lssued by Tha Matlonal Board of Boller and Prasaure Vazsal Inspectors, and certlficate of com.

pelancy lasued by the slate or province of and employad by
of have Inspected the repalr, madlilcation or replacemant described in this raport
=0] — 13 and stala that to the best ol my knowledge and belbsl, this repalr, modification or replacoement has bean mage or

construciad In accordance with Sectlon X and Sectlon 11l of the ASME Coda and the Nalional Beard rulas as defined in the publications
NB-55 and NB-1D2, current editiana. By signing thts cortliicate, nalther the [nspactor nor hia employer makas any warranty. oxpreased or m-
pllad, cancerning the repair, modilcatlon or replacemant descelbad In \his report. Furthermare, Aaithar the Inspectar nor nis employer shall
be Liable in any manner tor any parsonat Injury or property damage or a luss o any kind arlsing trem or connected with this inspoction.

Cata____ 19 Signod Commlsstons.

fAuthanznd Inapes o ¢Mo11 Bd no. (inclucing ondereemants] Hash OF prow-nca and numsa

Thls form may be obiained from The Nationa! Beard ol Bofler and Preasurs Vesaei Inspectors, 1055 Crupper Ave., Columbug, OH 43225

NE-§1
Rew_ d
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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/ASME B81.1. 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 inspection, instailation, 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
included. 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 41.10. Refer to ch. ILHR 42 for rules ap-
plying to repairs, alterations, and miscellaneous requirements.

Next page is numbered 91.
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APPENDIX

(EXCERPTS FROM BOILER, PRESSURE VESSEL AND PI1P-
ING 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 ANSIJASME B31.1. This information has been in-
cluded to provide a general idea as to the requirements of these codés and
standards. Users of this information must be cautioned that these ex-
cerpts do not provide complete guidelines for inspection, installation, op-
eration and manufacturing.

Only portions of each code and standard thought te be frequently used
by persons not having direct access to the complete documents have been
included. It must be noted that these codes and standards change on a
periodic basis (see 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 41.10. Refer to ch. ILHR 42 for rules apply-
ing to repairs, alterations, and miscellaneous requirements.

EXERPTS FROM:

ASME ROILER AND PRESSURE VESSEL CODE

SECTION I
PIMWER BOILERS

1980 ERITION

Register, February, 1984, No. 338
Boiler and Pressure Vessel Code
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This Code covers rules for construction of power boilers, !
ciectric boilers.? miniafre boiiers® and high-temperature
water boilers* to be uzed in stationary service and includes
thoac power boalers used in locomotive, portable, and
traction service. Reference (o0 & paragraph includes all the
subparzgraphs and subdivisions under that paragraph.

The Code does not contain rules to cover =ll details of
desigrs and construction. Where complete details are not
given. it is intended that the manufacturer, subject to the
=pproval of the Authorized Inspector, shail provide details
of demign and conatruction which will be 83 safe as otherwise
provided by the ruiss in the Code,

The scope of jurisdiction of Section [ applics 1o the boiler
proper and 0 the boiler external piping.

Superheaters, ecomomizers, and other pressure parts
connected directly o the boiler without intervening valves
aball be considered as parts of the boiier proper, and their
construction shall conform to Section | rules,

Boiler external piping shall be considered ap that piping
which begina where the boiler proper terminates at:

fa} the first circumfersntial joint for welding end connec-
tona; or

(6] the face of the first fAlange in bolted Aanged comnec-
bons; or

fe} the frwt threaded joint in that 1ype of connoection; and
which extends up to and including the valve or valves
required by this Code.

ASME Code Cerdfication (including Data Forms and
Code Symbol Stamping), and/or inspection by the Autho-
rnzed Inspecior, when required by this Code, i3 required for
the beiler proper and the boiler external piping.

Constructions tules for materinly, design. fabrication,
installation, and testing of the boiler cxtermal piping are
contained in ANSI B31.i—Power Piping. Piping beyond the

!Power boiler—a boier in which ateam or other vaper ia generatad
2t a pressure of more than 15 pei (100 KPa).

“Electric boiler—u power boiler or a high-mperature water boiler
in which the source of heat is electricity.

*Minature boiler-~a power boder or a high-temperature wates
boder in which the limiu spesified in PMB-2 are not exceeded.

*Higbh-lemperature watcr boiler—p water boder intended for
OpCTALIOn atb pressures 1m excess of 160 pay (1100 kPa) and/or
ompeTatures in cxeces of 250°F (121°C),

Register, February, 1984, No. 338
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valve or valves required by Section I is not within the scope
of Section I. and it i oot the inten: that the Code Symbel
Stamp be applied 1o suck piping or any other piping.

The materis] for forced-circulation boilers, boilery with no
fixed stewm and water line. and high-tempersture water
boilers shall conform to the requirenents of the Code All
orher requirements abell also be met cxcent where they relate
to special features of comstruction made pecessary in boilers
ofthaeq'pq,mdmmricsthnmmmfenl‘ym
aesded or used in comnection with such boilers, such aa
waleT gagrs, Waicr columns, and gage cocks.

Rehenters reociving steam which hus passed through part
of a turbine or other prime mover and separaicly fired steam
superheaters which are not integral with ghe boiler are
considered fired pressures vessels and thesr construcrion shall
oomply with Code requirements for superheaters, including
safety devices. Piping between the rehenter connections and
the turbine or other prime mover is not within the scope of
the Code.

A pressure vessel in which stcam 3 gooerated by the
application of heat roaulting from the combustion of fud
(solid, liquid, or gascows) shall be ciassed za & fired stemm
boriler.

Unfired preasure vessels in which steam is generszcad shall
be classed as unfired atcam boilers with the following
EXCepUons:

{a) Veasels known 25 evaporators or heat exchangers.

b} Yesacls in which stearn is generated by the use of heas
resulting from operation of a processing system comtaining a
number of pressure vessels such as used in the menufacture
of chemical and petrolewm products.

Unfired steam boilers shall be constructed under the
provisions of Secrion I or Section V1EE

Expansion tanks required in connection with high-temper-
ature water boilers ahall be constructed 1o the requirements
of Section I or Section VIIL.

A presasure veysel in which an organic fluid is vaporized by
the application of heat resulting from the combustion of fuel
(sobd, hquid. or gaoseous) shall be constructzd under the
provisions of Section I. Yeasels in which vepor is genersted
incidental o the operation of a procesying system, contain-
mg a number of pressure veasels such as used in chemical
and petroleum manvfacture, are not covered by the rules of
Section L
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PART PG
GENERAL REQUIREMENTS FOR ALL
METHODS OF CONSTRUCTION

GENERAL
PG-1 SCOPE

The requircments of Part PG apply to power boilers
and high pressure, high-temperature water boilers and
tc parts and appurtenances thereto and shall be vsed
in conjunetion 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 1o the
following services:

{a) boilers in which stexm or other vapor is
generatad at a pressure of more than 15 psig (103 kPa
Bagel;

(b} high-temperature water boilers intended for
Operation it pressuces excesding 160 psig (1100 kPa
gage) and/or temperatures exceeding 250°F (121°C).

2.2 For services below thosc specified in PG-2.1 it
is intended that rules of Scction IV apply; however,
boilers far such services may be constructed and
stamped in accordance with this Section provided all
applicable requirements are met.

23 It is not the intent of these reles to cover coil-
type hat water boilers without any steam space where
water flashes into steam when reicased through a
mapnually operated nozzle for clesning mechinery,
equipment, buildings, ctc., unless one of the following
limitations is exceeded: '

fa) % in. (19 mm) diameter tubing or pipe size with
no drums or headers attached;

{) nominal water containing capacity not exceed-
ng 6 gal (23 {¥;

fc) warcr temperature not exceeding J50°F (177°C):

fd} steam not gencrated within the coil.

Steam clezners exempt by this classification ahall be
provided with adequate safety relief valves apd
contrals.

BOILER EXTERNAL PIPING
AND BOILER PROPER
CONNECTIONS

OUTLETS AND EXTERNAL
PIPING

58.1 Genersl. The rules of this subparagraph
apply to the boiler external piping as defined in the
Preamble.

582 Boiler External Piping Connections to Boil-
£ra. All boiler external piping connected to a boiler for
any purpose shall be attached to one of the types of
Joints listed iz PG-59.1.1.1, PG-59.1.1.2, and PG-
§9.1.1.3.

383 Boiler External Piping. The following defines
the Code Jurisdictional Limits of the boiler external
piping sysiems. including general requirements.
valves, and inzpection. The limits ars also shown in
Fig. PG-58.3.1 and Fig. P(-58.3.2. The materisls,
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 applicable B31.1 Code Cases.

PG-58

583.1 The steam piping connected to the boiler
drum or to the superheater outlet header shall extend
ep to and including the first stop valve in each
conmection, except as required by PG-58.3.2. In the
casc of 2 single boiler and prime mover installation,
the stop valve required herein may be omitted provid-
=d the prime mover throttle. valve is equipped with an
indicator to show whether the valve is open or closed
and i3 designed to withsiand the requirsd hydrostatic
pressure test of the boiler.

5832 When two or more boilers are connected
10 4 common steam header, the conpection from each
boiler having a manhoie opening shall be fitted with
two stop valves having an ample fres-biow drain
between them. The boiler external piping incindes all
piping from the boiler proper up to and including the
second stop valve and the free-biow drain valve.

Register, Pebruary, 1984, No. 338
Boiler and Pressure Vessel Code
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Fig. PG-58.3.1 SECTIION ! ~— POWER BOILERS
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A ———

ADMINISTRATIVE JURISDICTION & TECHNICAL AESPONSISILITY

Bailer froper — The ASME Boller and Prassure Vessal Code [ASME SPVC)
has (ot sdministrative junledicticn and techvical respomsibility (reter o
Section | Prasmbis, fourth paragreph).

S Bailer Extarnal Plping and Jaint — The ASME BPVC hee total sdminstrs-
Hhes jurtsdiction {mandatory certification by Code Symbol stamping, ASME
Data Formea. arwd Authorized Inspectian] of Boiler Externial Piping #nd Jdoint
The ASME Section Comeniross B379.1 fam baer slghed techncal responditrility.
[Reter 1o Sacton | Prewmntis, flith, sixch_ srd seveno o avwd ANEI/ASME
831.1 Scope. paragrach 100.1. 240 Applicabie ANSI/ASME B31.1 Editions and
Agcdence ey rrferernond in Section |, PG-58.3_

O b Non-Bqiler Extemsl Moing mnd Jdoint —~ Not Section | jursdiction leee sonlicaibea
ANSI/ASME 831 Cooel_

FIG. PG-58.3.1 COUE JURISDICTIONAL LIMITS FOR PIPING — ORUM TYPE BODILERS

Register, February, 1984, No. 338
Botler and Pressure Vessel Code



DEPT. OF INDUSTRY, LABOR & HUMAN RELAI'EIIiRONS 95
42

GENERAL REQUIREMENTS Flg. PG-58.3.2
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PG-58.3.5

ADMINISTRATIVE JURISDICTION & TECHNICAL RESPONSIBILITY

—————— Boilar Proper — Tha ASME Boilar and Prassure Vessel Code (ASME BPVC)
has total sdministrative jurisdiction and technical rasponsibiiity (refer to
Saction | Preaambie, fourth paragraph).

®———  Boilor External Piging &nd Joint— The ASME BFVC haa total administra-
tve jurisdiction (mandatory certification by Code Symbol stamping, ASME
Data Forena, and Authorized Inspection) of Soiler Extarnal Piping and Jeini.
The ASME Section Comemittes B31.7 hes bewn mzigned technical respomibility.
IRster 1 Secrian | Presmbie, fifth, sixth, snd seventh parsgraphs and ANSH/ASME
831.1 Scope, persgraph 100.7.2.4.) Apolicetts ANSL/ASME B831.1 Editions and
Ackcenda are referanced in Saction |, PG-53.3. —.

L= ol Non-Botier Externsd Piping and Joint — Not Section | jurisdiction (sse soplicanle
ANSI/ASME B31 Codel,

FIG. PE-58.3.2 CODE JURISDICTIONAL LIMITS FOR PIPING — FORCED-FLGW STEAM GENERATOR WITH
NQ FIXED STEAM AND WATER LINE

Register, February, 1984, No. 238
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5833 Thc feedwater piptag for all boilers,
except high-temperamre water botlers and foroed-fow
steam generators complying with PG-58.3.5, shall
extend through the reguired stop valve and up to and
including the check valve except as required by PG-
$8.3.4. Oun a single boiler-turbine unit installation the
botler feed shutaff valve may be located upsream om,
the beiler feed check valve.

If a (eedwatsr heater or bhesters mecting the
quirements of Part PFH are installed between the
required stop vaive and the bailer, and are fltted with
to prevent the feedwater presauvre from excesding the
maximum allcwable working pressure of the piping or
feectwnter heatsr, whichever is less Comtrol and
mteriock systems are permitted] in order o prevent
OVEIPTESSUIT.

2334 When two or more Ixilers are fed from a
common spurce. the pgiag shail be up to and
inciuding a giobe or reguiating vaive located betwesn
the check valve rmuprred in PG-58.3.3 and the source
of supply. If the regulating valve is equipped with an
isoiatiom valve and a bypsas vaive, the piping shall be
up 0 and including both the isolattom valve down-
streamn froma the regulating valve and the shutodf valve
in the brypasz.

5835 The feedwatsr piping for a forced-flow
steam generator with oo fixed steam and water line
may terminate up to and ineluding the stop valve nesr
the boiler and omitting the check vaive near the boijer,
provided that a check valve having a prossure rating
oo lesa than the boiler inlet dexign pressure is installed
ar the discharge of the boiler feed pump or clsewhere
in the feedline between the fesd pump and the feod
stop valve If the feedwnter heater(s) is fitted with
isolation and bypass valves, the applicable recuirs-
menta of PG-58.3.3 must be met.

£83.6 The blowoff piping for all boilers, except

forced -flow steam penerstors with oo Sxed stewm and |

warerline, high-tomperature water boilers, and those
wscd for traction and/or portable purposcs, when the
allowsbic working pressure cicecds 100 pe (690 kiPa)
shail extend through and inclnding the second vaive,
The blowoff pipmg for ail tractiom and/or portable
botlers and for forcad cirenlation and electric boilers
having A normaj water comtent not exceeding 100 gal
(380 1) are required to extend through only one valve

58.3.7 The misceliansous piping shail include
the piping for such items 28 drains. vents. susface-
biowol¥, steam and watcr piping for water columns,
gage glasses and pressure gages, and the recirculation

Register, February, 1984, No. 338
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return line for a high-temperature water beiler. When
a drain is not intended for blowol purposes (when the
boiler is under pressure} a singie valve is acceptabie,
otherwise two valves in scries are required =xcept as
permitted by PG-58.3.6.

58.3.8 Welded piping in PG-58.2.1, PG-58.3.2,
PG-58.3.3, P(3-58.3 4, PG-58.1.5, PG-58.3.4, and PG-
58.3.7 is also sabject to the requirements of PG-104
for proper Code cortification.

PGC-50 APPLICATION REQUIREMENTS

FOR THE BOILEFR PROPER

59.1. Common to Steam, Feadwater, Blowoff, and
Druin Systemg
59.1.1 Outlets of a boiler to which piping s 10
be attached for any purpose, and which piping comes
within the Code requirements, shail meet the require-
ments of PG-39 and shall be:

59.1.1.1 A tapped opening.

53.1.1.2 Boltzd fanged joinw including those
of the Van Stone type.

59 1,13 Welding ends of the butt or socket
welding type.

59.1.1.4 Piping within the boiler proper may
be expanded into grooved holes, seal wetded if desired
Blowofl piping of firetube boilers ahall be attached by
threading ints a tepped opening with a thresdsd Gtting
or valve at the other end if exposed w0 products of
combustion, or by PG-59.1.1.1 or PG-59.1.1.2 if not
10 exposed (see PFT-4%).

59.1.2 Stesm Maina. Provismions shall be made
for the expansion and contraction of steam mam
eonnected to boilery, by providing subsiznrial anchor-
age at suitable points, 30 that there shall be no uadue
strain tranamitted to the boiler, Steam reservoirs shail
be naed on steam mains when hesvy pualsations of the
stewon  currentt canse vibration of the boiler sheil
platss.

£0.1.3 Figurc PG-59.1 illustrates a cypical form
of commesticn for use on boiler abeils for paaming
through piping such as feed, surface biowoff connee-
tions., =tc., and which permits the pipes’ being thread-
ed in solid from both sides 1n addition to the
reinforcing of the opening of the sheil. The pipes shall
be attached as provided in PG-59.1. 1.
In these and other rypes of boilers where both
intemmal and external pipet making a continuous
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PG-59.1. 3%-PG-5%9.3.4

FIG. PG-59.1 TYRPICAL BOILER BUSHINGS

pasaage are cmployed, the botler bushing or its
expuivaicnt shall be used.

£92 Requiressents for Feodwater Piping The
feedwater shall be inwoduced into a boiler in such a
manner that the water wifl not be discharged directiy
against surfaces expossd to gases of high temperature
or to direct radistion from the fire. For pressures of
400 pai (2200 kPa) or over., the fecdwater inlet through
the drum shail be ftted with ahields, sleeves, or ather
suitable mcans 10 reduce the effects of tempersturs
differentiajs in the shell or head Feedwater, other
than condensats returns ss provided for in PG-59.3.6,
shall not be introduced through the blowodf,

553 Requiremants for Blowolf Piping

£9.3.1 A blowofl as required herein is defined as
a pipe comuection provided with valves located in the
external piping throogh which the waier in the boiler
may be blown out under pressure, excepting drains
such as are used on water columns, gage glasaes, or
piping 1o feedwater regulators, etc., used for the
purposs of determining the operating condition of
such equipment. Piping connections used primarily for
continuous operation, such a3 deconcentrators on
continuous biowdown systema, are not classed as

tlowaoffs but the pipe connections and all fttings up ta
and including the first shutoff valve shall be equa)l at
least te the preasure requirements for the lowest set
preasure of any safety valve on the boiler drum and
with the corresponding saturated-stearm [cmperature.

5832 A surface blowofl shall not exceed 2% in.
pipe size, and the internal pipe and the terminai’
conpection for the external pipe. when used. shall
form a continucus passage, but with cicarance be-
tween their ends and arranged so that the removal of
ather will not disturk the other. A properly designed
asteel bushing, similar to or the equivalent of those
shown in Fig. PG-59.1, or a flanged connection shall
e unexd.

3933 Each boiler except forced-flow steam
groeratory with no fixed steam and waterline and
hnigh-tethperarure water boilers shall have a bortom
blowolf outler in direct connection with the lowest
water space practicable for external piping conforming
10 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 squipped with cutlet connec-

Register, February, 1984, No. 338
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tons for a blowof or drnin line and comform to the
raquirements of P(G-53.3.6 or PG-58.3.7.

5935 Excecpt as permittad for miniature beilers
in Part PMB, the minimum size of pipe and fitongs
shail be 1 in., and the maximum sre shall be 234 o,
cxespt that for boilers with 100 3q £t (9.3 m%) of
bheating surface or less, the muinimum xize of pipe and
fittings maay be ¥ o

5936 Coadensate return connectons of the
same size or larger then the size herein specificd may
e nsed, and the blowoff may be connected to them. [n
such case the blowoff shali be so located that the
connection may be completaly drained.

5937 A bottem blowoff pipe when exposed 1o
direct furnace heat abiall be protected by firebrick or
other hert resisting marerial which is 30 arranged that
the pipe may be inspected.

%933 Axn opeoming in the boiler setting for a
biowoff pipe 1hall be arrangsd to provide {res sxpan-
nonmdmnmon.

9.4 Drains

59.4.1 Ample drains shall be provided wheae
rzouired o pergut compiete draimage of all piping.
saperheaters, waterwalls, water screems, integral econ-
omizers. high-temperature water boilers, and ail other
beiler components in which water may collect Piping
shail conform to the requirmments of PG-58.3.6 or
PG-58.3.7.

59.4.1.1 Each wmiperheatsr shail be equipped
with at least one drain 30 locsted as to most effecuvely

provide for the proper operanon of the apparatus.

55.4.12 Each high-temperamure water boiler
thall have a | in minimum pipe size botlom drain
conne<ton in direct comnecticn with the lowest water
space pracrical for cxternal piping conforming to PG-
58.3.7.

9% Requiremests for Valves aod Flizings. The
following requirernents apply o the use of valves and
fictings in the boller proper.

3951 Steam Stop Vaives

29 %11 Ifashutoff vajve is used between the
boier and its superheater, the safery valve capacity on
the boiler shall comply with the requirements of PG-
67.2 aod PG-T0, cxoept a3 provided for in PG-
$9.5.1.2, no credit being taken for the safety valve on
the superheater, and the superheater must be equipped
with safety valve capacity as required by PG-65. A

Register, February, 1984, No. 338
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3t0p valve is not required at the injet or the outlet of a
reheater or separately fired superhearer.

£9.5.1.2 When stop vaives are installed in the
water-steaan flow path betwesn any two sections of a
forced-Bow steam generator with no fixed steam and
waterline, the safety valves shall sarisfy the require-
mentx of PG-67.4.4,

DESIGN AND APPLICATION

PG-60 REQUIREMENTS FOR
MISCELLANEOUS PIPE,
YALVES, AND FITTINGS

Piping referred o 1 this paragraph shall be
designed in accordance with the applicabic require-
ments of ANSI B31. 1.

68,1 Water Lovel Indicators

60.1.1 Each boiler, sxcept forced-fow steam
pencratora with oo fixed steam and waterline, and
high-temperature water boilera of the forced circuls-
ticn type that have no stcam and waterline. ahall have
at lcast coe water gage glass Boilers operated ax
pressures aver 400 psi (2800 kfa) abkall be provided
with two water gage glasses which may be comnected
10 2 single water columu ¢r connected directly 1o the
drum.

Two independmt remote level indicators may be
uscd instead of one of the two required gage glasacs for
bailer drwsn water lovel indication in the case of power
bailers with ail drum safery valves set at or above 900
pai (6200 kPa). When both remote level indicaton are
10 reliable operation, the gage gless may be shut off bur
shail be maintained in serviceabie condinon.

When the direct reading of gage glasa water level (s
not readily visibie to the operstor 1 s working area,
rwo dependable indirect indicazions shall be provided,
sither by transmission of the gage glasa unage or by
remote level indicators.

The lowest visible part of the water gage glasa shail
he at least 2 in. (51 mm) above the lowest permissible
water level, ar which level there will be no denger of
overhcating any part of the boiler whan in operation at
that lcwel When remote level indication is provided
for the opeyator in licu of the gage glass, the same
minimmum level reference sizall be clearly marked

Connectons from the boiler to the remote level
indicator shall be at least % in. pipe size 10 and
inclading the solanon valve and from there to the
remote level indicator at lesar ¥4 m. (13 mm) LD
tubing. Thesc comnections shall be compictely inde-
pendmat of ather commections for any funcoon other
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than water level indication. For pressuras of 400 psi
{2800 kPa) or over, lower connections to drums shall
be provided with shields, sleeves, or other suitable
means ¢ reduce temperature differentials in the shells
or heads,

60.1.2 Forced-flow steam generators with no
fixed st=am and water line and the high-temperature
water boiler of the forcad circulation type require no
water gage glass or gage cocks.

60.1.4 Boilers of the horizontal firetube type
shall be so szt that when the water is ar the lowest
reading in the water gage glass, there shall be ar least 3
in. (76 mm} of water over the highest point of the
tubes, flues, or crown sheets.

60.1.5 Boilers of locomorives shall bave at Jeast
one water glass provided with top and bottom shutoff
cocks and lamp. and two gage cocks for boilers 36 in.
(510 mm) in diametsr and under, and three gage cocks
for boilers over 36 in. {910 mm) in diamater.

The lowest gage cock and the lowest reading of
water glass shall not be lzss than 2 in. (51 mm) above
the highest point of crown sheet on bailers 36 in. (910
mm) in diametsr 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 locomao-
tives and those operating on steep grades, the height
should be increased, if necsssary, o0 compensate for
change of water level on descending grades.

The bottom mounting for water glass and for water
column if used must axtend not less than 1% in. (38
mun) inside the boiler and beyond any obstacie
immediately above it, and the passage thersin must be
straight and horizontal

Tubular water glasses must be equipped with a
protectung shield.

6.1.6 All connections on the gage glass shall be
oot less than % in. pipe size. Each watsr-gage glass
sball be fitted with a drein cock or valve having an
unrcstricted drain opening of not less than Y in. (6
mm) diameter to facilitate cleaning. When the boiler
operating pressurs exceeds 100 psi (690 kPa) the glass
shal]l be furmnished with 2 connecrion o instail a valved
drain to the ash pit or other safe discharge point.

Each water gnge glass shall be equipped with a top
and a bottorn shutoff valve of such through-fiow
COMSITUCTION as to prevent stoppage by deposits of
sediments. If the Jowest valve is more than 7 ft {2.1 m)
above the Aoor or platform from which it is operated,
the operating mechanism shail indicate by 1ts position
whether the valve 15 open or closed, The pressure-
temperature rating shall be at leas1 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 giobe valves shall not be used on such
connestions.

Automatic shuroff valves, if permitted to be used,
shall conform to the requircments given in A-18,

50,2 Water Columns
&0.2.1 The water column shall be so mounied
that it will maintain its correct position relative to the
normal waterling undsr operating condirions.

60.2.2 The minimum size of pipes connecting
the water column to a boiler shall be t in. For
pressures of 400 psi (2800 kPa) or over, lower water
columm connections to drums shall be provided with
shields, sleeves, or other suitzble means 1o reduce the
effect of temperature differennials i the shells or
heads. Water glass fittings or gage cocks may be
connected directly to the boiler.

60.2.3 The steam and water connections to a
water column or a weler gage glass shall be such that
they are readily accessible for internal mspection and
cleaning, Some acceptable methods of meeting this
requirement are by providing a ¢ross or fitting with a
back outlet at each right-angie turm 1o permit inspec-
tion and cleaning in both directions. or by using pipe
bends or fintings of a type which does not leave an
internal shoulder or pocket in the pipe connection and
with a radius of curvarure which will permit the
passage of a rotary cleaner. Screwed plug closures
using threaded comnections as allowed by PG-39.3.3
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). socker-welded plugs
may be used for this purpase in lieu of sereved plugs.
The water column shall be fitted wath a connection for
a drain cock or drain valve 1o install a pipe of ar least
%, in. pipe size to the ash pit or other safe point of
discharge. If the water connection 1o the water column
has a rising benid or pocket which cannot be drained
by means of the water—column drain, an additionat
drain shall be placed on this connection in order that
it may be blown off to clear any sediment from the

PIpe.

60.2.4 The design and material of a water
column shall comply with the requirements of PG—42,
Water column made of cast wron i accordance with
S5A-278 may be used for masimum hoder pressures
nat exceeding 2350 pu (1700 kPal Warer columns
made of ductile wron i accordance with SA-395 may
be used for maximum boiler pressures not caceeding
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FIG. PG50 TYPICAL ARRANGEMENT OF STEAM
AND WATER CONNECTIONS FOR A WATER
COLUMN

350 pm {2400 EFa) For higher prcssures, steel
conmroction thall he used.

5025 Shutoff valves shail aot be used iz the
PiPe connections betwesn a hailer and a water column
or between & hotler and the shutoff valves required for
the gagr glass (PG-G).1.6), mnlems they are other
or stopeocks with lever permanently fastened thereto
and marked in Ene with thedir passage, or of such other
throegh-fiow coasruction as to provent swoppage by
depoits of sediment, and to indicztr by the position of
the operaring mechsnion whether they are in open or
jocked or sealed open. Where stop cocks sre naed they
shall bo of & type with the piug held in place by o
guard or glend.

6024 No outlet conpections, cxcept for damper
regalator. feexdwater regulator, drains, steam gages, or

column or gage glass Lo & boiier.

503 Gags Glam Coasactions

&0.3,1 Guage glasses and gage cocks that
required by PG-S0.1 and PG-60.4 and e
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commected directly to a shell or drum of the boiler,
shal]l be connected by cne of the following methods:

60.3.1.1 The water gnge glass or glasses and
gage cocks shal)l be connected to an intervening water
colsmn,

603,12 When only water gage glasses are
uped, they may be mounted away from the sheil or
drum and the water column omitted, provided the
following requirements are met:

603,121 The top and bottom gage gisas
fittimgs are aligned, supported, and secured so a8 to
maintain the alignment of the gage glass: and

60.3.122 The steam and water comnections
are not less than 1 in. pipe 1ize and =sch water glass is
provided with a vaived drain; and

603123 The steam and waier connections
comply with the requirements of the {ollcwing PG-
§0.3.2 and PG-60.3.3.

6032 The lower cdge of the steam comnecton
s & water columm or gage ginss in the boiler shxll not
be below the bighest visible water level in the water
age glasa. There shall be no sag or offsst in the piping
which wilk permit the sccumuistion of water.

60.3.3 The uppex odge of the water congecdon
1o & water colomn or gage giaxs and the boiler shail
not be zbove the lowest vitible water lewel in cthe gage
ginzs Mo part of this pipe connection: shall be above
the point of connection at the water colurmm.

6034 An accepisbie arrangement is shown in
Fig. PG-60.

§0.4 Guge Cocks. Each beiler (=tcept those not
requiring water level indicators per PG-60.1.2) thall
have throe or more gage cocks locatad within the
visible length of the wata glass, cxocpt when the
bhoiler has ™wo water glasses locatsd on the same

Boilers not over 36 in. (910 mm) in diameter in
which the hesting surface does oot excesd 100 sq ft
(9.3 ™) newxd have but two gage cocks.

'I'hcp.pcockmeﬂiamahsﬂbenotl&than%

60,5 Water Fromta Each boiler fhited with a water
jacketsd boiler-furnace mouth protector, o similar
appliance having vaives on the pipes connectng them
to the boiler shall have these valves Jocked or seaied
open_ Such velves, when used, shall be of the seraight-
way type.
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60.6 Pressure Gages

60.6.1 Each boiler shall have a pressure gage so
located that it is easily readable. The pressure gage
shall be instailad so that it shall at all times indicate
the pressure i the bailer, Each steam boiler shall have
the pressure gage connectsd [0 the steam space or to
the water column or its steamn connection. A valve or
cock shail o placed in the gage connection adjacent 1o
the gage. An addirional valve or cock may be located
near the boiler providing it is locked or sealed in the
open poaition. 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 cut. For a stcarn boiler the gages or
connecticn shall contain a syphon or equaivalent device
which will develop and maintain a water seal that will
prevent steam from entering the gage tube. Pressure
gage connections shall be switable for the maximum
allowable working pressurc and temperature, but if the
temperarure exceeds 406°F (208°C), brass or copper
pipe or tubmg-shsll not be used. The comnections to
the boiler, except the syphon, if zaed, shall not be less
than ¥} in. standerd pipe size but whers stecl or
wrought iron pipe or tubing ia used, they shail not be
less than 5 in. (13 mm) inside diameter. The
minimuin size of a syphom, if used, shall be Lo in. (6
mmj inside diameter. The dial of the pressurc gage
shall be graduated to approximately double the
preasure at which the safety vaive is set, but in no case
to leas than 134 times this pressure.

6062 Each forced-flow steam generator with
00 fixed stewm and water line shall be equipped with
preysure 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 :

50622 At the boiler or economizer injet
(precoding any section which involves absorption of
heat); and .

60.623 Upstream of any shutoff valve which

may be used between any two sections of the heat
abaoriving surfacc.

60.6.3 Each boiler shall be provided with a
vilve connection st least ! in. pipe size for the
exclusive purpose of attaching a test gage when the
boﬂerisinmicc.mthattheaecuracyof:hcboﬂer
pressure gage can be ascertained.

60.6.4 Each high-temperature water boiler shail
bave 2 temperaturs gnge so located and connected that

ILHR 42
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it shall be easily readable The temperature gage shall
be instalied so thar it ar all times indicates the
temperature in degrees Fabranheit of the water in the
botler, at or near the sutlet connection.

PG=61 FEEDWATER SUPPLY

61.1 Except as provided for in P(G-61.2 and PG-
61.4, boilers having more than 500 sq ft {47.m2) of
water-heating surface shali have at least two means of
feeding water. Except as provided for in PG-61.3, PG-
61.4, and PG-61.5, each socurce 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 to
causc damage to the boiler if the feed supply is
interrupted, one such means of foeding skall be steam
operated. :

612 Except as provided for in PG-61.1, a boiler
fired by gaseous, lignid, or solid fuel in suspension
may be cquipped with a single means of feeding water
provided menns are furnished for cthe shutting off of its
heat input pricr to the water level reaching the lowest
permissible level established by PG-80.

61l.3 For boilers having a water-heating surface of
not more than 100 sq ft (9.3 m®) the feed connection to
the boiler shall not be smaller than !4 in. pipe size. For
boilers Having a water-heating surface more than 100
3q ft (9.2 m?) the feed connection to the beiler shall
not be less than % in. pipe size,

614 High-tempersturc water boilers shall be pro-
vided with means of adding water to the boiler or
system while under pressurs.

61.5 A forced-flow steam generator with no fixed
steam and water line shall be provided with a sourece of
feeding capable of supplying water to the boiler at a
pressure not less than the cxpected maximum sus-
tained pressure at the boiler inlet, as determined by the
boiler Manufacturer, corresponding to operation at
maximum designed stcaming capacity with maximum
allowable working pressure at the superheatar ontler.
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SAFETY VALVES AND SAFETY
RELTEF VALVES!T

BOILER SAFETY VAJ..VE
REQUIREMENTS —

T 671 Each boiler shall have at least one safety
valve or safety melicf vaive and if it has maore than 500
sq ft (47 m?) of water-beating surface, or if an electric
boiler has a power input more than S00 kW, it ahall
have two or more aafety vaives or safety relief valves
The method of compuring the steam-generanng capac-
1tyofthebuﬂer;h:nbeu;rvenmA-12.Drs:mcﬂuad
VAPOTIZEY Federaiors rajuire special consideration as
given in Part PYG.

472 The safery valve or safery redief valve capacity
for each boiier (except as notext in PG-67.4) shall be
soch that the safety valve, or valves will discharge all
the steam thatr can be generated by the boiler without
allowing the pressure to rise more than §% above the
highest pressurs at which soy valve is set and in oo
case 10 more than 9% above the maximum aliowable
working pressure. The safety valve or safery relief
valve capacity shail be in compliance with PG-70 but
shall pot be Jess chan the marintum designed steaming
capacity as detmmnined by the Maoofacturer. The
required steam relieving capacity, in Ibs/hr (kg/hr), of
the safety relief vaives on 2 high-temperature water
beriler shail be determined by dividing the maximum
output in Bou/br (kJ/hr) at the boiler nozzle obtained
by the firing of any fa=l for which the unit is designed
by 1000,

Any ecomomirer which may be shut off fom the
boiler, thereby permitting the cox izar 1o b a
fired pressure vewel, shall have onoe or more safety
relief vaives with a total discharge capacity, calculated
from the maximum ecxpected heat absorption in
Btu/hr (k7 /hr}, as determined by the Manofacrurer,
divided by 1000. This sbwarption shall be stated in the
stamping (PG-106.4).

The required relicving capacity in pounds per hour
of the safety or safety relief valves om a wastc hear
aunxiliary firing & to be wsed in combination with wasts
beat recovery, the maximom outpat sball inchide the
effect of such firing in the total required capacity.

PG-67

Togfpty Valve: An suuwmanc proware melieving devics sctusted by
&gmmumo{m'ﬂwmwww

Peliel Valve A auomatc pres
the sanc pressurs upatremm of the valve which opens further with
the incresse in pressure over the opeming premsure It s used
primanly for lqued secvice

Safcty Rolaf Yalws An o celieving
dgvmsmtlbhfwuuu:bﬂuanfﬂyvﬂwﬁt(dldvﬂv:.
cHing o

Lo

Register, ebruary, 1984, No. 338
Boiler and Pressure Vessel Code

WISCONSIN ADMINISTRATIVE CODE

SECTION | — POWER BOILERS

When auziliary firing is to be used in place of waste
heat recovery, the required relisving capacity shail be
bas~d on anxiliary firing or waste heat recovery,
whichever is higher.

673 Cme or more: safety valves om the boiler
proper aball be set at or below the maximumm allowabie
working prossurc {excepr as naoted in PG-67 4L IF
additiopal vaives are used the highest pressure setting
shall not excesd the maximum allowsable working
pressure by more than 39, The complete range of
pressure settings of all the saturated-steam safety
valves on a boiler shall not exceed 109% of the highest
pressure to whhch any valve is set. Pressure setting of
safery relief valves on high-temperature water boilerst®
may cxeesd this 109 range.

674 For a forced-flow steam generator with no
fixed steam and wateriine, equipped with automatic
conrols and protective interlocks responsive to steam
pressure, safery valves may be provided in accordance
with the above paragraphs or the foilowing protection
against overpressure shall be provided:

674.1 One or mom power-actuated pressure
relieving valves'? shall be provided in direct communi-
caticm with the botler when the boiler i3 under
presaure and shall recsive a comtrol impuise o open
when: the maximum ailowable working preasure at the
superheater outiet, as shown in the master stamping
(PG-106.3), is excesded. The total combined relieving
capacity of the power-actuated relicving valves shall
be oot less than 109 of the maximum design steaming
capacity of the boiler under any operating condition as
determined by the Manufacturer. The valve or vaives
shail be located in the pressure part system where they

An isoiating stop valve of the outmide-screw-and-
voke type may be installed between the power-acmi
uedp:murerdtevmgwlv:andmcbmlcrwp:mm
repairs provided an aitermate powsr-actusted pressurc

Mvﬂd“ummmmmmhlem

porating P ] ihe tines the ssfoty mbel
vabve miast it
"The power d
mmmwcﬂmﬁﬂywﬁﬂlﬂb&lmwo{
power (eleconcity, mr, samm, or hydraulic). Tha valve may
d‘u:hargcwmphnearwummmcrulwaprmmﬂw

iry may be by the doemacream conditona,
and such cfects shail be aken inte account, If the power-actuated
mﬂmmmmmmmmmmmhﬂ
sonmrol signals. the control impualse Lo prevent avorpressure sball
be ¢ oaly to ¢ and 1hml} override soy othey comirol
functon,

valve i one whoso
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refieving valve of the same capacity i5 5o installed as to
be in direct communication with the boiler in accor-
dance with the requirements of this paragraph.

Power-actuated pressure relieving valves discharg-
ing to mtermediate pressurs and incorporated into
bypass and/or startup circuits by the boiler Manufac-
turer need not be capacity certifed. Instead, they shall
be marked by the valve manufacturer with g capacity
radng at a sct of specified inlet pressure and tempera-
nre conditdons., Power-actuatsd pressure relisving
valves discharging directly toc atmosphere shall be
capacity certified. This capacity certification shall be
conductad in accordance with the provisions of PG-
69.3. The valves shall be marked in accordance with
the provisions of PG-69.4 and FG-69.5.

6742 Spring-loaded safety valves shall be pro-
vided, having a totai combined rclieving capacity,
inciuding that of the power-actuated pressitre relieving
capacity installed under PG-67.4.1, of not less than
100% of the maximum designed steaming capacity of
the boiler, as determined by the Manufacturer, except
the alternate provisions of PG-87.4.3 arc satisfied In
this totas), no credit in excess of 309 of the toral
required relieving capacity shal] be allowed for the
power-acniated pressure relieving vaives actually in-
stalled. Any or aill of the spring-Joaded safety valves
may be 3=t above the maximum allowable working
pressure of the parts to which they are connected, but
the sct 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 20% above the maximum ailowable
working pressure of any part of the boiler, except for
the stcam piping between the boiler and the prime
mover.

6743 The towal instalied capacity of spring-
loade safety valves may be less than the requirements

ofPG-6742prmdedaJl ofthc following conditions
are met.

67.43.1 The boiler shall be of no less steam-
ing capacity than 1,000,000 Ib/hr (450 000 kg /hr) and
inutalled in & unit system for power generation (f.e., a
single boiler supplying = single turbine-generator unit).

67432 The boiler shall be provided with

antomatic devices, responsive to variations i stcam
proaaure, which include no jess than all the following:

67.432.1 A control capable of maintaining
team pressure at the dewired operating level and of
modufating firing rates and feedwater fow in propor-
tion 1o a variable steam output; and

674322 A control whick overrides PG-
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67.4.3.2.1 by reducing the fusl rate and feedwatar low
when the steam pressure exceeds the maximuam
allowable working pressurc as shown in the master
stamping (FG-106.3) by 10%: and

67.4.3.23 A direct-acting overpressure-trip-
actuating mecchanism. using an independent pressure
sensing device, that will stop the flow of fuel 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 allawable working pressure as shown in
the master stamping (PG-106.3).

67433 Thers shall be not less than twa
spring-loaded safery valves and the total rated reliev-
ing capacity of the spring-loaded safcty valves shall be
not less than 10% of the maximmum designed steaming
capacity of the boiler as determined by the Manufac-

. Thess spring-leaded safsty valves may be set
above the maximum aliowahble working pressure of the
parts to which they are connected but shail be set such
that the valves will lift at & pressure no higher then
20% above the maximum allowabie working pressure
ag siiown in the master stamping (PG-106.3).

6§7.4.3.4 At least two of these spring-loaded
safety valves shall be equipped with a device that
directly tranamits the valve stem lift action to controls
that wili stop the Sow of fuel and feedwater to the
boiler. The control circuitry tc accomplish this shall
be arranged in 2 “fajl-safe” manner (see Note).
NOTE: “Fail-safe” shall piesn » circuitry arranged an sither of the
following:
f1} Energize 5o tripr There shall be st lmmil 190 scparal= xod
independent ip drcuits saved by o powor 30Ourcos, O ulkbiate
and perform the trip action. Ome power source shall be a
continuonsly charged de bartery. The second souwrce shali be an ac-
m-dcmvmmmwlh:dcwmwdurg:thcbcm
i capable of performing the trip action. The tp circuits shall be
contnuously monitored for svailatilivy.
It ix pot mandatoey 1o duoph the ]
stopa the Bow of fuel .lnd fendwater.
f2) Dw~energize to mrip; If the circuits are arranged in such a
“ymunmmmaxpplydpomnmwwkmpﬂw
loserd anmet ing and such that eny interruptiom of
pﬂwlupp]ymﬂmthcmpmn:hnmlm.thmn:m;l:mp
circuit and single power supply will be enough 0 mest the
requirements of this subpesagruph.
67.4.3.5 The power supply for all controls and
devices required by PG-67.4.3 shall inciude at least
one source contained within the same plant as the
boiler and which is arranged te actuate the controls
and devices continuously in the cvent of failure or
interruption of any other power sources.

67.44 When stop valves are instalied in the
water-steam flow path between any two scctions of a
forced-flow steam generaror with no fixad steam and
water lina:

that actually

67.44.1 The power-actuated pressure relicv-
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ing valve(s) required by PG-67.4.1 shall also receive a
control impulse to open when the meximnom allowable
working pressure of the component, having the lowest
pressure level upstream o the stop valve, is exceeded;
and

67.4.4.2 The spring-loaded safery vaives shaijl
be Jocated to provide the pressuce protaction roguirs-
mumty in PG-67.4.2 or PG-67.4.3.

6743 A relishie pressure-recording device shall
azlways be I service and records kept to provide
evidence of copformity to the sbove ramir-memts

675 All safery valves or safety relief valves sbhall
be so commtructed that the failure of any part caonot
obstruct the freo and full discharge of steam and waier
from the valve. Safety valves sball be of the direct
spring-ioaded pop type, with sear mclined at way angle
berween 45 and 90 deg. (/4 and 7/2 rad), incluxive,
to the center line of the spindle The cosfficient of
discharge of msfery valves shall be determined by
actial steam flow measarements at 3 prcssurs not
more than 39 above the pressure at which the valve is
st o blow and when admsted for blowdown in
accordance with PG-TL The valves shall be credited
69.2,

Safety valves or safery reficf vaives may be used
which give any opening op o the full discharge
capacity of the area of the openmng of the inlet of the
valve (soc PG-69.5), provided the movement of the
steamn safety valve iz soch ss not to indnce Hfting of
water in the bodiler.

Deadweight or woighted lover safety valves or safety
redief valves shail not be used.

For high-temperaore water boilers aafety rolich
valves shail be usod. Such valves shail have a clossd
bonner For purposes of sciection the capacity rating
of such safety relief valves shall b cxpressed I terms
of actual nteam flow determmined on the same basis as
shall be capable of wansfactory operation when relicv-
ing water st the samuation teuparatiere corTespouding
to the pressure 2t winch the valve is act to blow.

&7.8 A =zafety valve or saafety relief valve over 3 in.
(76 mm) i size, used for pressares grester than 1S
peig (100 kPa gagc), shall have s flangwd inlet
conmaction or & weid-end iplet comnection. The
dimensioms of flanges subiected 1o boiler pressure shail
conform to the appiicable American National Stan-
dards as given in PG-42. The facing shall be stmilar to
those illuserated in the Standard.

67.7 Safety vmives or mfety relief vaives may ﬁ.avc
bronze parts complying with cther SB-61 or SB-62,
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provided the maximuem allowable stesses and temper-
atures do not exceed the vajues given in Table P(3-23.2
and shall be marked to indicate the class of material
used. Such valves shall not be used on supecheaters
delivering steam at & temperature over 450°F (232°C)
and 306'F (152°C) respectiveiy, and shail not be used
for high- tﬂnpcl‘ll:‘l.‘l'.te water botlers.

PG-68 SUPERHEATER SAFETY VALVE
REQUIREMENTS

§8.1 Every antached superhester shall have one or
mare anicty vaives near the outlet If the superheater
cutlet header has a fufl, froe, steam passage from end
te ¢od and is 30 constructad that steam is supplied to it
at pracrically cqual intervals throughout its length so
that there is a uniform fow of stcam through the
superheater tnbes and the header, the safety valve, or
valves, may be located anywhere in the length of the
hender.

632 The discharge capacity of the safcety valve, or
vaives, on an artached snperhester may be meluded in
determining the number and size of the safecy valves
for the boiler, provided there are no intervening valves
betwoen the soperheater safety valve and che boiler,
valve, or valves, on the badler, a3 distinct Tom the
superheater s at least 75% of the aggregate valve

" "

683 Every independently fired superhester which
may be shut off fromn the boiler and permit the
superheater to become a fired pressure vessel shail
huve ome or more mfety vaives having a di
capacity oxqual ta 5 1b of stcam per square foat (2% kg
of steam per m7) of superbester surface measured on
the side exposed to the hot gases. The number of
safety valves installed shall be such thar the weal
capacity is at least equal to that required.

684 Every reheater shail have one or more aafety
valves, such that the tirtal relicving capacity is st least
aqual to the maximum stexm flow for which the
rehentey in designed. At least one valve shaill be located
on the rebester putler The relisving capacity of the
valve on the reheater outict shall be not Jess than 15%
of the required total. The capacity of rehearer aafety
valves shall nov be included in the required relieving
capacity for the boiler and superheater.

68.5 A soo0t blower connection mAay be attached o
the same cutiet from the superheater or rcheater that
s used for the safety valve connection.
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635 Every safety valve nyed on a superheater or
rehester discharging superhested steam st 4 tempera-
tare over 450°F (232°C) ahall have s caging. incladmg
the bese, body, and bonnet and spindle, of steel, steel
alloy, or equivaient beat-resisting material

The valve shall have » flanged inlet connection, or &

valve casing 3o that it shall be protocted Gromn comtact
with the cecxping stcam.

PG-70 CAPACITY

701 The minimum safety wvalve or safety relief
and forced-flow steam generators with no fixed steamn
amd water line, when provided in accordance with PG-
§7.4.3, shall be determined on the basis of the pounds
of steam generated per hour per square footr of boiler
heating surface and waterwall heating surface, as
given in the Table PG-70.

TABLE PG-70
MINIMUM POUNDS OF STEAM PER HOUR
PER SQUARE FOOT OF SURFACE

Waterttbe

Firetube
Boiters Boilers
Boiler heating surface
Hand firad 5 ]
Stoker fired 7 8
DI, gas, ar pulverized fuel fired a 10
Waterwall heating surface
Hand fired 8 ]
Stoicer fired 14} 12
aii, gas,. or pulverized fuel fired 14 1&

NOTE:

When a boiler is fired only by a gas having a heat value Aot in excess
of 200 Btuicu ft, the minimum safery valve or safety relief vaive
relieving capacity may be based on the vaiues given for hand-fireg
boilers above.

The minmimum safety valve or safery relief valve
relieving capacity for electric boilers shall be 3% Ib
(1.6 kg} /hr/XW input.

In many cascs & greater relicving capacity of safery
valves or safety relief valves will have to be provided
thap the minimum specified by this rule, and in every
case the requirements of PG-67.2 shall be met.

702 The heating surface spail be computed as
follow.

76.2.1 Heating surface, as part of a circulating
systom in contact on one side with water or wet steam
being heatsd and on the other side with goas or
refractory being cooled, shall be measured on the side
receiving heat,

7022 Boiler heating surface and other equiva-
lent surface outside the furmace shall be measured
circumferentialty pius any extended surface.

70.2.3 Waterwall heating surface and other
equivalent surface within the furnace shall be mea-
sured as the projected tube area {diameter X length)
plus sny extended surface cn the furnace side. In
computing the heating surface for this purposs, only
the tubes, fircboxes, shells, mbesheets, and the project-
ed ares of headeoys need be considersd, except that for
vertical firetube steam bailers, only that portion of the
tube surface up to the middle gage cock is to be
computed. The minimum number and size of safety
valves or safety relief valves required shall be deter-
mined on the basis of the aggregate rclicving capacity
and the relieving capacity marked on the vaives by the
manufacmirer. Where the operating conditions are
changed, or additional bheating surface such as water
screens or waterwalls is connected to the boiler

Register, October, 1984, No. 246
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circnlation, the aafery valve or aafety reliefl vaive
capacity shall be incremsed, if pecessary, to mest the
new conditions and be in accordance with PG-47.2.
The additicna] valves reqnived on aceount of changed
conditions may be installed on the steam or water line
berwean the boiler and the msin stop valve except
when the boiier is equipped with a supcrhester or
other piece of appurztus, in which case they may be
installed on the stexm pipes between the boiler dram
and the inlet 10 the superheater or other apparatus,
provided that the $temm main between the boiler and
pointy whers a afety valve or valves may be attached
has a coss-scctional ares at least three times the
combined arems of the inlet connoctions 1o the safery
vaives applicd o it

03 If the sfety valve or safety relief valve
capacity cannot be compured or if it is desirable w
prove the comrputations, it may be checked in iy one
of the three following ways., and if fonmut insufficient,
additionsl capacity shail be provided.

70.3.1 By making an accomulation test, that is,
by shutting off ail other steam discharge cutiers from
the boiler and forcmg the fires to the maxooum. The
safery valve equipment shall be sufficient 10 prevent an
excesy pressare beyond chat specified in PG-672 This
method should not be ased on a boiler with a
superhearer or rchester or on s high-temperantre
water bailer.

.32 By measuring the mazimomn amount of
foel that cxn beburndmdmnpnm;r.h:m
sponding evaporative upon the basis of the
hewting vaiue of the fuel (sce A-12 through A-17).

70.3.3 By determining the maximum svaporanve
capacity by mcasurning the feechwater. The sum of the
safery vaive capecitics marked on the valves shall be
oqual to or greater than the mazimum evaporadve
capacity of the boiler. This method ishail not be ased
on high-temperatnre water boilers,

PG-T1 MOUNTING

TL1 When rwo or more safety vaives are used o &
boiler, they may be mounted cither scparatciy or ss
twin vaives made by piacing individual valves on Y-
bases, or duplcx valves having two valves in the same
body casing. Twin valves msade by placing individuai
valves on Y-bases, or duplex valves having rwo valves
in the same body, shall be of approximately ogusl
<apacity.

When oot more than ™wo valvea of different sizes are

Register, October, 1984, No. 346
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mounted singly the rolieving capacity of the smailer
valve shall be not less than 509 of that of the arger
valve.,

TL2 The adfety valve 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 bodler, without any unnecessary intervening pripe
or fitting. Such intervening pipe or fittimg shall be not
sponding tee fitting of the same dinmmetey and prezsure
unider the applicable American National Standard
listed mn PG-42 and shall also comply with PG-8 and
P(3-39, Every safery vaive or safery redicf vailve shall be
connectedt 30 2% to stand in an upright position, with
spindle vertical. On high-temperature water boilers of
the watertube forced-circuiation type, the valve shall
be Jocated at the boiler outler,

and the safety valve or safety relief valve shall have at
lewst the srea of the valve iniet. No valve of any
description shall be placed betwesn the required safery
valve or safety relief vaive or valves and the baoiler, nor
on the discharge pipe berween the safety vaive or
safety relief valve aml the atmosphae. When a
discharge pipe is n9ed, the crom-sectional ares shall be
not iess than the full area of the valve outlet or of the
tnal of the aress of the valve outlewm, discharging
thereinto. It shall be as short and straight a8 poesible
ancd 30 arranged as to Avoid undue stresses om the
wvaive or valves.

All safety valve or safety relief valve discharges
shall de 30 ocated or piped as 1o be carried clear from
running bosrds or plaforms. Ampie provimom for
gravity drain shail be made in the discharge pipe at or
near cach safety valve or safery relicf valve, and wheare
water of condengation may collect. Each valve shall
have an open gravity drain through the casing belowr
the level of the valve seat. For irom- and steel-bodied
valves excooding 234 in. =mize, the drain hole shail be
apped oot lam than 3 o pipe size.

Discharge piping from safety relief valves on high-
adequate provigions for water drainage as well as the
Steam venting.
valves for high-tempersture water boilers o prohib-
ited.

714 If a muffier is used on a safety velve or safety
relief valve, it shall have sufficient outlet area to
prevent back presaure from interfering wich the proper
operatton and discharge capscity 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 bailer safety relief valves.

When a safety valve or safety relief valve is exposed
to outdoor elements which may affect operation of the
valve, it is permissible to shicld the vaive with—e
satisfactory cover. The shield or cover shall be
properiy vented and arranged 1o permnit servicing and
normal operation of the valve.

71.5 When a boiler is fitted with two or more safety
valvea or safety relief valves on one connection, this
connection to the boiler shall have a cross-secticnal
area not less than the combined areas of inlet
connections of ali the safety valves or safety relief
valves with which it connects and shall alsc meet the
requirements of P(G-71.3.

71.6 Safery wvalves may be artached te 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 safery valve, or safety relief
valve, or wvalves, independent of any other outside
stearn connection, the arca of opening w be at least
aqual to the aggregate areas of inlect connections of all
of the safety valves or safety rclicf valves to be
artached thersto. An intermal collecting pipe, splash
plate, or pan may be nsed, provided the total area for
iniet of steam therecto is oot less than twice the
aggregate arcas of the inlet connections of the attached
safety vaives. The holes in such coilecting pipes shall
be at least ¥ in. (6 mm) in diameter and the least
dimension in any other form of opening for inlet of
steam shail be 1 in. (6 mm).

Such dimensional limitations to operation for steam
need not apply 10 stzam scrubbers or driers provided
the net free stcam inlet area of the serubber or drier is
at least 10 times the total area of the boiler cuticts for
the safery valves.

71.8 If safety valves are attached to a scparate
steam drum or dome. the apening betwesn ihe boiler
proper and the steam drum or dome shall be nat less
than required by PG-71.7.

PG-72 OPERATION

72.1 Safaty valves shali be designed and construct-
ed te operate without chattering and to attain full lift
at a pressure po greater than 3% above their sct
pressure, After blowing down, all valves shall close at

ILHE 42
PG-T1.4-PG-73.1.1

a pressurc not lower than 96% of their set pressure,
except that all drum valves installed om a single boiler
may be sel to reseal at a pressure not lower than 969
of the set pressure of the lowessr set drum valve. The
minimum blowdown in any case shall be 2 ps1 {14
kPa). For spring-ioaded pop safety valves for pressure
between 200 and 300 psi (1400 and 2100 kPa), both
inclusive. the blowdown shali not be less than 1% of
the set pressure. To insure the guarantesd capacity
and satisfactory operation, the blowdown as marked
upon the vaive (PG-69.5) shall not be reduced.

Safety valves used on forced-flow sicam generators
with no fixed steam and waterline, and safety rehief
valves used on high-temperaturs water boilers may be
sat and adjusted to close after blowing down not more
tban 10% of the set pressure. The valves for thess
special uses must be 50 adjusted and marked by the
manufacturer.

722 The popping point roievance plus or minuns
shall not sxceed the following: 2 psi (14 kPa) for
pressures up to and including 70 psi (480 kPa), 3% for
pressures over 70 psi (480 ¥Pa) 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
kPa), and 19 for pressures over 1000 psi (6900 kPa).

72.3 The spring in a safety valve or safety relief
valve in service for pressures up to and including 250
psi {170G kPa) shall not be used for any pressure more
than 0% above or 10% below that for which the
safety valve or safety reiief valve is marked, For higher
pressures the spring shall not be resct for any pressure
more than 5% above or 59 below that for which the
safety valve or safery relief valve is marked.

724 [f the operating conditions of a valve are
changed so as to require a new spring under PG-72.3
for a different pressure, the valve shall be adjusted by
the manufacturer or his authorized representative who
shall furnish and install a new nameplate as required
under PG-110.

Register, October, 1984, No. 346
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FIG. PG-105.1 OFFICIAL SYMBQLS FOR STAMPS
TO DENOTE THE AMERICAN SQCIETY OF
MECHANICAL ENGINEERS' STANDARD

A

FIG. PG-1053 OFFICIAL
SYMBOL FOR STAMP TO
DENOTE THE AMERICAN
SOCIETY OF MECHANICAL
ENGINEERS’ STANDARD
FOR WELDED PIPING

X

FIG. PG-1052 QFFICIAL
SYMBOL FOR STAMP TO
DENOTE THE AMERICAN
SOCIETY OF MECHANICAL
ENGINEERS’ STANDARD
FOR ASSEMBLY

F1G. PG-105.4 OFFICIAL
SYMEOL FOR STAMP TO
DENOTE THE AMERICAN
SOCIETY OF MECHAMNICAL
ENGINEERS STANDARD

Register, October, 1984, No. 346
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P10 CODE SYMBOL STAMPS

105.1 Each beiler, superheater, waterwall, and steel
cconomizer to which 2 Code symbol is to be applicd
shall be fabricated by a Manufacrurer of boilers,
superheaters, waterwalls, or steel economizers whe is
in possession of the appropriate Code symbol stamp
(see Fig, PG-105.1), and a valid certificate of authori-
zation, cxcept as gtherwise 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 symboi
52, 1 - sec Fig. PG-105.1
M—miniature botiler symbol
ET7-T « 1 + sec Fig. PG-105.1
L—locomotive boiler symboi
714 )« T see Fig. P(G-105.1
E—electric boiler symbol
STATIP ..ocoiiiiinnnnieeas, see Fig. P(G-105.1
A~—boiler assembly symbol
STAIIP .icvveniiennnnninnnnaaas see Fig. PG-105.2
PP—pressure piping symbol
o - T, see Fig, PG-105.3
V—aafety valve symboi .
SIRIDP «vevvreriinnisinsassonns see Fig. PG-105.4
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PG-105 STAMPING OF PRESSURE

PIFING

109.] When external piping a3 defined i the
Preamble, is installed by welding and is fabricated by
anyone other than the Manufacrarer of the boiler, the
wekling, other than the qualification of welding
procedures, weldera, and oelding operators, shall be
done in sccordance with the applicable rules of ANSI
B31.1 and by a manufacturer or CORITACIOT IO POSSEs-
s of one of the Code shown in Fig. PG-
105.1 (8™ anly), Fig. PG-105.2, or Fig. PG-105.3 and
who hes been imsoed a Cerrifiests of Aunthorization.
Cualification of welding procedures, welders, and
welding operators shall be in accordance with the
roquirerments of FW-1.2 and Secton IXX Such work
shafl be mepected by an Aumthorized Inspector af such
stages of the work as the Inspector may =lect. The
orgamizaions which furnish and inmall sach piping
ahail firviah proper Code cextification (PG-104.2) for
such pipmg mchoding & Manufacturer's Data Report
Form P-4A as vequired by PG-1122.5 and PG-112.3,

1092 Welded piping, included within the scope of
this Code, over 2 in. pipe size thall be stamped with
the Code symbol, together with the manufactorer’s or
contractor's name and setial oumber. Such stemping
shail be on the pepe, valve, or fitting adjacent tg the
welded joint farthest from the boiler. For piping
operating at temperatures sbove S800°F (427C) the
symbol may be stamped on a2 namseplate which is
ing is postweld heat treated, or on a circular metal
band at least 1 in. (6 mm) thick This band around the
pipe shall be secured in such a manner as to prevent it
from slipping off during handling and installation.

Welded piping 2 in. pipe size or less included within
the scopec of this Code shall be marked with an
identification acceptablce to the Inspector and traceable
tc the required Data Report. Such marking shall be of
a type that will remain visible until the piping has been
installed.

1093 Parts of boilers, such as supecrheater, 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
rcported on 2 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 P(G-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
fastenad to the casing, and shall contain the following
markings:

{1} the name or identifying trademark of the
manufacturer:

f2}) manufacturer’s design or type numnber;

(3} size __in. seat diameter___ in. (the pipe size of
the valve inlet);

{4} pressure—.
blow),

5) B.D.__Ib (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 accamulation test
prassure);

{8) year built, or alternatively, a coding may be
marked on the valve such that the valve manufacturer
can identify the year built;

{2) ASME symbeol as shown in Fig. PG-105.4.

b {the pressure at which it is to

Register, October, 1984, No. 346
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GENERAL
PFT-1 GENERAL

The rules in Part PFT are applicable to firstube
boilers and parrs thersof and shall be used in conjunc-
ton with the general requircments in Part PG as weil
as with the specific requirements iz the applicable
Parws of this Secton which apply to the method of
fabrication used.

PFT-44 OPENING BETWEEN BOILER

AND SAFETY VALVE

The opening or connection berwesn the boiler and
the safety valve shail have at least the area of the valve
inlet. In the case of firctube beilers. the openings in the
boilers for safety valves or safety relief valves shaill 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 mest the require-
ments of Table PFT-44 provided the rated steamming
capacity is stamped on the boiler and safsty valves aor
safety relief valves of the required relieving capacity
are supplied such that the provisions of PG-67.2 are
sarisfied.

After the boiler Manufacturer provides for the
opcning required by the Code, 2 bushing may be
inserted in the opening in the shell 1o suit a safery
velve that willi have the capacity to ralieve all the
steam that can be gencrated in the beiler and which
willi meet the Code requirements.

MNa valve of any description shall be placed between
the required safety valve or safety ralief vaive or valves
and the beiler, or on the discharge pipe between the
safety valve or safety relief valve and the 2tmosphers.
When a discharge pipe is used, the cross-sectional area
shail be not less than the full area of the valve gutlet or
of the total of the areas of the valve cutlets discharging
thereinto and shall be a3 short and straight as possible
and so arranged as to avoid undue stresses on the
valve or valves.

Register, October, 1984, No. 346
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PFT-48 FEED PIPING

48.1 When a horizontai-rernrn tubular boiler ex-
ceecls 40 in. (1000 mm) in diameter, the fesdwater
shail discharge at abont three-fifths the length Som
the end of the beoiler which is subjectod w the botiost
gases of the fornace (except & horizcatal-return
tubular boiler equipped with an auxiiisry feedwater
heating and circulating device), above the central rows
of tabes. The feed pipe sball be cwried through tie
head or abeil farthest from the point of discharge of
the feedwater in the manner specified for a surface
blowatf in PG-59.3.2, and be. securely fastened inside
the shell above the mbes.

482 In vatical tabnular beiierx the feedwater shall
be introduced at a point not less chan 12 in. (300 mom)
above the crown sheet When the boiler is under
pressure, feedwater shall not be immroduced through
the openings or comnections used for the water
colunrm, the water gage glasx, or the gage cocks. In
closed systemas the water may be inooduced through
any opening when the boiler is not under pressure.

PFT-49 BLOWOFF PIPING

45.1 Blowoff piping of firetube boilers which is
exposed 10 produocts of combustion ahaill 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 Lo products of combustion may be attached
by any method provided in this Section except by
expanding into grooved hales.

GENERAL
PEB-1 GENERAL

The ruies in Part PEB arc applicable to electric
boilers and parts thereof and shall be used in conjunc-
tion with the general requirements in Part PG as well
as with the special requirrments in the applicable
Parts of this Section which apply to the method of
fabrication used.

FPEB-15 SAFETY VALVES

15.1 Each ciectric boiler siall have at least one
safety vaive or safety relief valve, and if it has a power
input more than 500 kW it shall have two or more
safety valves or safery relief valves.

152 The minimum safety valve or safety relief

valve relieving capacity for slectric bailers shall be 33
Ib (1.6 kg)/Dr/ KW input.
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SECTION IV
HEATING BOILERS

1980 EDITION
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The rules of thiv Sectiem of the Code cover minimum
construction requirements for the design, fabrication, instai-
lation, and inspection of steam heating, bot woter beating,
hat water supply boilers which are directly fired with oil,
gas, clecrricity, coal or other solid or liquid fuels and for
operation at or below the pressure and temperamre limits ser
forth in this document. Similar rules for lined potable water
beaters are also included.

The rules are divided ipto four major Parts: Part HG,
applying to af] materialy of construction except as provided
for in Parc HLW; Part HF, applying to assemblies fabricated
of wrought material, exgept as provided for in Part HLW;
Fart HC, applying to cast iron assembliey: and Part HLW,
applying to lined potable water heaters. Part HF is further
subdivided into Subpart HW, containing rules for welded
comstruction, and Subpart HB, containing rules for brazed
construction.

The Parts and Subparts of this Section are divided into
Avrticles. Each Articie is given & number and a title, a3 for
exampie, Part HG, Articie 3, Design. Articles are divided
into paragraphs which arc given a three-digit number, the
first of which corresponds to the Article number, thus, under

Register, Febrvary, 1984, No. 338
Boiler and Pres ure Vessel Code

Article 3 of Part HG will be found paragraph H(G-307.
Paragraphs are further subdivided into subparagraphs.
Major subdivisions of paragraphs are designated by three- or
four-digit numbers followad by a decimal paine and a digit
or digits, Where necessary, furthber subdivisions are repre-
sented by letters and then by figures in parenthesss. Minor
subdivisions of the paragraphs arc also represented by
letters, A reference to one of these parngraphs in the 1ext of
the Section includes all of the applicable rules in that
paragraph. Thus, referemce to HG-307 includes all the rules
in H(3-307.1 through HG-307.4.

This Section does not contain ruies to cover all posaible
deraily of design and construction. Whers complete details
are not. given, it is intended that the manufocturer, subject 1o
the approval of the Authorized Inspector, shall provide
details of design and construction which w1li be as safe as
otherwise requirad by these rulss.

‘When the strength of any part cannot be computed with 2
sansfastory assurance of safety, these rules provide proce-
durcs for establishing its maximum allowable working
prulun:.
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ARTICLE 1
SCOPE AND SERVICE RESTRICTIONS

HG-100 SCOPE

The requirements of Part HG apply 1o steam
heating boilers! and hot water boilers? and to appurte-
nances thereto and shall be wsed in conjuncrion with
the specific requirements in Pant HF. Boters of
Wrought Materialy, and Part HC, Cast Iron Boilers,
whichever is appticable. Part HG is not intended to
apply to lined potable watcr heaters except as pro-
vided for in Part HLW.

HG-101 SERVICE RESTRICTIONS AND
EXCEPTIONS
HG-101.1 Service Restrictions. The rules of this

Scction are restricted to the following services:
(@) steam boilers for operation at pressures not
exceeding 15 pai (103 kPa);

"When usedt 5T savicrs whare penodic make-up ia required. the
ume i3 caunowed that, sormelly, watcr reatment must be

both bot water beating boilers and bot water supply bealors.

ILHR 42

fb) hot water heating boilers for operaung at
pressures not cxceeding 160 psi (1103 kPay andror
temnperatures not exceeding 250°F ¢ 121°CY. at or near
the boiler outlet;

fc/ hot water supply bolers for operanon at pres-
sures not exceeding 160 psi (1103 kPa) andsor
temperatures not exceeding 250°F (121°C), ar or near
the bailer cutlet except as otherwise provided 1 HG-
101.2.

HG-101.2  Exceptions. Hot water supply boilers
which are directly fired with oil, gas. or electncity are
considered outside the jurisdiction of Section IV when
none of the following limitations 15 exceeded:

fa} beat input of 200,000 Brz/hr (38.6 kW,

(&} warer temperature of 210°F (99°C);

{c) nominal water containing capacity of [20 gal
{434 1y except that such hot water supply boilers shal}
be squipped with safety devices in aceordance with the
requirements of HG—400.2.

HG-101.3 Services in Excess of Those Covered
by This Secton. For services exceeding the Hmuts
specified m HG-101.1, the rules of Section I shall

apply.

Register, February, 1984, No. 338
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ILHR 42

HG-400 PRESSURE RELIEVING VALVE

REQUIREMENTS

HG=a00.1 Safety Valve Requiremwents for Steam
Boilers

fa} Each stcmm boiler zhail have ome or more
officially razed safecy valves® of the spring pop type
adjusted and sealed to discharge at a pressure oot (o
exceed 15 pai (103 kPa). Seais shail be artached in a
manner to prevent the vaive froca being taken apart
without breaking the seml The safery valves shail be
arrenged so that they cannot be reset to relieve at a
higher pressure than the mazimuom allowsbie woriding
pressure of the bailer. A body drain connection beiow
scat level shall be provided by the manufactorer and
this drmic shail not be plugged during or after feld
mstallation. For valves szceeding 2 in. (51 mm) pipe
size, the drmin hole or holes shall be cpped oot leas
than % ia (10 mm) pipe size. For valves 2 in. (51 mm)
pipe gize or less. the drain hole shall ot be less than ¥4
in. {6 mm) in diameter.

thj No safery wvalve for a steam boiler shafll be
saller than ¥ in. {13 mm). No safery valve shali be
larger than 3% in. (114 mm). The inlet opening shall
have an inside diarmeter squal to, or greater thao. the
seat diamerer,

fc} The mimismum rclicving capecty of valve or
valves zhail be governed by the capacity marking on
the boiler called for in HG-330.

{d} The minimum valve capacity in pounds per
ftoor shail be the greater of that determuned by
dividing the marimum Bm (joule) output at the boiler
nozzle obtained by the fring of any fuel for which the
unic is instailed by 1000, or shall be determined on the
basis of the pounds of stesrn generated per hour per
aquare foot of boiler heating surface as given in Table
HG-400.]. In many cases a greater relicving capacity

SV samped safcry vaives thar have been umeed aod certbed o
mmmm:mhu[wimrmmrm
insmllanon on Secoon [¥ boalors,

Re%ister, February, 1984, No. 338
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aof valves will have 1o be provided than the minimum
specified by these rules. In every csae, the requirement
of HG-400. | {«) shall be met.

fe) The wmfety valve capacity for each stemm boaler
shail be such that with the fucl burning equipment
installed, and coperated at Maximum capacity, the
pressure cannot rise more than 5 pw (34 kPa) above
the marimum aliowabie working pressure.

¢ When opecratng conditions are chenged, ov
additonal tenler beating surface i3 ingtalled, the valve
capacity ihsll be incroased, if necewary, to meoct the
uew conditioms and be i accordance with HG-
400.1(c). The additional valves required, on account of
changed conditons, may be instalied cn the outlet
piping provided there 8 no intervenng vaive.

HG-400_2 Safety Relief Valre Requoirements for
Hot Water Boilers

{a) Each hot water hearing boier skail have a1 least
e cfficially rated premure relief vaivel set o relieve
at or beiow the maximum allowabie working pressure
of the boiler. Each hot water supply boiler sball have
at least one officialiy rated safety relief valve or at lease
ane officially rated prewure-tomperature relief valve of
the automaric reseating type set to relieve at or below
the marimum allowsble working presure of the
boilar. Safety relief valves officially rated as wo capacity
shall have pop action when tested by steam. When
more than one safecy relief valve 3 used on either hot
water hesting or hot water supply boilers, the addi-
tonal valve or vaives shail be oficaily ated apd may
be set within a range not to cxcood 6 pai (41 kFa}
above the maximum allowsble working pressurs of the
beiler up to and including 60 psi (414 kPa) aad 5% for
those heving 2 maxiznum allowable working pressure
cxceeding 60 pei (414 kPa). Safery relicf valves shali be
tpring loaded. Safery relief vaives shall be 30 arrznged
that they cannot be reser at a higher presaure than the
masumim permutted by this paragraph,

f&) Mo materials liable to fal due to detenoration
or vulcanizadon when subjected (o sarurated stcam
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ARTICLE 4 — PRESSURE RELIEVING DEVICES

TABLE HG-400.1
MINIMUM POUNOS OF STEAM PER HOUR
PER SQUARE FOOT OF HEATING SURFACE

Firetube Watertube
Boiler Heating Surface Boilers Ballers
Hand fired -3 &
Steker flred T B
I, gas, or puiverized
fuel fired a 10
Waterwall heating surface:
Mand fired a a
Stoker fired 10 12
2il, gas, or pulverized
fuel fired 14 1&
NOTES:

[1} ‘Wher & boiler is fired only by a 9as having a heat value not in
excess of 200 Btu/ cu ft, the minimum safety valves or safety
reliaf vailve relisving capaclty may be based on the values qiven
for hand fired boilers above.

{2) The mnimum safety valve or safety rellef valve relicving capacity
for clectric boilers shall be 3"/ Ib/brf kW input.

L3} For heating surface determination, see HG-302.

temperature corresponding o capacity test pressurc
shall be used for any part.

fcs No safsty relief valve shali be smaller than 3] in.
(19 mm) nor larger than 4%-in. (114 mm} standard
pipe size except that boilers having a heat input not
greater than 15,000 Bowhr (4395 W) may be equipped
with a rated safety relief valve of ¥4-im. {13 mm)
standard pipe size. The inlet opening shall bave an
inside diameter approximately equal to, or greater
than, the seat diameter. In no case shall the minimum
opening through any part of the valve be lass than I
in. (6 mm) in diameter or its equivalent area.

(@) 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 cutput in Btu
{joules) at the boiler nozzle obtained by the firing of
any fuzl for which the unit is instzlled by 000, or
shall be determined on the besis of pounds of stcam
generated per hour per square foot of boiler heating
surface as given in Table HG-400.1. In many casss a
greater relieving capacity of valves will have to be
provided than the minimum specified by these rulcs.
In every case, the requirements of HG-400.2{f) shall
be met.

fe} When operating conditicns are changed, or
additional bailer heating surface is installed, the valve
capacity shall be incraased, if necessary, to meet the
ncw conditions and shall be in accordance with HG-
400,2(f), The additional valves requirsd, on account of

ILIR 42
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changed conditions. may be installed on the ocutiet
piping provided there is no intervening vaive.

(7 Zafety relief valve capacity for each boiler with a
singie safety relief valve shall be such that, with the
fuel burning equipment installed and operzted at
maxirmum capacity, the pressure cannot rise more
than 109% above the maxitnum allowable working
pressurs. When more than onc saferty relief valve is
used, the overpreysurce shall be limited o 109 above
the set prewsure of the highest set valve allowed by
HG-400.2({a}.

HG-400.3 Safety and Safety Relief Valves for
Tanks and Heat Exchangers

fa) Steam 1o Hot Water Supply. When a hot water
supply i3 heated iadirsctly by steam in a coil or pipe
within the service limitations set forth in HG-101, the
pressure of the stcam used shall not exceed the safe
working pressure of the hot water tank, and a sefety
relief valve at least | in. {25 mm) in diameter, st to
relieve at or below the maximum allowable working
pressure of the tank, shall be applied on the tank.

th) High-Temperature Warer 10 Water Hecr Ex-
changer.? When high-temperature water is circulated
through the coils or tubes of a heat exchanger 1o warm
water for space heating ot hot water supply, within the
sarvice Limitations set forth in HG-101, the heat
exchanger shall be equipped with one or more

" officially rated safety relicf valves, set to relieve at or

below the maximum allowable working pressure of the
heat cxchanger. and of sufficient rated capacity o
prevent the hest exchanger pressure from rising more
than 10% above the maximum ailowable working
pressure of the vessel.

{¢) High-Temperature Warer o Stearn Hear Ex-
changer.® When high-temperature water is circulated

.through the coils or tubes of a heat exchanger o

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 safery
valves, set to relicve al 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 ailowable working
pressure of the vessel. For heat exchangers requiring
steam pressures greater than 15 psi {103 kPa), refer to
Section I or Sectian VIII, Divisicn 1.

iSuggestect instaflatron precices for the sccondary sade of heat
exchangers.,

Register, February, 1984, No. 338
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ARTICLE 4+ — PRESSURE RELIEVING DEVICES

HG-302 DISCHARGE CAPACITIES OF
SAFETY AND SAFETY RELIEF
VALVES

HG062.1  Valve Markings. Each safery or safery
relief valve shail be plainly marked by the manufac-
turer in such a way that the markings will not be
obliterated 1n service. The markings shall be cast or
stamped on the valve body or on the lifting lever,

FIG. HG~202 OFFICIAL SYMBOL FOR STAMP YO
DENOTE THE AMERICAN SOCIETY OF MECHANICAL
ENGINEERS" STANDARD

providing the lifting lever 1s permanently atrached to
the valve, or. when desirable because of size, all or
part of the required markings may be stamiped, cast or
srched on a platc or plates, each securely fastened to
the vaive body, lever, or other permanent part of the
valve, and such markings shall include the foliowing:

fa) the name ot identifying tradersark of the
manufacturer;

6/ manufacturer's design or type number;

fc} size its, (the pipe size of the inlet);

fd} pressure psi (the pressure ac which it 18
sat to blow™);

fe) capacity lb/hr,  or . capacity

Bru/hr in accordance with HG-402.3;

{/} year built or alternatively, a coding may be
marked on the vaives such that the valve manufac-
turer ¢can identify the year built;

{2/ ASME symbol as shown in Fig. HG-402.

HG-406 VALVE RFEPLACEMENT

Safety valves and safety relief valves requiring
repairs shall be repliaced with 2 new valve or repaired
by the mannfacturer. :

Register, February, 1984, No. 338
Botler and Pressure Vessel Code
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ILHR 42

ARTICLE 6
INSTRUMENTS, FITTINGS, AND CONTROLS!

HG-500
HG-6501

FOR STEAM HEATING BOILERS
STEAM GAGES

fa/ Each sicam boiler shall have 2 steam gage or a
compound stcam gage connected to its steam space or
10 its water column or to its steam connection. The
gage or connection shall contain a siphon or squiva-
lent device which will develop and maintain a water
scal that will prevent stcam from entering the gage
tube. The connection shall be so arranged that the
gage cannot be shut off from the boiler except by a
cock placed in the pipe at the gage and provided with
a tee- or lever-handle arranged to be paraliel to the
pipe in which it is located when the cock is open. The
conncctions Lo the boiler shall be not less than Y% in. (&
oum} standard pipe size, but whers steei or wrought
iron pipe or tubing is used, they shail be not iess than
% in. (13 mm) standard pipe size. The minimum size
of a siphon, if used, shall be 1 in. (6 mm) in inside
diameter. Ferrous and nonferrous tubing having inside
diamciers ac least equal 1o that of standard pipe sizes
listed above may be substitured for pipe.

&} The scale on the dial of 2 steam boiler gage shall
be graduated to not less than 30 psi (207 kPa) nor
more than 60 psi (414 kPa). The travel of the pointer
from 0 to 30 psi {0 to 207 kPa) pressure shall be at
least 3 in. (76 mm).

HG-602 WATER GAGE GLASSES

fa) Each stenm boiier shall have one or more water
gage glasses attached to the water column or boiler by
meany of valved fittings not less than i in. (13 mm)
pipe size, with the lower fitting provided with a drain
valve of a type having ar unrestricted drain opening
not less than Y% in. (6 mm) in diameter o facilitate
cleaning, Gage glass replacement shall be possibie

This equpment to be inmalled prics to cperation,

undar pressure. Water glass fittings may be artached
directly to a boiler.

Boilers having an internal vertical height of jsss
than 10 in. (254 mm} may be squipped with a water
level indicator of the Glass Buil’s-Eve type provided
the indicator is of sufficient sixe to show the water at
both normal operating and low water cutoff levels.

(b} The lowest visibie part of the water gage glass
shall be a1t leasr 1 in. (25 mm) above the lowest
permissible water level recommended by the boiler
manufaceurer. With the botler operaring at this lowest
permissible water level, there shall be no danger of
overhcating any part of the boiler.

Each Dboiler shall be provided at the tirme of the
manufacture with a permanent mearker indicaring 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
appiication. 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: Trnsparent matenal other than giass may be used {or the
weicT Esge provided thar the matenal will remain tronsparent and
hoa proved swtable for the pressurc. temperaturs. and corrgsive
conditions expected tn service.

{c} In electric boilers of the submerged clectirode
type, the water gage glass shall be so located to
indicate the water levels both st startup and under
maxirnum steam load condirions as established by the
manufacturer.

{d) In cleectric boilers of the resistance heating
siement type the lowsst visible part of the water gage
glass shall not be below the top of the electnce
resistance heating element. Each boiler of this (ype
shall alsc be equipped with an automatic low-water

ZExamplz of & nationally recogruzed standard 3 ANS) Z21 L1

Register, February, 1984, No. 338
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slectrical power curoff so located as w antomanically
cut off the power mupply before the surface of the
water falls below the iop of the electneal remstance
heating siements.

fe} Tubular water glasses on electric boilers having
a normal water conteut agt exceeding 100 gal {379 1)
shall be cquipped with a protective shield

HG-603 WATER COLUMN AND WATER

LEVEL CONTROL FIPES

fg} The minirgorn size of ferrous or emferTous
pipcs comnecting a water column to & steam boiler
shall be 1 in {23 mm)3No outler commections, except
for dwmper reguiator, feedwater regulator, steam
Eagry, or apparatus which does not permit the eacapc
of apy steam or welcr cicept for manually operated
blowdowns, shall be attached to a2 water coluzon or the
piping connecting a water column 1o & boiler (see HG-
705 for introduction of feedwater into a boiler). If the
water colomm, gage glass, lew-wmter fuel catoff, or
other water level control devies is cotmected to the
bofler by pipe and fittnga, no sbhutolf valves of any
type shail be placed in such pipe, and a2 cross or
equivaient fitting to which a drain vaive and piping
may be artached shall be placed in the water piping
compection at cvery right angle mm to facilizare
cleaping. The water column drain pipe and valve shall
be not less than ¥ in. (19 oom) pipe uze

(4} The steam connections to the water cojumn of a
horizemtal Aremibe wrought beiler shall be taken from
the top of the shell or the upper part of the head, and
the water connecrion shsll be taken from a poimt not
above the center line of the shell For = cast irom
botler, the stcam connestion te the water column aball
be 1aken frong the tep of an end section or the top of
the steam header, and the watsr comnecrion aball be
made on an end section oot less than 6 in. (152 mm)
beicw the bottom connection o the watsr page glass,

HG-604 PRESSURE CONTROL

Each antomatically fred steasm boiler shall be
prowectad from overprmasure by two prossurc-operated
controls, .

{a} Each individual automstically fired stearn beiler
shall have a safety limit control that will cut off the
fusl supply to prevent steam pressure from exceeding
the [5 psi (103 kPa) maximum allowable working
pressure of the boder. Each control shall be com-
structed 1o prevent a preasure setting above 15 psi (103
kPa).

Register, February, 1984, No. 338
Boiler and Pressure Vessel Code
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t&} Each individual sicam boier or each system of
commonly connected steam boilers shall bhave a
control that wll cut of the fuel supply wihen te
pressure reaches an operaung limit. whach shall be less
than the maximum allowable prassure.

fed Shutoff vaives of any type shall not be placed in
the steam pressure connecfion befween the boiler and
the comtrols described in {a) and (&) above. These
conrroly zhail be protacted with a yyphon or equiveicnt
means of mainaiming a water seal thar will prevent
steam from cutering the control The connections to
the boiler shall not be lets than % in. (& mm) standard
pipe xize, but where steel or wrought iron pipe or
tubing is uwsed, they sball not be less than ¢ in. (13
mm) standard pipe =ize. The minimum size of a
syphon shail be Y in (& mm) standard pipe size or ¥
in. {10 mm) C.I. nonferrous tubing.

HG-608 AUTOMATIC LOW-WATER FUEL
CUTOFF AND/OR WATER

FEEDING DEVICE

{a) Each automatically fired stcam or vapor-sysiem
boilex shail have an automarnic low-water fuel corof so
locatad as to aotomatically cut off the fuel supply
when the surface of the water fails to the Jowest visible
parr of the water grge giasa, If a warer foeding device
is instailed, it shall = so constrocted that the warer
intet vaive cannot feed water into the boiler through
the float chamber and 30 located as w3 supply requisite
faedwazer.

fb) Such a fuel cutoff or water femding device may
e antached directly to a boiler. A fuel cutoil or water
feeding device may slse be installed in the rapped
openings available for artaching a water glass direct o
a boiler, provided the comnections arcs mads o the
boiler with nonferrcus tees ar Y3 oot icis than % in.
(13 mm) pipe xmzz between the boiler and the water
glans so that the water glass is artached directiy and as
closs as pomaible to the boiler: the ran of the tee or Y
shall taie the water gluss fittings, and the side outlet or
branch of the tee or Y shall take the fuel cutoff or
water focding device The ends of ail nippies shall be
reamed to full-size dimmeter,

fe) Fuei cutotffs and water foeding devices embody-
ing a separate chamber shall have a vertical drain pipe
and a blowoff valve oot less than ¥ in. (19 mm) pipe
size, located at the lowest point in the water equalizing
pipe connections so that the chamber and the equaliz-
ing pipe can be flushed and the device tested.
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HG-610
HG-611

fa) Each hot water boiler shall have a pressurs or
altitude gage connectad to it or to its flow connection
in such a manner that it cannot be shut off from the
boiler except by a cock with tee or lever handle, placed
on the pipe near the gage. The handle of the cock shall
be parailel to the pipe in which it i5 located when the
cock 15 open.

&} The scale on the dial of the pressure or altitude
gage shail be graduated approximately to not jess than
114 nor more than three times the pressurs at which
the safety relief valve is set.

{c) Piping or tubing for pressure- or altitude-gage
connections shail be of nonferrons metal when smaller
than ! in. (25 mm} pipe sizc.

FOR HOT WATER BOILERS
PRESSURE OR ALTITUDE GAGES

HG-512 THERMOMETERS

Each hot water botler shall have a thermometer so
located and connected that it shall be sasily readable
when cobserving the water pressure or altitude. The
thermometer shail be so located that it shall atr all
times indicate the temperature in degrees Fahrenheit
of the water in the boiler at ot near the outlet.

HG-613 TEMPERATURE CONTROL

Each automatically fired hot water boiler shall be
protecicd from over-temperature by two temperacure-
operated controls.

fa} Each individual automatically fired hot water
botler shali have a safety limit control thar will cut off
the fucl supply to prevent watcr tomperaturc from
exceeding the marximum allowable temperature of
250°F (121°C) at the boiler outlet. This waler tempera-
ture anfety control shail be constructed to prevent a
temperature setting above 250°F (121°C).

b} Each individuai hot water boiler or cach system
of commonly connected boilers without intervening
valves shall have a controi thar will cut off the fuel
supply when the water tcmperature reaches an operat-
ing limit. which shall be less than the maximum
allowable temperature. ’

HG-614 LOW-WATER FUEL CUTOFF

fa) Each automatically fired hot water heating
boiler with heat input greater than 400.000 Bru/hr
(117.2 ¥W) skall have an automaric low-water fuel

ILHR 42
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cutoff which has been designed for hot warter 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 (sze Fig. HG-703.2).

fb) As there is no normal watcrline to be main-
tained in a hot water hearing boiler. any location of
the low-water fuel cutoffi above the lowest safe
permissible water level established by the boiler
manufacturer is satisfactory.

{e} A coil-type boiler or a watertube boiler with
beat input greater than 400,000 Biu/hr (117.2 kW)
requiring forced circujurion to prevent overheatng of
the cous or tubes shall have a flow-sensing device
installed in the outlet piping in lien of the low-water
fuel cutoff fequired in (a) above 10 automatically cut
off the fiel supply when the circulating flow is
interTupied.

HG-620
HG-621

FOR ALL BOILERS

INSTRUMENTS, FITTINGS, AND
CONTROLS MOUNTED INSIDE
BOILER JACKETS

Any or all mstruments, fittings, and controls re-
quired by these rules may be installed inside of boiler
jackets provided the water gage on a steam botler 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 2 water boiler are
visible through an opening or openings at all times.

HG-630 ELECTRIC WIRING

HG-631 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 Natonzal Elec-
tric Code and/sor should comply with the applicable
local electrical codes. All boilers supplied with factory
mountsd and wired controls. heat generating appa-
ratus, and other appurtcnances neccsssary for the
operation of the boilers should be installed in accor-
dance with the provisions of the nationally recognized
standards such as listed in foomote | of HG-640.

HG-532 TYPE CIRCUITRY TO BE USED

Whether fisld or factory wired, the control circuitry

Register, February, 1984, No. 338
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skall be positively grounded and shail operate at 150 V
or leas. Ome of the two following systons may be
ctoployed 10 provide the control cirouit:

fa} Two-Wire Nominal 120 V" Systern Wirh Separate
Equipmen: Ground Conductor

{1} This systewn shall comsist of the line, neutral,
and cquipment ground conducters. The conmol panel
frame and 2ssociated control circuitry metallic enclo-
sures shall be electrically contingous and be bonded to
the squipment ground conductor.

{2} The cquipmen: ground conductor and the
oeurtral conductor ahail be bomded together ar ther
ovigm in the clectrical system as required by the
NEC.2

f3) The line side of the comrrol crcuit shall be
pmﬂdedmthanmedehyfuaeszadn:maﬂu
practicable.

(&) Two-Wire Nominal (20 V System Qbrained by
Using an Isolation Transformer

{1} The two-wire conrrol sircuit ahail be obrmined
from the secondary side of in isclation transformer.
Cme wire from the secondary of this transformer shall
be cimcirically contnuouns and shail be boaded e a
convenicnt cold water pipe. All metallic enclosures of
control components shall be sscurely booded to this
ground control cirewit wire. The primary sicde of the
isolation transformer will normaily be a Two-wire
source with a potendal of 230 or 208 V or 440 V.

{2) Both sidex of the two-wire primary creuic
shail be fuused. The hot leg on the lomd side of the
isolation mansformer shall bc fuscd as smail as
practicable and in no case fimed above the matng of the

HG-633 LIMXT CONTROLS

Limit controls shall be wired on the hot or line side
of the contrel circuit,

o Apoenctie H.

Register, February, 1984, No. 238
Boiler and Pressure Vessel Code

“Exarmpla of tUwees naccoally
A M i 5

SECTION TV — PART HG

HG-634 SHUTDOWN SWITCHES AND
CIRCUTT BREAKERS

A manuzily operated remote hesnng plan: shue-
down switch or circuit breaker should be locarcd just
outside the boler room Jdoor and marked for emay
identification. Conmderztion should also be mven to
the type and locaton of the swirch to safeguard
agrinst tampenog If the boder room door is on the
building extericr the switch should be located just
inside the door. If there 13 more than one door tw the
boiler room, there should be a switck located at each
oot

HG-640 CONTROLS AND HEAT

GENERATING APPARATUS

fa) Qil and gas-fired and electnically heated boilers
should be equipped with suitable primary (flame
aafeguard) safety comerols, safery limit switches . and
turners or siectric cloments as required by = nanonaily
recognized standard. 4

{4} The symbol of the certfying organizaron®
which has nvestgared such equipment azx having
complis] with a oaticpally recognized standard shadl
be affixed to the equipment and shall be considered as
cvidence that the onit was manufactured iz accor-
dance with that standard.

g SRNERGs are

5 dards Z21.11.], Canosl Hemrmg Gwa
Applissces, Yottt [, Steam and Hot Water Boslers
Acnerucan Mebone) Stendards Z21.17, Do G oy
Boroers.
Underwrrters' Laboratorses, inc, 1L 296, Standards for Safcey.
Cnl Bauriscrs.
Underwrmors' Labowantores, Ine., UL 373, Eloctse  Space
Hempeg Equipment
Undererriers’ Laboratorom, e, UL Ti6, Stamsards for Safety,
Ol.l!-"’lruiﬂmlc.-\mbhu.
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ARTICLE 7
INSTALLATION REQUIREMENTS

HG-700 INSTALIATION REQUIREMENTS,
ALL BOILERS
HG-701 MOUNTING SAFETY AND
SAFETY RELIEF VALVES
HG-701.1 Permissibie Mounting. Safery valves

and safety relicf valves shall be [ocated in the top or
side’ of the boler. They shall be connecied directly 10
a tapped or flanged opening 1n the boder, to a fitting
connected (o the boiler by a short nipple, to & Y-base,
or to a valveiess header connecting steam ar water
cutlets on the same botler. Coil or header type boilers
shall have the safery valve or safety relief valve located
on the steam or hot water outlet end. Safety valves and
safety relief valves shall be instalied wath their spindles
vertical, The opening or connection between the boiler
and any safety valve or safety relief valve sbhalil have at
least the area of the valve inlet.

HG-T01.2 Reguirements for Comunon Connec-
tiona for Two or More Valres

fa) When a botler is fitted with rwo or more safety
valves on one connection, this connecuon shail have a
cross-sectional area not less than the combined arzas
of inlet connections of all the safety valves with which
1L CONNects.

fh) When a Y-base is used, the inlet area shall be
not less than the combined outiet arcas. When the size
of the boiler requires a safety valve or safety relief
valve larger than 4% in. {114 mm) in diameter, Two or
more valves having the required combined capacity
shall be used. When oo or more valves are used on a
boiler, they may be sangle. directly attached. or
mounted on a Y-base,

HG-TOL.3 Threaded Connections. A threaded
connection may he used for attaching a valve.

‘The top ar side of the borier ahall mexn the highest practicablc
paun of the boder proper but 1t no case shall the wiery valves or
salety tebel valves be locatcd on the bonler below the lowest
poermusssible waier level

HG-761.4 Prohibited Mounrtings. Safety and
safety relief vajves shall not be connected 1o an
internal pipe in the boiler,

HG-701.5 TLse of Shutoff Valves Prohibited. No
shutoff of any description shall be placed betwesn the
safety or safety relief valve and the boiler, or on
discharge pipes between such valves and the awmo-
sphere. .

HG-701.6
charyge 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 valve outlets
discharging thereinte and shail be as short and
straight 3s possible and so arranged as to aveid undue
stress on the valve or valves. When an elbow is placed
on a safety or safsty relief valve discharge pipe. it shall
be located close to the valve outlet.

f&) 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 reiief
valve discharge is piped away from the boiler to the
point of discharge, there shall be provisions made for
properly draining the piping. The size and arrange-
ment of discharge piping shall be such that any
pressure thar may exist or develop will not reduce the
relieving capacity of the relieving devices below that
requiired to protect the boiler.

Safety and Safery Relief Valve Dis-

HG-703 PIPING

HG-703.1 Provisions for Expansion and Contrac-
ton. Provisions shall be made for the expansion and
contraction of steam and hot water mains connected
(o boilers by providing subsitantial anchorage at
suitable pomnts and by providing swing joints® when
‘Regardiess of type of connecucn used, the term “swmng poants”
cand WTaR 3 of pipe and fithiage. such as 1llustrated o

Figs. HG-T™03.1 and HG-T03.2, which allow the piping to expand
withaut imposing exceauve (brez on the bouler

Register, February, 1984, No. 338
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e oomnacted dheect D - errn ' but rever lews than % of rerum 1000 connection @
Dodigr recuem sty == RS p—
s e cireum- @ Lt ./
WACEE B COMMEOTON T v‘"
T SOD e Dol ‘.‘y “The marmm Dicweor! wiive s wad 1 thie
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VI MRDHE IWNTRISICN CHICR N,
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NOTES:
(1] Return l0op toONMCDoN wea damgned 1o skminste receasity of check waheas on grevity rerum
SyeinTie, DAt i sosme locgiltes o check vebve s a legal recuirerTeTT.
@) Whan pump dischage plioing axcesds 25 . instail swing check veives st pump dischargs.
@ o pump discherge is looped aboves normel boller wetsriina, instwl 8 spring-losded check vaive

AR Reeder and ot pump dischangs.

Whers supply pressurss &M adeqUITl, Makeug water may be imroduced diresctly to & beiler
through an independery, connection, Ses HG-705.

Retumn connections shown for 8 muttiple boler insteilation mMEy NOT Aiweys NSUre ThaT The
Fyman well operite property. [n order To mMamain proper water ieveis 10 muitipie Boder INSTalis-
NS, 1 My De necessary o install SUPDDISMeTUITY COMTOIS OF 3UREDIe devices.

FIG. HG-703.1 AN ACCEPTABLE PIPING INSTALLATION FOR STEAM BOILERS IN BATTERY
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ARTICLE 7 — INSTALLATION REQUIREMENTS

heating suoply

axpansion tank

Sme HG-F10.4

=

B
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Fig. HG-703.2

rmanuel air went, if used

akemste Mmakeup wirter
fand 10 FyEte

droin vislve with suitabie went

manual air vent

alrernale low water
cutoff Iocation iNote 1]

IR

— A
common supply hesder

L —a—— MMAnual air vang

ASME reliat valve

cappad of

plug 1 Ts o open dran

E #ir control connaction
] o boiler

presyurs-reducing
valve

menual
air vent

g TTATLE] BT vant

ulternata lovw vwater
cutoft locetion (Note 1)

o sk wikter 1O By BEem

heating system
return B e

-

1 N
-ﬂ-ﬂM See HG-TT0.4

r Boitar with Two Return Cpenings

blawott vaive [Nate 31

NCTES:

N\ Jrmr—
common return I‘IG

hender [Note 21 - l/

pregsure-reducing valwe

r Boiler with One Aeturn Qpaning

biowat! valve (Note 3!

1] Fecommanaes control, See HG-G14. Accepteble shutoff vaives or cocks in The connecting
piging may be inatalled for convenience of cantral Testing o for wrvics,

{2!  The common return hesder stop valves may be iocated on either side of the check valves,

IZ!  The term bicwo!f valve oz uzed 0 this Section mesns all Biowoff velves, dram wvalves, and

PHPE CONNECTIoNs

FIG. HGE-703.2 AN ACCEPTABLE PIPING INSTALLATION FOR HOT WATER HEATING 80ILERS IN BATTERY
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boilers are installed in barcrics, so thae will e no
undues strain transmitted to the boilers. See Figx HG-
703.1 and HG-703.2 for rypical schemadc arrange-
ments of pipilg inCOrporanng stramn absorbing jouots
for steam and hot water heasing boilers.

H(-T03.2 Return Pipe Coanections

{a) The retorn pipe comnections of each boiler
supplying a gravity return stcam hesting systern shall
be so arranged as o form a loop subwtanniaily as
shown in Fig HG-T03.1 30 that the water o eacd
beiler cannat be forced out below the safe wacer level

fb) For hand-fired boilers with a gormel grate line,
the recommended ripe siZzey demiled as “A” in Fig
HG-703.1 are 134 in (38 oum) for 4 sq ft (0.0027 =)
or e Srebox ares ar the normal grate line, 25 im (64
mm for aress more chan 4 sqg f {0.0037 m®) up o 14.9
aq ft (0.138 m™), and 4 in- {102 mom) for 15 sq ft (0.139
m*®) or more.

fe) For asvomaticaily &red boileras which do noc
have a normal grate line, the recommended pipe sizes
detailed as “A™ in Fig. HG-703.1 are 114 in. (38 mumn)
for boilery with oommorm  safery valve redieving
capacity 250 /he (1130 kgr/hr) or lesa, 2K in/ (64
mm) for boilers with minimum safery valve relisving
capacity from 251 o 2000 b/hr {1137 1o 9060 3
inclusive, znd 4 - (102 mo) for boilers with more
thaz 2000 b/hr (9060 kg /hr) minimurm safety valve
relieving capaary.

fd) Provision shali be made for cleaning the wntenor
of the return piping at or close to the bodler.

HG-T05 FEEDWATER CONNECTIONS

fa} Fesdwater maksup water, or walcr Toacoent
shall be noodused 3te a boiller through the return
FIPiag $YSem. Alternatively, makeup watst or walsT
treanment may be inoroduced through an independent
comnecton. The water flow Toum the independent
connection shall not discharge directly against parts of
the boiler exposed to direct radiant hest from the fire,
Makrup water or water eamment 1hall not be
muroduced through openings or comnections provided
for mspecnon or cleaning, safery valve, safety relief
valve, biowoff, water column, walsr gage glass, pres-
Sure gage, or t&MpPeratire gage.

fb) The makesup water pipe shall be provided 9ath a
check vaive near the bouer and a stop valve or cock
berween the check valve and the boler or berween the
clicck valve and the return pipe systom.

Register, February, 1984, No. 338
Boiller and Pressure Veasel Code
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TABLE HG-7D9.1
EXPANSION TAMK CAPACITIES FOR GRAVITY
HOT WATER SYSTEMS
Bated on {wo-gipe SYStermn writh average operatirg water
temperature 170°F, using cast iron column radiation
with heat emission rate 150 Btu/hr sa 4 equvaiemt
direction radiation

Lreyrglied Ezuivisert Tamk Capacicr,
Direct Radixtion,! 3q ko gal
Up o 355 -8
Up s 450 2
Ue o a5 2a
Up o 500 M
Ye te 1100 L H]
La to 1400 40
WUe e 1ol 230
Ug o 1800 2-30
Up ta 2000 =33
Up ta 2400 2—ag

NOTE:

(1) For systema with more than 2400 30 AL of noTaied couvaie
direct water radigtion, the regursd CApRCY of Una Cusreoet L
Rl b INCTREsed cn U DRse of 1 gEl LAWK SADECIRY S 3D g M oof
AOCHUKCR! QU veT. dbrict raciation.

HG-T07 Ol HEATERS

fa) A heater for ol or other liqud harmfui to benler
operarion 1hall not be instalied directly in the steam or
water Apace within a boiler.

&) Where an external type heater for such serce 15
used, means skall be provided to preveat the inoroduc-
Goo mto the bouer of od or other liguud harmful to
banler aperaton.

PROVISIOMNS FOR THERMAL
EXPANSION ON HOT WATER
SYSTEMS

All hot weter beanng systoma incorporanng bot
waler tanks or fuid relief columns sbell be so mataled
a3 o prevent freenng under oermal operating condi-
toma

HG-70%.] Syztemy With Opew Expangion Tank
If the system is equupped with an open expansion tank.
an indoor overflow from the upper portion of the
expansion tank shall be prowvided m addinon to an
open vent. the indoor cverflow 1o be carried wathan the
building 1o a sjuitable plumbing fxture or the base-
ment.

HG-708.2 Closed Type Systems. If the svstem s
of the closed type, ac awrnght ank or other switable ar

HG-T09



DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 125

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 pressuse

30 psig
System Voweme, Tank Capacity.
o gal
1oa is
200 20
300 a5
400 &0
500 ]
1000 150
2000 300
NOTE:
(1) Includes volume water In beiler, radiation, and piping, not
incinding expantion tank. A or v for estir g syskem

volume and for determining cxpansion tank sizes for sther design
conditions may be referred to in Chagter 10 of the 1964 edition
af the ASHRAE Guide and Cata Book Appilcations,

cushion shall be installed that will be consistent with
the volume and capacity of the system, and it shail be
suitably designed for a hydrostatic test pressure of 234
tmes the allowable working pressure of the system.
Expamsion tanks for systems designed to operate above
30 psi (207 kPa) shall be constructed in accordance
with Section VIII, Division 1. Provisionz shall be
made for draining the tank without emptying the
syatern, except for prepressurized tanks.

HG-7093 Minmum Caparity of Closed Type
Tank. The minimum capacity of the closed type
expansion tank may be determined from Tables HG-
709.1 and HG-709.2 or from the following formula
where the necessary informartion is available

V, = [(0.00041T — 00466}V, 1/ (P, /P, — P /PN

where

V, = minimum volume of tanks, gal

¥, = volume of syatem, not incinding tanks, gl

T = average cperating temperatire, “F

P, = atmospheric presaure, pai

Pr = fill pressure, psi

F£, = maximum operating pressure, psi

HG-709.4 Provisions for Thermal Expansion in
Hot Water Supply Systems., If a system is oquipped
with a check valve or pressure-reducing valve in the
cold water inlet line, consideration should be given to
the installation of an airtight expansion tank or other
suitable air cushion. Otherwise, due to the thermal

ILHR 42
HG-709.2-HG-710.4

expansion of the water, the safety relief valve may Lift
periodically. If an expansion tank 1s provided, it shall
be constructed in accordance with Section VIIL
Division . for a maximum allowable working pres-
sure equal o or greater than the water heater Except
for prepressurized tanks. provisions shall be made for
dreining the tank without emptying the system. 3ec
Fig. HLW-703.2 for a typical acceptable installation.

HG-T10 STOP VALVES

HG-710.1 For Single Steam Boilers. When a stop
valve is used in the supply pipe connection of a single
steam boiler, there shall be one used in the retum pipe
connection.

HG-T10.2  For Single Hot Water Heating Boilers

{a) Stop valves shall be located at an accessible
point in the supply and return pipe conncctions as
near the boiler nozzle as is convenient and practicable,
of a single hot water hecating boiler instailation to
permit draining the boiler without emptying the
system.

fb} When the boiler is located above the system and
can be drained without draining the system. stop
vaives may be eliminatsd.

HG-710.3 For Multiple Boiler Installstions. A
stop vaive shall be used in cach supply and return pipe
connection of two or . .more boilers connected w0 a
common system. See Figs. HG-703.1 and HG-703.2.

HG-7T10.4 Type of Stop Valrelis)

(a) Al valves or cocks shall conform with the
applicable portions of HF-203 and may be ferrous or
nonferrous.

(b} The mimimum pressure ratng of all valves or
cocks shall be at least squal to the pressure stamped
upon the boiler, and the texoperaturc rating of such
valves or cocks, including ail internal components,
shall be not less than 250°F (121°C).

fc) Valves or cocks shall be fianged, threaded or
have ends suitable for welding or brazing.

fd) All valves or cocks with stems or spindles shall
bave adjustabie pressure type packing glands and, in
addivion, all plug type cocks shall be equipped with 1
guard or gland. The plug or other operating mecha-
nism shall be distincily marked in line with the
passage to indicate whether it is opened or closed.

fe All valves or cocks shall have tight closure when
under boiler hydrostatic test pressure.

Register, February, 1984, No. 338
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HG-T10.5-HG-T25.3

HG-7165  Identificedon of Stop Valves by Tags.
When swop vaives are used, they shall be properly
designated substantally as foilows by tags of meral or
other durable marterial fastened to them:

Supply Yalve ~ Mumber ¢ )

Do Not Close Withaur Adwy
Clomag Retarn Velve -
Number [}

Retorn Yalve — Number ()

Dy Mot Close Wirkoor Also

Clowng Juppiy Valve —
Number [ )

HG-715 BOTTOM BLOWOFF OR DRAIN

VALVE

fa} Each boiler? shail have & bontom blowofl or
drain pipe coonection firted with a valve or cock
connected with the lowest water space practcabie,
with the minimum size of blowoif piping and valives as
shown i Table HG-715. Drain and blowof valves
may be ingnifed in the piping adjacent to the botler as
shown ip Figs. HG-703.] and HG-703.2

f&) Apy discharge piping connected o bottom
blowof andsor bottom drain connecton shall be full
size to the pone of discharge.

fe) The minimam pressurs rating of biowof or
druin valves and/or cociks shall be cqual w the
pressure stamped on the beiler but in 0o cnse iess than
30 psi (207 kP2). The temperature ratng of such
valves andsor cocks shall be por less than 250°F
(121,

HG-T20 SETTING

Boilers of wrought marerials of the wet-bottom type
having an externn] width of over 36 in. (914 mm) shall
have not s thon 12 in. (305 mm) berween the bottom
of the boiler and the Hoorline, with access for
inspection. When the width ia 36 in. (914 mm) or leas,
the distance berwesn the bottom of the beiler and the
foorline shall be not lexs than 6 . {152 mm), =xcopt
thar, when any part of the wet bortom is not farther
from an outer edge than 12 in. (305 mm}, this distance
shail be not iess than 4 in. (102 mm)}.

THuders having a canacicy of 23 gal (935 1) or icaa are exempt from
the above rajurements cicrps that thoy mkst have s 2 1w, (19
o) pipe ic cummum drun valve .

Register, February, 1984, No. 338
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TABLE HG-71=
SIZE OF BOTTOM BLOWOFFE PIPING

AND VALVES
Minimum Regquined Blerareff
Safety or Safety Relief Vaive Capgacity, Watves
It of staam hr (Mate (23] SarE, .
Up te 500 ) 0
501 w 1250 ) 1
125% o 2500 1%
Q1 Lo 000 13
SOOI and liarger 4

NOTES:

111 The term blowaff valve 22 uced i this Section meam all blowerff
vaives, dran valves, and pDipe coomectlans,

{2} Tao determrme the discharge capacity of wafety relief vaives in
s of Btu, the relieving capacity o (b of stemm/hr s
rmuitiplled oy LQOO.
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EXERPTS FRUOM:

ASME BOILER AND PRESSURE VESSEL COLE

SECTION VIIL
PRESSIIRE VESSELS

1980 EDITION

Register, February, 1984, No. 338
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SCOFPE
U-1 SCOPE!

{a} For the scope of this Division, pressure vessels
arc containers for the containment of pressure, either
tnternal or external. This pressure may be obtained
from an external source, or by the application of heat
from a direct or indirect source, or any combination
thercof.

fB) This Division is divided into three Subscetions.
Subsection A consists of Part UG, covering the
general requirements appiicable to all pressure vessels,
Subsection B ¢overs the specific requirements that are
applicable 10 the various methods used in the fabrica-
tion of pressure vessels. It comsists of Parts UW, UF,
and UB, dezling with weided, forged, and brazed
methods, respectively. Subsection C covers specific
requirements applicable to the several classes of
materials used in pressure wessel comstruction. It
consists of Parts UUCS, UNF, UHA, UCI, UCL, UCD,
and UHT. dealing. with carbon and low-alioy steels,
nonferrous metais, high-alloy steels, cast iron, clad
and lined matertal. cast ductile iron, and ferritic steels
with properties enhanced by heat treatment, respec-
tively.

fe} The [ollowing classes of vessels are not consid-
erad 10 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 paris
ar components of rotating or reciprocating mechanical
devices, such as pumps, compressors, turbines, genera-
rors. sogines, and hydraulic or pneumatic cylinders
where the primary design considerations and/or
stresses are derived from the functional requirements
of the device

{4) except as covered in U-1{f}, structures whose

Tin Lhowe applications where there are lawy or regulationa razued
by Mumicpal Statz, Prowvincal or Federal Authonties covenng
pressure vemels these laws or regulavons should be reviewed 1o
denomine 0ze or servce irmitations of the coverage which may be
different or more ratnctive than those gaven in (o pacagraph.

Register, February, 1984, No. 338
Boiler and Pressure Vessel Code

primary function is the transport of Buuds from onec
location to another watlun a system of which 1t 13 an
integral part, that is. piping systems
f5} piping components. such as pipe, flanges.
bolting, gaskets, valves, expansion joints. fitings, and
the pressurecontaining parts of other components,
such as strainers and devices which serve such
PuUrposes as mixing, separating, snubbing, distnbuting,
and metering or contrelling flow, providing that
pressure-containing parts of such componenis are
generally recognized as piping components or accesso-
ries
f6) veasels with a nominal water-contaning ca-
pacity of 120 gal (454 |} or less for contairung water®
under pressure. including those containing ar, 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
foliownang limitations is exceeded;
{a/ a beat input of 200.000 Bru/hr (58.6 kW
{&} a water temperature of 210°F (99°C)
{c/ a nomunal water-contaning capacity of 120
gal (454 I
¢8) vessels having an internai or external operat-
ing pressure [see 3-1(M] not excecding 15 psi 1103 kPa}
with no limitanon on size [see UG-28(e)]
f9) vessels having an inside diameter, width,
keight, or cross section diagonal not sacesding & in.
{152 mm), with no limitation on length of vessel or
pPressure
{d) The rules of this Division have been formulated
cr the basis of design prncipies and conscruction
pracucss applicable to vesseis designed for pressures
not exceeding 3,000 psi (20 670 kPa). For pressures
above 3,000 psi (20 670 kPa). deviancns from and
additions 10 these rules usually are necessary 1o meet
the requirements of design principics and construction
practices for these higher pressures. Only in the event
that after having applied these additional design
principles and construction practices the vessel still

*The waler may contun addifivet providad the flash point of the
aquoous solution sl atmeowphone pressure i EESF (85°C) or higher
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compiies with al] of the requirement of this Divixion
may it be stamped with the applicable Code symbol.
fe) In relariom to the geomerry of pressure-comtain-
ing parts, the scope of this Division shall inchude the
following:
(1} where external piping is to be connected to
the vexsel:
{a) the welding ond connecton for the firm
circumferantial ioint for welded connecticos
(b} the first threaded joint for screwed connec-
tons.
fe) the face of the first flange for bolted.
Hangrd coanections
{d} the frm sealing surface for proprictary
conmectons or frings
{2) whers nonpressure parts are welded directly
to ather the internad or external surface of a prewsuro
vemel, the weld attaching the part o the vessel (e
UG-54, UG-55 and Appendices D and G)
3) pressore-retaining covers for vessel openings,
such ss manhole and hendhoie covers

* {4) the first sealing surface for proprictary fttings
as gages and instruments
for pressure relid devices nocemary to sartfy the
requirements of UG-125 through UG-136 and A ppen-
dix 11.

g} Unfiredd stoam botlers ss deflned m Section I
shall be constrocted in sccordence with the mics of
Sections 1 or this Divisioa [se UG-125(b) and UW-
()]

The focllowing pressure vomscls in which stram i
peneratcd shall be constructed in accordance with the
rules of this Division:

{I) vesnels known as eveporstors or best ex-
changers

{2) vesmels in wiich stewn is penerated by the use
of hews resniting from opersticm of & procossing systemm
coninining 3 oumber of prossare vessols toch as weed
n the meagfsctase of choamacal aoel potroleuns prod-
nces

(h) Premore vomals or part subject to direct fring
from the combostion of fosi (sakid, Hquid, or gascoas),
which sre aoe within the scope of Sectons L ITL or IV
mey be constroctsd in acoordance with the rules of
this Division [see UW-2(d)).

i} Aoy promure veasel which mocts all of the

symbol evens though cexempted fom such stamiping.
i} Pressare vesscls exclumive of those coverwd in
{c), {g). and (h) that are not required by the rules of

ILHR 42

SECTION VIO — DIVISION !

this Divizion to be fully mdiographed, which are not
provided with quick actaating closures (see UG-15)
and that do not exceed the following volume and
pressitre limirs may be exempted from inspection by
Inspectors., as defined in UG-91, provided thar they
comply in all other respocts with the requirements of
this Drivision:

I} 5 cu ft (0.14 m®) in volnme and 250 pa (1720
kPa) design pressure, or

2) 134 <o ft (0.04 m™ in volume and 600 psi
(4140 kPx) design. pressure

In a0 assembly of vemels, the imitations in (1) and

(2) apply w cach vessel wnd not the ssacmbly as a
whole Vessels fabricated in accordance with this rule
shall be marked with the “UUM™ symbol m Fig. UG-
116, sketch (), and with the dats required in TTG-116.
Certificates of Compliance shail satisfy the requmire-
ments of UG-1200a).

GENERAL
U-2 GENERAL

fa}) The user or his designwted agent® shall catablish
the design requirewsmts for pressore vessels, taking
into conpideratin factors apnwGeted with oormal
operation, and such other conditions as startop and
shusdown.
Such comsideration shall inchide buc shall not be
Imnited 1, the following:
fI) the need for corrosion allowance bevound
those spercified by the rmles of this Division (sec UG-

25).

{2) the defimition of lethal sarvices. For example,
e UW-2(a).

{3} the neood for postweld hear tresoment bevond
the csmirements of this Division and dependent om

{4} for prossare vessels in witich steam is gener-
ated, or water is hemted, [sen U.1{g) and (h)] the neod
for piping. valves, instruments, and fttngs to pexform
the faocticns coverad by PG-39 through PG-61 of
Section I

Register, February, 1984, No. 338
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PART UG ~ GENERAL REQUIREMENTS

PRESSURE RELIEF DEVICES
UG-125 GENERAL

fa) Al pressure vessels within the Scope of this
Division, urTespective of size or pressure. shall be
provided™ with protective devices in accordance with
the requircments of UG-125 through UG-136.

{6} An unfired steam boilar, as defined o U-i(g)
shall be equipped with pressure rebief devices requared
by Section I insofar as they are applicable to the
service of the particular installation.

fet Adl pressure vesscls other than unfired steam
boilers shall be protected by a pressure-rclieving
device that shail prevent the pressure from rising more
than 0% above the maximum allowable working
pressurs except as permitted in (1) and (23, (See UG-
134 for pressure settings }

{7/ When multiple pressure relieving devices are
provided and set i accordance with UG-134ta). they

Moafety dewvices neod not be prowvided hy the vessel manulfocturcr.
but overpressure proteciton shall be provided pror to placing the
weanel 1o sernice

Register, February, 1884, No. 338
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UG-125-UG-126

ahell prevent the pressure from rising more than 1695
abowve the maximum aflowable working pressure.

(Z) Where an additional hazard can be created by
exposure of 3 preasure vessel to fire or other unexpect.-
&d sourses of sxtzrnal heat, suppiemental pressure
relicving devices abali be mnstalled o protect Against
excessive pressure Such suppiemental prossurz melicv-
ing devices shall be capable of preventing the pretnire
from rising morc than 219 above the mazmum
allowable working pressure. The same preswre elicy-
ing deviczs mmy be used o sabsfy the capecity
recquirements of () or {cX1) and this paragraph
provicded the pressure sctticg regquirensets of UG-
134{a) are met

{3) Premure relied devices, intmded primarily for
protection Aghinst erpodure of 4 pressure vessel to fire
or owher unerpecied sources of exzernal hear insmalled
on vesscls having no permanent supply conpaction and
usext for storage at amivent temperstures of nonrefrig-
crared liquefied compressed gases. ™ ane excludad from
the requirements of {c)1) and {c X2}, prorvided:

{a} the relisf devices are capable of prevennng
the pressure from rising more than 20% above the
maximum allowable working pressure of the vesacls:

fb/) the st pressure of these devicrs aball oot
exceed the maximmum allowable working prewsurs of
the vesscls:

fe)] the vessels have mificient ullage o avond 2
liquid full condition; :

{d} the maximum ailowable working pressure
of the vesssis on which these devices are imealled is
greater than the vapor pressure of the stored liquetied
compressed gas A the maximuwn aotictpated u=mpera-
mure*® that the gns wnll resch under atmosphenc
condittona; and

te) pressure relief valves used o sacafy these
provisions also comply with the requrements of UG-
129¢a) 5), UG-131{eK2), and UG-134(sK2),

{d) Pressure relieving devices shall be constructed,
locared, and nsalied so thar they are remdily accreus-
ble for mspection and repmr and so that they cannot
be readily rendered moperarve (sec Appendix M), and
should be selectad on the bawis of their tended
wTVIGe

fe/ If a presswrt indicating gage 3 provided o
determune the vessel pressure at or aear the set
premsure of the relicf device, one should be sclected
that = gradusted with an upper limit that 3 assther

MEnr the purpose of thoe il gasal are oooudered o be
ubetances having 2 vapor presture gremtsr thas &0 puas s 10T
9.1 et

*MNormally thw cempemoure thouwld oo be o thas 11TF a8°C)
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lesa than 1.25 times the set pressure of the relied denice
sor more than twics the maximum allowabie working
preasure of the vessel Additonal gages may be
insralled if desired.

safecry or aafory relief valves o vomecls.

NOTE: Uss of somreciomng devess of wxoune Types may by
acivamble on vemais cOAtKCIIAE $ObeCkcm Ui may remchar & smiecy
or sty rebel vabre mofwrarve, whers 1 s of abesble

drwﬂm“r-ﬁhm—hhmwr-ﬂd

unless ctherwse protectad against overpoetiare

th) The protcenve deovices requured o (s} oecad ot
be installed directly on a pressure vessel when the
source of pressure is external to the vessel and o wder
such pomnve coutrol that the pressure in the vemel
cannot cxceed the munimum aliceable workang pres-
sore st the oporanng tomperatune cXcept ks permitted
in {c) {see U(G-98).

{i}) Safety znd safety rebef valves for steam service
shall mert the requirements of TG-131(b).

UG-126 PRESSTURE RELIEF VALVES®

(o) Safecy, safety relicf, and relicf valvey shall be of
the direct spring loadsd type.

() Pilx operuted presure relief vaives may be
used, provided that the pilot 1 self-actusted and the

TA premury relay saiv W 4 pressoe rebel derce whoh
dmmpned © rawchome and revant the forther Sow of Gusd ather
ool ooy Dave Do testorwl A wereciowey  srerece
relie devecr = & presoor rehel devce demgoed O remeIn Opes
after oparnoon.

A mpfary v m b premsare ool valve acoaped Py ok soaoc
prommgre and chrscueed by mpsd comrmyg o pop achion. A e
ralve 3 1 premcre e valve scmated bY et HaADC ot
which OpOoms w1 prowerion 1o the mcTemee o proesure ower the
SOeaIng Pt A aferr rwilel walwe uoa prembue elie valive
charwtenzod by raped Gpoung or pop DO, 9r by opemung @
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majn valve will open auromatically at not over the set
pressure and wiil discharge its full rated capacuiey if
some cssentiai part of the pilot shouwid fajl.

fc/ The spring in a pressure relief valve in service
for pressurcs up to and including 250 psi (1720 kPa)
shall not be reset far any pressure more than 10%
abave or 109 belew that for whick the valve 15
marked. For higher pressures, the spring shal! not be
reset for any pressure more than 5% abeove or 5%:
below thar for which the safety or relief’ valve s
marked.

{d} The set pressure tolerances, pius or minus, of
pressurc rolicf valves shall not cxcced 2 psa (13,8 kPa)
for pressures up to and including 70 psi (483 kPs) and
3% for pressures above 7O psi (433 kPa).

UG-127 NONRECLOSING PRESSURE

RELIEF DEVICES

ta) Rupture Disk Devicesd®
(1) General
fa) Every tmupturec gdisk shall have a stamped
bursting pressure within a2 manufactuning design
range*® at a specified disk temperaturs,*' shall be
marked with a lot number, and shail be guaranteed by
its manufacturer to burst within 5% (plus or minus) of
its stamped bursting pressure at the coincident disk
temperature.
f6) The stamped bursung pressurce within the
manufacruring design range at the coincident disk
temperature shall be derived by one of the followng
methods. All the tests of disks for a gmiven lot shall be
wmadc in a holder of the same form and dimensions as
thae with which the disk is 10 be used.
t1) A1l least two sampie rupture disks from

A rupruse disk dewice a2 nonreclowng presure relief device
sctuated by tnlet state pressure and demgned 1w funcuon by the
bursting of a premsure conuunng disk. A rupruse dok g the
pressure comteang and presuse wmsbve clement of 2 rupture
dink dewice A ruprure disk holder w the sructure which cnclosca
aod clamps the rupturc disk i pomton Rupiure duks may be
demigned wn several configurations, such an plan Aat, pre-Bulged ot
reverse buckling. and sy be made of ather dustile or bnrile
materal: rupture disk marerial o oot requirsd to conform Lo an
ASME sponfication. The makeral of the ruprure dask holder shall
be listed 10 Secnoo [F and this Daviaon. -

“The monufocrurng design ronage i3 3 TARge of pressure wathin
which the average burat pressure of teat Juks must fafl to be
accepuable [0 3 PAITICUIRS requUIrcTRaRt A5 agreed upnn hetween the
rupcore disk manuiecturer and the user or ks agent The Jdisk
shal! be markcd st the average Burit pressurs of all rest diaks
“The sponbed disk temperaturc wpphed 0 the rupture Jdik
manufactures thall be the expected temnperature ol the dik when
an emergency condition exialy and the Juk i expocted o MipLure

Register, February, 1984, No. 338
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cach lot of mpture disks. made from the same
macterals and of the same si1ze as those w be used.
shall be burst te venify that the stamped bursting
pressure falis within the manufactunng design range
at the concident disk remperature. At least one disk
shall be burst at room temperature. The stamped
rating at the specified disk temperaturce shall be the
average of the bursts st coincident disk temperature.
’ f2F At least lour sample rupiure disks, b
not less than 5%, from cach lot of ruprure disks. made
from the same material and of the same size as those
1o be used, shall be burst a1 four differsnt tempera-
tures, distributed over the applhicablc temperature
range for which the disks will be used These dara
shail be used 1o establish a curve of burstiing pressure
versus remperature for the iot of disks. The stamped
ranng at the coincident disk temperature shall be

micrpelated from this curve.
t3) For pre-bulged. sold metal disks or

. graphite disks only. a curve of percentage rato at

temperatures other than ambient may be sitablished
as in (2) above, using one size of disk for each lo1 of
material. At least four bursts at four different tempera.
turcs shall be used to csmablish the abave curve aver
the applicable temperature range. Al lcast two disks
from cach lot of disks, made from this lot of matenal
and of the same size as those 10 be used. shali be burst
at ambient temperature to cstablish the room empera-
ture ranng of the lot of disks
The percent change of bursting pressure taken from
the above curve shall be used 1o establish the stamped
rating at the comncident disk temperature lor the lot of
disks
21 Capacrry Rarting
fa) The calculated capacuty raung ot a rupture
disk dewice shall not exceed a valus based on the
applicable theoretical formuia (see LG-131) for the
vanous media multiplied by:

A = Coerhuient = el

The area 4 {(squarc mnches) in the theoretical formula
ahail be the ourumum net arca existing after disk
burst %

{61 In lisu of 1the method of capacity raung in
{a) above, a manufaciurer tnay have the capacity of a
given rupture disk device design cerufied for the K,

*TThe muavnum Gel fluw drea 3 1o calculated aet drga after a
compieie hurst f the Jisk with appropnate silowancre for anw
structurkl membery which may reduce the ner Aow azes through
the rupture disk Jevice The net flow arca for uiang purposes shull
nox cxccxd the pormuna) pipe size arce o the raplure disk device
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coefficient m genersi sccordance with the procedures
of U3-131, as applicable
{1} Application of Ruprure Disics
fa) A ruprare disk device may be used ax the
sole preasurs relieving device on & veasel

NOTE: When ruprure disk dovices ane wand, 1t s recommesded,
thar the design promsure of the vessel e seficently sbove the
mmdﬁop&tm;mmwﬂcnh:mmm
anct Tap LT
mhﬂmdhmmduw&dmwm
Appﬂmdmﬂkdtnmmhqmﬂ.mmu

device anad the dymmouc caergy of the rywtam on which it w
inmcalied will rowmlt th swilicaent opeming of the rrprare disk.

fb) A ruprure disk device may be installed
betwoen a4 pressure relisf valve® and the vessel
provided:

(1} The combimation of the spring lowded
safery or safety relicf valve and the ruprore diak device
is ampic in capacity w meet the requirements of UG-
133{m) and (b},

{2} The stamped capacity of a spring loaded
safery or safery relief valve (poxzie type) when
instailed with a ruptore disk device between the iniet
oFthcvﬂvalndthtMshﬂlbe:ﬂﬂlﬂphdbyl

mm!nunonshaﬂbemhh:hodmmdnncemth
{3} below,

(3) The capacity of the combimatiom of the
ruprace disk device and the spring loaded safery or
asfety mlief valve may be cstablishod i accordance
wlt.h :heapprm:ep-ugnphs of UG-132, Cer-

iLHR 42
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and (3) abovel, znd there is no chance of intexference
witk proper functioning of the valve: but in no case
shall chis area be jess than 309% of the ares of the inlet
of the valve unless the capucity and functioning of the
specific combination of rupture disk and vaive have
been cstablished by tear in accordance with 1JG-132,

fc} A ruprure disk device may be inswalled on
the outlet side’® of a spring loaded safety relief vaive
which s opened by direct action of the pressure in the
vessel provided:

_ {1) The valve is 30 detigned that it will not
fail 1o open at its proper pressure setting regardiess of
any back pressure that csn accumuiate between the

“valve disk and the rupture disk. The space between the

vaive disk and the mupoure disk shall be vented or
denined 10 prevent accamulation of presyure due to a
small amount of leakage from the valve

{2} The valve is ampie In capacity 1o meet
the requirements of UG-133(a) and (b).

{2) The samped bursting pressurs of the
mpmredukuthcmndmtdukmpenwreplu

Register, February, 1984, No. 338
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the rupture disk (or in any other cutlet that may be
provided) aiil not clog the cutler. '
77} The bonnet of the safety rclief valve shall
be venced 10 prevent accumulation of pressure.
fb) Breaking Pirn Deviee'”

{1} Breaking pin devices shall not be used as
single devices but only in combination berween the
safety or safety relief vaive and the vessel,

{2} The space between a breaking pin device and
a safety or safety rolief valve shall be provided with a
pressure gage. a Iry cock. a fres vemt, or suitable
telltale indicator, This arrangement permits detection
of breaking pin device operation or leakage.

f3) Each breaking pin dcvice shall have a racted
pressure and ternperature at which the pin will break.
The breaking pin shall be identified to a [ot number
and shall be guaranteed by the manufaciurer 10 break
when the rated pressure, within the following toler-
ances. is applied to the device:

Rated Pressure, ps

Minstmum Maximum Tuolerance. Plus or Minus. psi
30 150 bl
151 s 17
e/ _ 178 15

{#4) The rated pressure of the breaking pin plus
‘the tolerance in pst (kPa) shall not cxceed 105% of the
maximum allowable working pressure of the vessel to
which it is applied.

{5} The rated pressurs at the coincident operating
temperature’® shall be verified by bresking two or
more sample breaking pins from each lot of the same
material 2nd the same size as those 10 be used. The lot
size shall not exceed 25. The test shall be made in a
device of the same form and pressure dimensions as
that in which the bresking pin is 10 be used.

fe) Spring Looded MNonreclosing Pressure Relief
Devire

{1} A spring loaded noareclosing pressure relief
device, pressure actueted by means which permit the
spring lecaded porticn of the device to open at the
specified set pressure and remain open until manually
resct, may be used provided the design of the spring
loaded nonreclosing device is such that if the actuating

Y4 breaking pin device 3 nonreclosng pressure rellef device
acrgated by anlet tratic pressure and dewgned to function by the
bresgage of o losd-carrying soction of @ pim wioeh supporta a
pressure Comuuning member A Aeeading pre s the ioad-CaITying
clement of 3 breaking mn device. A bregking pin hewstng s the
structure  which encleaes the breaking pia mechunosm  The
materiad of 1he houmng shall de lhated 0 Section 1 and o this
Dhivision,

*The specified tempeorature sopplied to the brewking pun
ramuacturer shail be the temperatere of the breskang pm when an
emergency vondinon cxlsn and the pin s expectsd to break,
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means jail, the device will achieve full npeming at or
below 11s st pressure Such a dewise may nar be used
m combination with any other pressure relief device,
The teolerance on opening point shall not excesd
* 5%,

f2) 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, multi-
plied by: K = Cocflicient = 0.62. :

The area A4 (square inches) in the theoretical
formula shall be the flow area through the minimum
opening of the nonreclosing pressure relief device.

(3} In len of the method of capacity rating in (2)
above, a manufacturer may have the capacity of a
spring loaded nonreclosing pressure relief device
design certified in general accordance with the proce-
dures of TFG-131, as applicable.

UG~128 LIGIND RELIEF VALVES

Any liquid relief valve used shail be at least 15 in,
iron pipe size.

UG-129 MARKING

fa) Safety, Safery Relief, and Pilor Operated Pressure
Refisf. Valves Each safety, safety relief, and pilot
operated valve % mn. pipe size and larger shall be
plainly marked by the manufacturer or assembler with
the required data in such a way that the marking wili
not be obliterated in service. The marking may be
placed on the valve or on a plate or plates securely
fastened to the wvalve. The Code symbol. shall be
stamped on the valve or nameplate, but the other
required data may be stamped. ctched, impressed, or
cast on the vaive or nameplate. The marking shail
include the followang:

{1) the name or ilentifying trademark of the
manufacturer:

{2) manufacturer's design or type number;

r3) size_____in. (the pipe size of the valve inleth;

4] set pressure..__ psi,

(3} capacity cu ft/min of air (60°F and 14.7
psia}. Valves that are capacity certified in accordance
with UG- 131cK2) shail also be marked “Ar 209
[ .
¢6) capacity.. . Ib/hr of saturated steam for
valves certiied on steam or complying with UG-
Tal{by,

NOTE Tn addinon. the manufacturer moy indicare the capacity o
other Awds 13z Appendia |31,
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FIG. UG-129 OFFICIAL SYMBOL
FOR STAMP TO DENOTE THE
AMERICAN SOCIETY OF
MECHAMICAL ENGINEERS’
STANDARD

{7} year built, or alteroanvely, a coding may be
marked om the valve such that the valve manufscnsrer
{8} ASME Symbol as shown in Fig 1JG-129.
Valves smalter than 14 in. prpe tize are exzmpe from
roguiremenes (33, {5} and (6). Requirements (1), (23,
(4, (7). and {%) may be marked on gy amiched by
wire, adhesive, or othey means snitable for the service

conditions.

{5) Safery ansd safery relief valves ccxrified for a
stearn discharging capacity under the provigoms of
Section [ and bearing the oificial Code symbol stamp
of Section [ for safery vaives may be used on pressure
vemels. The ratad cxpacity m verms of other foids
ahall be determined by the method of comversion given
in Appendix 11. [See UG-131(h}.]

tc) Prexoure Refiey Voiwmes in Combinamon with
Rupryre Ditk Devices. Pressure relief valves in combi-
the capmcity oetablished o sccordance with UG-
1ZT(aX3XDX2) or UG-127(a)3NDN3), in sddition to
the marking of UG-129¢(s) and UG-12Mf). The mark-
ing may be pisced on the vzive or on a plate or plages
securely Gagtetedt to the valve, The marking ahall
inchude the following:

I} A combination with capacity cotiflod per
UG-127(aX3XbX2) shall be marked, prior to installs-
dom, a8 follorws:

fa) capucity of combination _ b of
saturmtod mesmshr o en ft of sir/min
(60F and 14.7 pein)

2} A combination with cxpacity oootified per
VG-12T(aX3WEX3) shall be marked by the rempongibile
manunfactnrer, as follows:

fa) name of manufacturer of vaive

b dexign or rype numnber of valve

fc) asmpee of maoufacturer of rupture disk
dewvice

{d} dexign or type nomber of roptore disk
device

fe}) capacity of comiinanon b of
smturatec steam/hr o cu ff of akr/min
(60°F and I4.7 puia)

(d} Pressure Relief Vaives in Combination wzth
Breaidng Pin Devicer Presqure relief valves in combi-

ILHR 12
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naticon wth bresking pio devices shall be msrked in
accordapnce with UG-129a). (o additdon. the rated
pressure shall be marked on the breaking pin and the
breaking pin housing.

fe) Ligquid Refief Valves. Each lgqud relief valve
ahail be marked with the following data:

¢l) pame or idembfying rademark of the manu-
fecturer

{2/} macufactur=r's design or (ype number

(3] size . in (pipe size of nlet)

{4} sctpreasure . . ped

{5} relieving capacity. ... gnl of weter/min
at T'F

7 Ruprure Disk Devicer Every rupture disk shall
be plainjy marked by the manufacturer in such a way
that the marking will not be obilitsrased in service, The
roprure disk marking may be placed on the Aange of
the disk or on a metal tab permenentiy anached
cheyeeo. “® The marking shall include the following:

{1} the name or idennfying tradewnrk of the
manufacTorer

(2) manufzcrarer's design or type oumbser

{3} lot oumber

(4} size | in,

(5} starnped bursting pressure. psi

{6} coincident disk temperature_ F

(7)) capacity ... . b of samirated steam/hr.
or _cuft of sir/min (&JF and 14.7 pain}
NOTE: In sddition, thy fectnrer Gioy udi
in oxher fuscs (o Agppenwtix 111

Iteena (1), (2), and {4) shaHl afes be marked on the
rapture disk bolder.

(g} Spring Loaded Nonreciosing Pressure Relief
Devices  Spring londed nonreclosing pressure relief
devices shall be marked in accordance withh UG-129¢a)
except that the Code symboi stamp is to te applied
only when the capacity has becn established and
certiffied i accordance with UG-127(cX3) znd afl
cther requirements of UG-130 have been met.

the copmeary

Register, February, 1984, No. 338
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UG~1a3
RELIEVING REQUIREMENTS

fa) Except ay permitted in (b), the aggregate capac-
ity of the prosurc-relicving devicos comnected to any
vesgel or system of vemels for the relesse of a ligquid,
air, swsm, o other vapor shaill be sufficient to carry
of the maxmum quantity that can be generated or
supplied 1o the attached equiproent without permitting
a risc in pressure within the vessel of more than 16%
above the maximum ailowable working pressure when
the pressure-relicving devices are blowing.

h} Protecdve devices as permined in UG-125(cK2),
as protection agminst excessive premure caused by

Register, February, 1984, No. 338
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exposures [0 fire or other sources of external heat, shall
have a refieving capacity sufficient 10 prevent the
prasure from nsmg more than 219 above the
maximum allowable working pressure of the vessel
when all pressure relisving devices are blowing.

fe} Yessels conmected together by a system of
acdequate piping not containing valves which «an
wadiate any vessel may be considered az ome unit in
figuring the required relieving capacity of pressure
relieving safety devicss o be furnished.

fd) Heht exchangers and similar vessels shall be
protected with a relieving devies of sufficient capacity
to avoid overpresswet in case of an mternal Failure.

fe} The official rated capscity of a pressure relieving
safety device shall be thar which is stamped on the
device and guaranteed by the manufacturer.

(f? The rated pressure refieving capacity of a
presuure relief valve for other then steam or sir shall
be detsrmined by the method of comvearsion given in
Appendix 11.

fg) Ta prorate the relieving capacity at any reliev-
ing prewure grester than 1.10p, as permitted under
UG-i25, s multiplier may be applicd o the official
relieving capacity of a presaure relieving device as
follows:

P 4+ 147
1.10p + 14.7

where
P relieving pressure, prig
2 ==3€L pressure, peig

PRESSURE SETTING OF
PRESSURE RELIEF DEVICES

fa) When a ningle presfure-rolieving devies i3 used,
it shall be st 10 operarc™ ar 4 pressure not exceeding
the maximum allowable working pressure of the
veaacl, When the mesuired capacity 3 provided @ mare
thmmmrﬁ:vmgd:vmoﬂymdﬂm
ool be ser at or below the maximum allowabie
working pressure, and the sdditional devices may be
set to open at higher pressures but in 0o case at &
pressure highey than 1059% of the maximum silowable
workting pressure, except as provider] in (b).

f5) Protective devices panutted in UG-125(cX2) an
Protection. against excesaive presaure caused by expo-

UG~134

redief valve or
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sure to fire or other sources of external heat shall be
sel [0 operate af a pressure not 10 excess of 110% of
the maximum allowable working pressure of the
vessel, If such a device 15 used to meet the reguire-
ments of both UG-125(c) and UG-125(c) 2, 1t shall be
set 1o operate al not over the maximum allowable
working prassure.

fe} IF the operating condituons of a valve are
changed so as 1o require another spnng rated for a
differcnt pressure. the relief setting shail be adjusted
by the manufacturer or by an individual certified by
the manufacturer of that safety valve: the valve shall
be remarked by sither of them in conformance with
UG-129.

{d) The pressure at which any device 15 set 1o
operate shall include the effccts of static head and
constant back pressure.

{e)t !} The set pressure tolerance. plus of minus. of
prassure colief valves shall not cxceed 2 psi (13.8 kPa)
for pressures up to and including 70 psi (483 kPa} and
39, for pressures above 70 psi (483 kPa), except as
covered in (e¥.2).

¢2) The set pressure tolerance of pressure rclicf
valves which comply with UG-125{(c)3} shall be
within — 0%, + 10%.

UG-135% INSTALLATION

(a} Safetry, safery relicf and pilot operated pressure
relisf valves, and nonreclosing pressure rehicf devices
shall be connected o the vessel in the vapor space
above any contained liquid or 1o piping connected to
the vapor space in the vessel which 1s 1o be protected.

tb) The operaing through all pipe and fittings
batween a pressure vesssl and s pressure-relieving
device shall have at least the area of the pressurc-
relieving device inlet, and the flaw charactenisucs of
tins upstream system shali be such that the pressure
drop will not reduce the relicving capacity below that
required or adversely affect the proper operation of the
pressure-relicving device. The opening in the vesscl
wall shall be designed to provide direct and unob-
structed fAow between the vessel and its pressurce
relicving devace.

{¢) When twa or more required pressure-relieving
devices are placed on onc connection, the mlet internal
crosa-sectional area of thus connection shall be at least
equai to the combined inlex areas of the safety devices
connected to it, and the flow characteristics of the
upsiream system shall satisfy the requirements of (b,

td? Liquid relief valves shall be connected below the
normal liquid leved.

ILHR 12
UG134-- UG- 136

ret There ~hail be no mlervening ~top +alves he-
tween (he vessel and 165 protaciive device or Jeviees, ot
between the protecnive device or devices and the point
of discharge. except:

Ff1 when these stop valves are so conRstructed of
positively controlled that the closing of rhe maximum
number i hlock valves possible 2t one Tme wall not
reduce the pressure telieving capadily provided e the
unaffected relieving devices below the required relies-
g capaciiy. af

s2) under conditions set forth in Appendix ™M

o1 The safety devices on all vessels <hall be <
mnstalled that their proper funcuomng will not be
hindersd by the nature of the vessel's contents

g} Discharge Qines from pressure relieving sarety
devices shall be designed to facilitate dramnage or shall
be fitted with Jdramns to prevent hquid from lodg@ng 1n
the discharge s1de of the safety deviee, and such lines
shail iead 1o a safe place of discharge The size of the
discharge lines shall be such that any pressure that
may exist of develop will not reduce the relieving
capacuy of the reheving devices below that required 10
properly protect the vessel. (See UG-13&al 138} and
Appendix M.]
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FOREWORD

The genersl philasophy underlying this Power Piping Code is to parallel those provistons of Section 1, Power
Boilers, of the ASME Boiler and Pressure Vessel Code, as they can be applied 1o power piping systermns The
Allowable Strexs Values for power piping are generally consistent with those assigned for power borlers. This Code
is more conservative than some other piping codes. reflecting the nesd for long service life and maximum rehabilicy
in power plant inseallations.

The Power Piping Code as currently written does not differenriate between the design, fabneation., and erection
requiremnents for critical and nomcritical piping systems. except for certain stress calculations and mandatory
nondotructive tests of welds for heavy wall, high temperature applications. The probiem invoived 1s to try w reach
agreement on how to cvaluate eriticality, and to avoid the inference that noncritical SYStems do nol requife
competence in design, fabrication, and crection. Some day such levels of quality may be definable, so that the need
fer the many differont piping codes will be overcome.

There are many instances where the Code serves to wam a gdesigner, febricator. or erector against possible prifalls;
but the Code is #or o handbook, and cannot substitute for education, sxperience, and sound engineenng Judgment

The Code never intentionally purs a ceiling limit on conservatisme A designer 15 free 1o specify more rigad
requirements a3 he fecls they may be justified. Conversely, a designer whe s capable of a more ngorous analysis than
is specificd in the Code may justify a lets conservative design. and sul? satisfy the basic inrent of the Code.

The Power Piping Committes strives 1o kecp abreast of the current technolompeal improvements in new materials. -
fabrication practices. and testing techniques; and endeavors to keep the Code updatad to perrmit the use of acceptable
pew dovslopments.

Register. February, 1984, No. 338
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The Code for Pressure Piping, B3l conststs of a number
of Sectiens, which cellectively constiure the Code Herm-
naftcr 1n this Introducrion and tn the text of this Code Sec-
ton B3l 1, when the ward “Code’™ 15 used without idenrtf-
cation to angther specific Code Section, u means this Code
Secuon

The Code for Pressure Piping scis forth engeneenng re-
quirements deemed necessary for safe design and construc-
ton of prxng systems While safety s the basic conssderation
of this Cade, this factor alone will nét necsssanly govern the
final specificavons for any pressure piping system  The de-
stgner 18 caunoned that the Code 15 not 2 design handbook
The Code does not do away with the need for the engineer
or cocmpetenl engineening judgment

The Code contauns baste refersmice data and formulas nec-
cssary for design. [t 1s intended 1o state these regquirements in
ferms of basic design pnnapiss to the fullest possible extenl,
supplemented with specific requirements where necessary
obtain umferm interpretanon of principle [t conains proh-
Binems tnoareas where practices or designs are known 1o be
unsafe In other areas the Code contams warmings ar “flags’”
where Cauuon 15 known o be nocossary, bur where it 15 feic
thar a Jhirect prohibinon would be unwise,

The Code ncludes:

1t matemal specifications and component standards which
have been accepted for Code usage:

12} the designation of proper dimensional standards for the
tlcnents cCOmMpRsIng PIPINg Sysiems.

i4 requirements for the design of component parts and
assembiled unis, including recossary pipe suppomng ele-
menfs;

¥ requirements tor the cvaluatn and limtiation of

sIrenses. reactiony, and movements associated with pressure,
temperature, andg external (oroe.,

+3) requiremnents for the fabncanon, assembly, and crec-
ugn of piping systems.,

Register, February, 1984, No. 338
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44 regquirements for testing and nspecting of clements
before assembly or erecuion and of the complered systems
after grection

The components of piping systemns shall comply with the
Specificznons and Standards listed 1n the Code Comphiancc
with this Code requires thar fundamental prnciples be Foi-
lowed and that matenais or precucss not specifically ap-
proved under this Code, but which are not prohabtied b the
Code, be qualified F2r use as set forth 1n the apphicabie chap-
1ers of the Code

The specific design requirements of the Code usually re-
valve around a sumplified enginesring approach to a subect
1t 15 intended that a designer capable uf 2pplving more com.
plete and mgorous analysis to spetial or unusual problems
shall have lattude i the development of vuch desagns und the
evaluation of complex or Jombined stresses o such cases the
designer 18 responsibic for demonstraung the vahdity of his
xppioach

Thas Code ~hall not he retroactive, ur construed as Jpplyv.
g bo pipang awstems crected Sefore the date of mauanes
After cnde revisions are approved by ASME and accepted by
ANS], they may be used by agrecment between contracting
parnies beginning with the dale of ssuance shown oo the
document title page. Revisions become mandurary as mini-
mum requirernents sia months atrer dare of psusnce except
for piping nstallanons or components contracled [of or
under constructiin paor o the end of the & month penod

Manufacturers and users of pmping are caunicened against
MmakIfg use Nf revisions and cases that are less resticusy - than
Lyrmes requiremnients wathout having assurance that they have

=n acceapted by the proper sutharites in the jursdicten
where the piping 10 ba nstailed

Adtention ab Users ot The Coade 1s dirceted foothe Lt rhat
the numbering o the Dovasons and the inareria? thereunder
may fl e consecutive, Such discontinuil . s recognised Tt
ia ot the rescelt of cditorial or prnbing errors. An atternpH has
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boen made, insofar as possible, to follow a uniform. outiine tn
the various Sections Dnue to the fact thar the compicte outline
may cover phases not applicadle o a partcilar Sectnon, the
Code has bern prepared with gaps n the aumbering. [t s
bedieved that in this way, croms referencing between Secnons
is e cager and use of the Code ia facalitatéd since the same
subsect,  geoaral. apeears wonder the same aumber and sub-
nurnber in sl Sectiowms.

This Code i3 under the direction of the ASME Code Com-
syittew: for Pressre Pipiog, B31. The procadures of the Com-
mithee are socrecittedt by the Amwrien Nanooal Standerds
Institute.

The Commirier ix a contmuing oor and is orgemzed o
texp the Code up ™o dare m coniext and 1z siep with the
developinents o maccrals, o o, . gc. Revi-
wcons are soed poriodicaily. New oditons are pubdished ar
thror your Intervals

ILHR 42

The Comunuittes has osiablished an orderly procodure o
conuder requests for mcorpretatons and evigons of Code
requuremencs. [n order 10 recmve conmideraion, MGULTES
shall be 1a wrong and must gave fall partculacs.,

When xn approved reply 10 an mquiry involvws a change
in Code raquirementa, the ruling 13 made public through the
imuance of a “Case ™ Thus o published un Mechanuoad Engs-
amerieg. A “Case loiorpreaanon and Reviuon™ sernace is
muntmped for the benedr of ol who use the Code Sugges-
tors {or revinons may Jriginate within the Commurtes icueil
or from anyone cutticle the Comerares.

All requests for interpretatons of suggestions for roveons
ahould be addteies 1o the Secretary, ASME Code Comymir-
toc for Proasure Pipsag @ care of The Auuzican Soocy of
Mochanenl Engmeers, United Engpinesring Conter, 345 Exsr
47th Street, New York, M.Y. LOO17.

Register, February, 1984, No. 338
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100 GENERAL

This Power Piping Cede is one of several Sections of
the Amencan Society of Mechanicali Engineers Code
for Pressure Piping, B31. This Secrion is published as
a separate documsnt for convenience.

Standards and Specifications specifically incorpo-
rated by reference into this Code are shown in Table
126.1. It is not considered practical to rafer 1o a dated
edition of each of the Standards and Specrfications in
this Code. Instead. the dated edition references are
included in an Addendum which will be revised twice
yearly.

00.1 Scope

100.1.1 This Code prescribes mmimum require-
ments for the design. materials, fabrication. ersction.
test and inspection of power and auxiliary service pip-
ing svstems for electric generation stations: industrial
and institluttonal piants; ¢entrzl and district heating
plants: and district heating systems, both on the prop-
crty of and within the buildings of the users.

Piping as used in tiis Code includes pipe, flanges,
boiting, gaskets, valves, relief devices. fittings. and the
pressure contxining parts of other prping components.
It also includes hangers and supports and other equip-
ment Hems necsssary 10 prevent oversiressing the pres-
sure Containing parts.

Rules governing piping for miscellansous appurte-
nances, such as water columns, remote water level n-
dicators. pressure gages. gage glasses, ete., are included
within the scope of this Code, but the regquurements for
boiler appurticnances 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
legislation may establish governmental jurisdiction
over the subject matter covered by this Code. However,
any such legal requirement shall not relieve the owner
of his inspection responsibulities specified 1n Parz.
136.1.

Register, February, 1984, No. 338
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PART 6 SYSTEMS

122 DESIGN REQUIREMENTS
PERTAINING TO SPECIFIC
PIPING SYSTEMS

1221 Boiler External Piping; in
Accordance With Para. 108.1.2(A)
- Steam, Feedwatsr, Blowofl, and
Drain Plping
122.1.1 Genersl. The mimmum pressure and
ummperarure and other special requiremnents to be used
in the design for steam, feedwarer, blowofl, and drmao
piping from the boiler to the vaive or valves required
by Para, 122§ defined in Para. 10D.1 2{A) shall be as
specified in the following parmgraphs.
fA) Expected maximumm sustained conditions at
pressure and tomperarurs are intendexd to be selected
sufficient!y in excess of any expected operating condi-
hons, oot necowartly continuous, Lo permit satisfactory
operation without operation of the overpressure protec-
tion devices
(B} In a forced Bow steam generator with no Axed
stearm and water line, it is permissible to design the
externad piping, vaives and fttings attached o the pres-
surc parts for differcnt pressure leveis alomg the path
through tiic stcamn generator of water-steam fow. The
vaiue of £ to be used for the external piping, vaives, and
fittings shall not be less than thar required for the ex-
pected maximum sustained conditions of pressure and
temperature to which the aburted pressure part is sub-
jected except when one or more of the overprotcction
devices covered by Para PG-87.4 of Secticn ! of the
ASME Boiler and Pressure Yesscl Code is in operation.
The steam piping shall comply with the requirements
for the maximum sustained conditions as wsed in thas
paragraph, or for the design throttie pressure plus 5%,
whichever is greater. “Expected maximum sustainecd
conditions of pressure and lemperature’” are mntenided
o be sclected sufficiently in excess of any expected
operatng conditions, not necessariiy contnuous, to
pornt satisfactory botler operation without operation
of the overpressure protection devices.
fC} Provision shall be made for the cxpunsion
and comtraction of piping connected to boilers to limit
forces and moment ranamittad o the boiler. by pro-
viding substantial anchorage at suitabic points, 3o that
there shail be no undue strain transmitted to the
bouler. Steam reservaoirs shali be used on steam mams
when heavy puisations of the steam currents cause vi-
brarion.
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tf  Siresses due (0 hydrostauc head shall be taken
mto account. These effects inciude the weight, con-
tents, and method of support.

fE} The allowable working pressure of a corme-
Bated pipe shall be computed as for the original pipe
from which the corrugated pipe is made, basad on the
dumensigns of the straight uncormagated sections. Ifthe
corrugations are thinned down in the process of manu-
facture, the thickness of such cormugations shalf be used
as the thickness of the pipe.

fF} Piping conneccted (o the outler of a boiler for
any purposc shall be attached by:

f£.1} welding to a nozzle or socket welding fitting:

tF.2) threading intc 2 tapped opening with a
threaded ficting or valve at the other end:

fF.3) screwing each end into 1apered fanges,
fitings. or valves with or without rolling or peening;

{F.4}  bolted joints including those of the ¥Yan Stone
Lype;

(F.5) blowolf piping of firctube boilers shail be at-
tached in accordance with Para 122.1.1(F.2} if exposed
to products of combuastion or in accordance with Para.
122.1.1(F.2), (F.3}, or (F.4) if not so exposed.

(G} Nonferrous pipe or tubes shail not exceed 3 in.
NPS in diameter.

(K} American Natioral Standard slipon flanges
net exceoding 4 in. NPS may be attached to piping or
botler nozzles by double fllet welds provided the
throass of fillet welds are not iess than 0.7 times the
thickness of the part 10 which the flange is actached.

(f)  Hub-type flanges shail not be cut from plate
material.

ff)  American National Standard sockect weided
flanges may be used in piping or boiler nozzles provided
the dimensions do not exceed 3 in. NPS for Class 600
and lower and 234 in. NPS in Class 900 and 1500.

122312 Steam Piping

{4} The value of P ta be used in the formulas in
Para 104 shall be as follows.

(4.1) For steam piping connected to the steam
drum or to the superheater inlet header up to the first
stop vaive in cach connection. the value of £ shall not
be less than the lowest pressure ut which any drum
safaty valve is set to blow, and the § value shall not
cxcecd that permitted for the corresponding sarurated
sisam lemperature.

{A.2}) For steam piping connected to the super-
heater outlet header up to the first stop valve in each
connecticn, the value of P, except as otherwise pro-
vided in Para. 122.1.2(A.4) shall be not less than the
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lowest pressure at which any safety valve on the super-
heater is set 1o blow. or not less than 859 of the lowest
pressure at which any drum safety valve 15 se¢ to blow,
whichever is greater, and the 5 value for the material
used shall not exceed that permitted for-the expected
steam lemperafiure.

f4.3) For steam piping between the first stop valve
and the second valve, when one is reguired by Para.
122.1.7, the value of P shall be not less than the ex-
pected operating pressurs or 85% of the lowest pres-
sure at which any drum safety wvalve is set to biow,
whichever is greater, and the 5 value for the material
used shall not exceed thar permitted for the expectad
Steam temperatures. ’

{44} For boilers installed on the unit system {1.e.,
one boiler and one turbine or other pritne mover) and
provided with automatic combustion control equip-
ment responsive 1o steam header pressure, the value of
P for the steam piping shall be not less than the design
pressure at the throtile inlet plus 5%, or not less than
85% of the lowest pressure ac which any drum safety
valve is set to biow, or not less than the expected maxi-
mum sustainsd pressure at any pont i the piping sys-
tem, whichever is greater, and the 5 value for the mate-
rial used shall not exceed that permitted for the
expecied steam temparature at the seper-heater outler,
For forced-Aow steam generators with no fixed steam
and waterline, the value of F shall also be no less than
the expected maximum sustained conditions.

{A.5} The valuc of P shall not be taken at less than
100 psig (700 kPag) for any condition of service or
mataciai.

{8) TFigure PG-59-1 of Section 1 of the ASME
Boiler and Pressure Yessei Code illustrates a typical
form of flange for use on boiler sheils 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 addityon te the reinforcing
of thc opcoing of the sheil. The pipes shail be attached
as provided in Para. 122.1.1(G}. In these and other
types of boiiers where both internal and sxtemal pipss
making a continuous passage ars employed. the boiler
bushing or its equivalent shall be usad.

122.1.3 Feedwater Piping

fA} The value of £ 10 be used in the formulas in
Para. 104 shall be as follows.

(4.1} For piping from the boiler to and including
the required stop valve and the check valve. the value
of P except as permitted in Parz. 122 1L3HAT) shall
exceed the maximum allowable working pressure of the

Register, February, 1984, No. 338
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botler by sither 25% or 2235 psi (1550 kPa), whichever
is the lesser. For an installation with an integral econo-
mizer without valves between the boiler and econo-
mizer, this paragraph shall apply only to the piping
from the economizer iniet header 1o and including the
required stop valve and the check vaive.

{42) For piping berwesn the required check
valve and the gicbe or regularing valve, whem re-
quired by Para. 122.1.7(B), aod including any bypass
piving up to the shutof valves in the bypass, the
value of P shall be oot less than the pressure ro-
quired to feed the boiler.

(A3} The 5 vaiue used, except a8 permitted in
Para 122 1.3(A.T}, shall nor excoed that permirted for
the tetaperature of saturated steam at the maximum
allowabie working pressure of the boiler.

{4.4) The valuz of P in the formuis shall aot be
taken at jexs than 100 paig (700 kPag) for any condition
of service or materinl, and shall never be less than the
pressuwre required to foed the boiler,

(A5} While the thickness given by the formuls is
theoretcally ample to take care of both bursting pree-
sure and material removed in thresding, when steed
pipe is threaded and used for feedwater piping under
pressure in excess of 100 paig (700 kPag) with 2 water
temperature of 220°F {105°C) and over, it shail be senm-
less of & qualiry at jexst equal to ASTM A 53 or A 106
and of a weight at lecast equal 10 Schedule 30 pipe in
aorder to furnish added mechanical strength.

(A 6) When thresded brest or copper pipe s used
for thexe services and pressure-temperature conditions,
it shall be m accordance with pressirre and temperarure
clagsificacion permitted for these materials by other
parzgraphs of this Code and shall have a wall thickness
ar least equal to thar required for stes pipe of a corre-
sponding nominal size,

{A.7) In a foreed flow steam generator with no
fixed stewm and water line, the valoe of 7 for feedwater
piping from the boiler 1o and including the required
stop valve may be in accordsnes with the requircments
of Para. 122 } . 1(B).

4.8} For boilers having a water-heating surface of
not more than 100 sq &t (9.3 m?), the fead piping and
connecton 1o the boiler shall not be smatler than 4 in.
NPS. For boilers having s water-heating surface more
than 100 sq ft (3.3 mT), the foed piping and connection
to the boiler shall not be less than 3% in. NPS.

122.1.4 Blowofl Plping

ftA) Blowoff piping 13 defined as a pipe connected to
a boiler and provided with vaives or cocks through
which the water in the bailer may be biowm out under
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pressure, cxcepung dramms such as are used on wacer
columna, gage giasses, or piping 1o feed-water regula-
tors. €1c.. used for the purpose of determining the oper-
arng condition of such cquipment. Piping sonnections
used pricaarily for contnuous operation, such as
deconcantrators on contnuous blowdown systems, are
not clasted as blowoils; but their pipe connections and
zll frtings up t0 and including the first shutoff valve
shall be equal at |esst 20 the pressure requirements for
the lowest set pressure of any safety valve on the boiler
drum snd with the corresponding saturated steam tem-
peragure.

f8) Blowofl piping systems from water spaces of 2
boiler, up to and including the blowoff valve(s) ar
cock(s) shalt be detignied in accordance with the follow-

ing.

(8.1} The value of P 10 be used in the formulas in
Parx 104 shail exceest the maximum allowable working
pressure of the baila by cther 2592 or 225 psi (1550
kPa) whichever is jess, but shail not be leta than 100
psig (700 kPag).

f22) The allowabic streas value for the piping
materinis shall not exceed that permitted for the tem-
peratture of sxturated steam at the masimum allowable
working pressure of the boiler.

B3} All pipe shall be steel Guivanized wrought
irog and galvanized steed pipe and frings shall nor be
used for biowoff piping. When the value of P doex not
exceed 100 paig (700 kPag), the Attings shall be bronze,
cast iron, malleshle iron, ductle iron, or steel. When
the value of P exceeds (00 psig (700 kPag). the fithings
shail be siecl, and the thickness of pipe and fittings shall
aot be less than that of Scheduie 30 pipe.

fB.4) “When the value of £ does not excesd 200 psig
(1400 kPag), the valves or cocica shalf be bronze, cast
tron, ductile iron, or stecd. For values of £ hugher than
V00 pug {700 kPag) but not exceeding 200 psig {1400
kPag). the valves or cocks shail. if of cast 1ron. be equai
at iemst o the requirements of the Amencan National
Sondard for Class 250 as given in Table 126.] and if
of bvonze, stecl, or ductle uon construction, shall be
equal to the requiremnents of the Standdards a3 given in
Tabie 126.1 or Para. 1232 6.

fB.5) For values of P higher than 200 paig (1400
kPag), the valves or cocks shal be of steed construction
equal at least o the requirements of the American
National Standard for Clags 300 and shall conform 10
the required Amencan Natnonai Standards in Table
P26 ]

fC’) Each bouler except forced-flow steam genera-
tors with 1o Aixed steam apd water line. and high tem-
perature water bovlers shadl have a bottom blowoi pipe
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fitted with a valve or cock in direct connection with the
lowest water space praclicable,

(D} All water walls and water screens which do not
drain back into the boiler. and all integral economizers
shall be equipped with blowef valves or cocks con-
forming to the requirements of Para. 122.1.7{C) or with
drain valves conforming (o Para, 1221.5,

fE} The minimurn si1ze of pipe and fitungs shall be
lin., and the maximum size shall be 212 1n. The tellow-
ing exceptions are permitted.

fE}} For miniature boilers. the sxception permt-
ted by Pamt PBM of Section ! of the ASME Boiler and
Pressure Vessel Code applies.

fE.2)  Om boiters with 100 sq ft (9.3 m*) of heating
surface or less, the minimum size of pipe and Sinngs
may bDe ¥ In.

fF}  The bottom blowoff pipes of traction and.or
portable bailers shall have at least one slow or gquick-
opening blowof valve or cock conforrung 1o the re-
quirements of Para. [22.1.HC. M.

G} The blowolT gping bevond the blowofl vaiveis)
descnbed in Para. 1221 4B} 15 classified as nonbotler
external piping. its requirements are given 1n Para,
122.2,

122.1.5 Boiler Drzins

iA) Ample drains shall be prowvided. where re-
quired, 0 permti complete dramnage of all piping,
superheaters. waterwalls, water sereens, integral zoono-
mrzers, high temperature water bomicrs. and all other
boiler components in which water may colleet Dreain
or biowot!l valves or cocks shall be provided as neves
sarv. All drain Ines, including pipe. fithings. and salves.
shail vomply with the requirements lor steam pipang or
water piping according o the service.

i4.!)  Each superheater shall be cquipped wirl, ar
lcast one drain so located as o most effectively provide
lor the proper operatton of the apparatus.

i4.2) Each mhgh temperature water botler shail
have a bottom dran connection | in mummum mpe
size. fitted with a valve or covk 1n direvt cennection
with the lowest water space practicable.

8/ When the valve or valves for waterwalls.
water screens, and integral economzers 1in Paras.
122.1.5A) and 122 1.4 D) arc not mmtended for blo-
woff purposes but are intended for use only as a dran
vaive when the botler 18 not under pressure, a single
shutoff valve 15 acceprable. provided if s a type thae
can be locked in the closed posttion, or provuded a
blznk 15 inserted 1n 4 suitabic Hanged and boited con-
nection located on the duwnstream side of the valve.
When such a single vaive 15 used. 1t need not be Jde-
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signed specificalls far hlowetf service but ~hail s sde-
quate for the pressure and temperature condirtens at
which the boiler operates

12216 Boiler External Fiping — “iscellaneous
Systems

tdr Marenals, Jdesign. fabrwation. eraminaton,
and erection of piping for mpscellansous accessones,
such as water level ndicators. water columns. gage
couvks, 2nd pressure guges, shall be i sccordance with
the applicable sections of this Code

8+ The value or £ 10 he used 10 the Formulas in
Para. 104 shall be not tess than the maumum 2llowanle
working pressure of the boiler except s provaded ™
Para. 1221 LiB»

077 Valve requirements ftor waler leve! ndicanors
ur water columns, spevial gage zlass and gage covh
requirements. mimmum hne sres. and spevial piping
configurations required speviAvally for cleanmime. sccess,
or reliablity shall be 1n acceoruance with Parn PG-s
of Sectiom [ of tThe ASME Buoiler 1nd Pressure Vessel
Cuonde

122.1.7 Valves and Fittings. The minmum pres-
sure and temperaiure raung for all sabves and fitienes
in steam, feedwater. hiowotl. and muscelisnevus piping
shall be equal 1o the pressure and temperature specified
for the connected piping on the side that has the mgher
pressure, axcept that in no case shall the pressure be
less than 100 psig + 70 kPagl, and fur pressures oot
exceeding 100 psig (700 LPag)in feedwater and ploworf
wervice, the valves and fittings shall he equal ar least 1o
the requirements of the Amencan Nabonal Srandards
fur Class 125 cast ron or Olass 15Y sreel

AP Steam Niop Vuiies i

A7) Each botler discharge vutlet. escept -afen
valve ar safety relict valves, or reheater inlet and outler
conpevtions shall be fitted with a stop valve bowated at
an aceessible point in the steam-deltvers hne and as
near the boller nozzie as 15 convement and practweable.
When such outlets are over 2 in NPS, the valve or
valves used oo the connectron <hadl be oF rhe outside-
screw-and-yoke nsIg-stem Ivpe s0 as o ndicate from
a distance by the posiion ol s stem whether 11 15 closed
or open. and the wheel mav be carned erwher on the
voke or artached to the stem A plug-coch-tvpe ~alhve
mav be used provided the plug s held in place b 3
guard or gland. the saive s equipped 1o indicane from
3 distance whether i1s closed o5 open, snd the valve
s equipped with a slow-opering mechansm. in the
vase of a single bosler and prime mas er imstallanen, the
stop valve required herein may be omitted prosv wded the
pme mover throttle valve i equipped with an indica.
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tor 1o show whether the vaive 15 open or closed and is
deagned to wathstand the required hydrostatic pressure
test of the borer.

4.2} When bonlers are connected to a common
header, the connestion from sach boiler having a man-
hole opeog shall be fitted with two stop valves having
an ampie froe-blow drain between them. The discharge
of this drain shail be wvisible 1w the operator while
manipulating the valve, The stop valves shail consist
preferably of one automatic nonreturt valve {set next
to the botler) and a second valve of the outside-screw-
and-yoke type or rwo vaives of the outside-screw-and-
yoke type shall be used.

4.4} When a second siop valve or valves is re-
quired, it shall have a pressurs rafng at least equal o
that required for the axpected steam temperature and
pressure at the valve, or the prosswre rating at least
equal 1o 859% of the lowest set pressure of any safery
valve om the botier drum and for the expected tompera-
ture of the steam at the valve, whichever is greater.

fA4) All valves and firdngs on stewm lines shall
have a pressure rating of at least 100 psig (700 kPag)
in accordance oith the applicablie American Manonai
Standard.

(8  Feedwarer Falfves

(R.7} Except for high tcmperature water botlers
complying with the requircments of Parm
122.1.7(B.6) and for forced-flow steam gemecrators
w1th no Axed steam andd water line complyng wnth
the requirements of Parz. 122.1.7(B.7), the {eed pipe
shall be provided with a check valve near the bosler
and a valve or cock [ses Para 122.1.7(C.5)] between
the check valve and the beoiler, When two or more
botlers are fed from a comumon soures, there shall also
be a globe or regulating valve on the branch 1o cach
vonier located berwesn the check valve and the scurce
of supply. A typical arrangement 3 shown o Fig-
100.1.2{B). Wherever globe valves arc used on feeti
piping. the inict shall be under the disk of the valve
On single botler-curbine unit instailaticns the boiler
feed shutoff vaive may be located apstrsam from the
boiier fecd check vaive.

(8.2} When the supply linc to a boiler v divided
110 branch feed connections and all such coonections
ars equipped with s1op and check valves. the stop and
check valves 1o the common source may be omurted.

r8.J3) If a boiler 15 equpped wth a duplicate feed
arrangement, each such armngement shall be equipped
as required by these rules.

fB.4) A combinaston stop-and-check valve In
which therc 15 only one seat and disk, and a valve
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stem 13 provided 1@ close the vaive when the stem s
screwed down shall be considered only as 2 stop
valve, and a check wvaive shail be installed as other-
wise provided,

vB 5} Where an economuzer or other fesdwaler-
heating device & connected dirsetly to the bailer with-
out intervening valves, the feed valves and chegk valves
requued shall be placed on the inlet of the sconomrzer
or feedwater-hearnng device.

fB.8}) The recircularning return line for a high tem-
perature water boiler shall be provided with the same
stop valve, or valves, requiraed by (B.1) above for the
main beoiler cutlet. The use of a check valve 1 the
recuculaning retwen line berwesn the boiler and the
required stop vaive, or valves. s opunonal A check
valve shall not be a substiture for a stop valve

{B.7] A forced-fow steam generator with no
fixed stemm and water bne shall be provided with a
feedwater stop valve or valves complying with re-
quircments of 122.1,7(B.1) through {B.8) above. This
stop valve and all piping betwoen the valve and the
boiler shall conform 1o the rules of this Code A
chack valve near the boier or feed stop valve, and
orithin the scope of this Code, 3 not mandatory pro-
vided a check vaive having a pressure atng no less
than the boiler inlet detign pressure. s installed at
the discharge of the boiler feed pump or elsewhers
in the feedwater iinc berween the fexd pump and the
feed stop valve.

(C)  Blowor Vaives

(Cf} Swumght-run giobe valves of the ordinary
type as shown in Fig. [22.1.7C) skewch (1) and valves
of such types that dams or pockers can cxist for the
colleenon of sediment shall not be used on such cunnec-
tions.

/2 Strmghrway Y-type globe valves as shown in
Fig. 122.1.7(C) skesch {2) or angle valves may be used
in verrical pipes. or they may be used 10 honzoneal runs
of piping provided they are so constructed or installed
that the lowest cdge of the opemung through the seal is
a1 lenst 25%% of the made diameter beiow the center line
of the walve,

3} The blowefl valve or valves and the pipec be-
tweenn thermn and the bouler shail be of the same uze
cxeept where a larger pipe for the return of condenss-
uon 1 used, as provided i Para 122.1.7(C.8).

fCd)  Om all botlers. =xcept those used for high
lempernture water, Iraction, and/or portable purpases.
when the allowable working pressure excesds 100 psig
{700 kPag), each bouom blowoff pipe shall have wwo
siow-wpening valves, or one siow-opening valve and a
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in 2
FIG. 122.1.7(C) TYPICAL GLOBE VALVES

quick-opening vaive or a cock complymg with the re- oy Satery Fadwes

quirsments of Paras. 122, 1.4{A.6) and (A7), tD 71 Safety vabves, relief valves. and safety reher
fC.5)  If a biowofl cock is used, the plug shall be valves shall cooform 1o the requirements of Paras

held in place by a guard or gland. The plug shali be PG-67. PG-08. PG-6%. PG-"0. PG-T1, and PG.72 of

distinctly marked in line with the passage. Section [ of the ASME Boler and Pressure Vessel Code.

fC.6) A slow-gpening valve is a valve which re-
quires at least five 360-deg. turns of the operating
mechanism to change from full-closed 10 full-opened
and vice versa.

fC. 7}  Om z boiler having muitiple blowof ptpes, a
single master valve may be placed on the common
blowofl’ pipe from the boiler, in which case unly one
valve on cach individual blowoff is required. In such a
case cither the master valve or the individuai valves or
cocks shall be of the slow-opening type.

fC.8} Twa independent slow-opening valves. or a
slow-opening valve and a quick-opening valve or cock
may be combined 1o one body and may be used pro-
vided the combned fitting 1s the equivalent of iwo inde-
pendent slow-opening valves, or a slow-opening valve
and a quick-opening valve or cock, and provided fur-
ther that the fwlure of one to operate cannot affect the
operation of the other.

{C. 9/ The bottom blowoflf pipes of cvery traction
and/or portable boiler shall have ar lzast one slow-
opening or quick-opening blawoff valve or cock con-
fertning to the requirements of Para. 122.1,7(C.3),

(C 10} Only one blowoll valve, which shall be of a
slow-opening type. 1= required on forced airculation
and electiric boilers having a normal water content not
cxceeding 100 gal {380 1)

Register, February, 1984, No. 338
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1226 Pressnre Relief Piping

Pressure relicf piping within the scope of this Code
shail be supported to suscajn remction forees, amd shall
conform to the followang requirements.

122.6.1 Pipirg 10 Premure-Reliceving Safety De-
vicew There shall be no interveung stop valves be-
resn pipang bewng protecied and 103 proteciive device
or dewvices,

122.6.2 DHscharge Pipiag from Pressure-Relieving

Safety Devices

- A} There shail be 20 interveming 3top valve be-
tween the protective device or devices and the point of
discharge

f8) When discharping dirzetly o the armosphere.
discharge shall not impinge on other piping or squip-
ment and shall be direciad away from platforms and
other areas used by personnel

fC) It 1 recommended that individual discharge
lines be used, bur O rwo or more reliefs are com-
bined, the discharge pipang shall be demgned anth
sufficient filow area to prevent biowout of steam or
other duids.

Sectional areas of a discharge pipe shall not be less
than the full arex of the valve outlets discharpng
thermuto and the discharge mipe shajl be as short and
suraght s3 posmbie and o arranged as 10 avord undus
stresses oo the valve or valves,

{D; Discharge lines from pressure-relicving safery
devices withun the scope of this Code shail be designed
1o facilitate drminage.

fE) When the umbrella or dip pan rype of connec-
tion is used. the discharge piping shall be so designed
a3 19 prevent binding due 1o AXpARZISN MOVEMENLS

fF) Drainage shal! be prowided to remove water
collectead abovwe the safery valve sear.

Register, February, 1984, No. 338
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O
ORGANIC FLUID BEAT TRANSFER SYSTEMS..ccareeeicnennes 41.48
ORIFICE RELIEVING CAPACITIES .. erirrrnreranreseemcenens 41.33

ORIGINAL CONSTRUCTION (see NEW INSTALLATIONS)
OWNER OR USER

D OfINITIOIL - ecerneiircnienraessssssenasrsrssmmsassssesrsssnasesssnaessontosssnereassssssns 41.04
REPD OIS e urirererraacormacnrssrtessereiarersmasnirasnssssesnssssussnsssensonsones 41.38, 41.41
Responsibility for payment of fees .cc..ciiininiimmiiinicinceneeaennnens 41.08
P
PATCHES
FIUSH WelA@ . ceeiieemcerrcerosscassusssssssarassnsrssnsessrarmstosssssseassonsanans 42.17
Lapped and fillet welded ..coeiieerieierieomenneeiinienrecenn i aaaeecaee 42.17
IVIALETIAL nnneieeircesreannossosrreonsosasessassrertsstassssassrasnssnanrnrsssessesnassons 42.12
RIVEEEA e eiieeriscercerressssnmsenesssassssssesstssnsssnsersemsnsessransssonssensansnsannns 42.25
TV EIAEA cenreeivesieerncenssonssssersresssenessrsstsssssassessssassansnsnsassennosssnassnss 42.17
PEN ALTIIES cecatiesrinrerssssssessrsssasensarsmsssassssnssnssasssnsassasssssnosssssnes 41.06
PERIODIC INSPECTIONS (see INSPECTIONS)
PETITION FOR VARIANCQCE ...ccieicerrcietieerrecescsnsesnossrsssaenns 41.05
PETROLEUM REFINERIES. . ccciccrirtisencersvssnsersracsssnssersessosanes 42.50
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Index
PORTABLE BOILERS ..ccitcaittteemreseeemteeissnsnsmmaeseersesseosssssssmmssnses 41.34
DEfINItION ceeeeeiee e ceeeeceeieevnrron s eeneonsensesessrrmsersasnnnnns 41.04
Exemption from periodic InSpections i eeeerecerconccesoaermeneevsraene 41.18
SeCONARANA .c.eevreiieieeeee et e eeeeecsese e raereaeneneasnannas 41.34

POWER BOILERS (see BOILERS)
POWER PIPING

| 315553 45 10 o « RSSO 41.04
| 53553 e 7<T01 5 0 ¢ N ROV 41.16
INStallation .o iiceieciicrrcrenestrrererstessssnsesssesssarsnseennneensosnseansnsonssns 41.46
2471517 =1 Lo’ 4 SO OO 41.41
PREHEATING ..oeeirriceiiervecrsrorreersesraserosessssssssnnseonseesssosnossnsassnse 42.16
PRESSURE CALCULATIONS (Pre-1957 installations) ....41.63-41.67
PRESSURE CONTROLS. ... eveervcrecererraresasanssasressossnsssssssosns 41.29
PRESSURE GAGES
AT OO VTS e e ieceiicirereecnreerreeesesessnssssssssssasnsonsaonsmonsennsmanmssnsnen 41.32
Pre-1957 installations ..cvviiiireerrecrececenmcenccsccnsenerrereereeersennees 41.84
PRESSURE REDUCING VALVES..u i ceecreneeencerscesssaricasaraenras 41.33
PRESSURE RELIEF DEVICES
NONCOAE VESSEIS cericeiieirerverrereeerieesiosnsessessssssssesosnmsenesssosssensnns 41.45
Unfired pressure vessels (Pre-1957 installations) .c.cccicreenvecrennen. 41.94
PRESSURE-TEMPERATURE RELIEVING VALVE
DIefiNTTION c.crvrreeecreericereeteetternieessssnessssssmnesresenseossosnsessssssnsssssns 41.04
NONCOAE VESSEIS ciriiiiiciiiiiccictrsrerstrrresessresstossassssssssvassasssossens 41.45
PRESSURE TEST
By ArostatiC cevieicaieiierrerceereereestericsssesssssstsssesnsssessrosnsanans 42.05
PRESSURE VESSELS
Certificate Of OPEratiom cuvr e receevecieenreencsiscassinsessesrsssrarearnnennn 41.24
Clearance requirements..covercceeraerrsesssesssssssimsaemmmeancesseanmeannaens 41.28
CONAEINNALION coucecciieiirecrcrevrrerenrerterrcernssanssssssasrassesssesrarmesnmens 41.39
D efINITION cereericciciiccrcrterirarereresrversmermeermsesassseassesssssssassssnsanones 41.04
Exemption from periodic inspections ..ceevcciieeieecieercrecsssonsscenes 41.18
TAeNtIACALION «eureence e iccicricvrrrsrernsrsssrerressesresasensssssessnssnseoassnsns 41.36
Inspections (Internal, preparations fOT) cumrirrericerienrisasossssans 41.19
Inspections (New Installations)eeereerirerceemiesmrarsnisessssessssssarsanes 41.16
Inspections (PerioGiC} cccuoircci i ccrrrccrenrrarnesssosrasermesnsnsssnnsnns 41.17
Manufacturer’s data repPorts c.rvecceceerercereecrreeriereeeressseersesssssnns 41.42
Notification of installatIon ..o e eereee e e e neeeneennnas 41.41
OPErating DreSSUIC eeievervecrrrrrresrsesrsessosssessiessssssssssesssasssnssasasassns 41.28
Relief valve requirements .uvvueeeveerecreereeciceerceeeencenmcenreenceanceanes 41.33
U.S. Dept. of TransSportatioN e ceieercireeresensesiecicensesssessssonsesnes 41.44
WISCONSITL SPECLAL et iteeiee e ceeeeacccesecnsereenccsreonnaessasannssesacnnsanann 41.483
PROCEDURE
RS20 Lo 1216 1B =) o F: Wi o S 42.14
WeEldINg cenrenrerneeincicerrcorcotierseerceracerosscoracnsaesnsesesssnsasassssssasnses 42,06
PROHIBITED
Boilers (Secondhand) ce e cieaciceaisteasccrsssrrrrrerr e renrenrnn 42.44
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Index
Q
QUALIFICATIONS OF INSPECTORS...ccciiimrrinieanannnss 41.18, 41.14
R
REGISTRATION _
N W INSEA]lBtI0TIS coevcsriraraeressessamssnssssssncssessansanssserssssersrssosanenstse 41.41
INUCIEAY VESSEIS vrrevsieenmsonsssersserrsssnssnssssrssarersssrrasasmsassssasnsensennans 41.54
I T I D OLS o eeerneneeresenssssesnrosnssansenasesssansrsassentasassessosarasnrsssasnansnnnsen 41.36
RELIEF VALVE
T TIITIOTL cueeanrcesarcsssscnaencsmmtcasnsssrtsssssrsannsssnessnsesssnsnssvansosasserves 41.04
New INSERIIATIONS crrveeiccrecssrsnesarassscsccsnsssssesnasnrenasarsensssstsssncssssas 41.42
INONCOAE VESSEIS teerierrerrerrssescenmesssssssosnsssorsasanisssrarsessvsssasnnsssoons 41.45
Pre-1957 installations ...eeveeiiiiiiiiiiiiiniosanciineane.. 41.77-41.79, 41.94
Pressure reducing VAlVeS ccciciiesmicccinrtescceririissnterrmrseccerossessee 41.33
REPAIRS (Welded)..ceeaerccararisairesncarerasssnssssssssssmssssssassesnnavereonnons 42.02
Acceptance Of ...ccovererraeerieerresiresisvsasennias rasessesreesetanmressrasaneenarey 42.01
UL OAT o e e veeeeiceceesssessansensrsraserasreasnassrsitatmsasarsrvrasasssssarsonstasnns 41.56
REPOTLINE cuvreciecemconsossirentenrsrsassnsssrnssscrassssranissssessnnasestnasssasosnses 42.04
REPLACEMENT PRESSURE PARTS .cirriimiiernerrrrcaccinccisrasenns 42.13
REPORTING
ACCIATIES cvnvneereervenssonmserrosssesrsensovassnnrssrssassersavsssnsasntonnssasssnsassenn 41.38
ATt OIS e eereervrenssnaossevensesnessnsasnssnecstrssssmsssssrsssnanasnssssassnssnssase 41.38
Incidents (INUCIEAT )eveerveciccrsrersarasossravansacansreessssscensenssosssennosssenas 41.57
INSDECLIONS rvvvemcmrmnssssanioesrasrensmenrmnsanssnancssssstntesssrsasasnnarnesasssess 41.23
REDAIIS cenvereeminnerrscincsmcoorssssentesssvasssernesssstassnssnnsssasssssassassectocseass 41.38
RERATIIN G .ooeivveecareaeesssssncasesesssnsersrssassnssersrsssssnrassatsssesesssssssonns 42.30
RIVETING AND RIVETED PATCHES...cciiemrererrceencaiaeaaes 42.25
RUPTURE DISC (Definition)..c.cciicieemumiieeminiiaeieeniennciineencecnuees 41.04
_ _ S
SAFETY CONTROLS ..uciceetrrmmecmrnssssensersssssosnsssessssonsonsssssssensorsres 41.29
SAFETY REGULATIONS oo eeeeeceecaetvessrsansssemsessssssassssssacssnsesss $1.28
SAFETY RELIEF VALVE
AdFUSEINENE vrreneniacrrececceccrsctirsisserertissstaraccnsusssonterensnssssasesrasrons 42.35
D EfINIEIONE ceeeereerssrsrcarrossvesesanersesssssancsrnnsssssnssrsessrasassnnnesssasssancsss 41.04
REPDAIL evurrieraerrereesrmoresssssnrmnresosssnressrsstossssssnnestonarssnressssssannonnes 42.35
SAFETY VALVE '
AQJUSEIIENL e ceicicerecisrsasernessrrsssenssrrasssrsascansernssssnsenesnsesrons 42.35
IEfITIItION veeevenerrrsressssossosnscsossrsornrarsvsssnsarsnnrosnnsansensenrenseomnsmennanss 41.04
NWew INSTAIIAtIOTES cvetrectasscnenennssensssresmsssssssnnsarsrrsrasssstesssrsstsrnssans .4]1.42
N ONCOAE VESSEIS vareerrenressonrienmeserossmommmermrassrnsssnsssnsarvsonnmmsnnassassson 41.45
Pre-1957 INStAllAtIONS cvveaceeenaereersacrnscanacmsmsssssnnsane 41.77-41.79, 41.94
- Repair cocvviimniiireesimnceneenens reimesreresssnsamsecaseaststnernessiatasasesnsens 42.35
Vessels supplied through pressure reducing valves ....cc.ccccviaees 41.83
DOOPE eoeeeeoeeeeireseaeeacetsssanssnersesrssssssmsanmsastssstonetesnssnsaassennssnsnsssssose 41.02
SEAL WELIDIN G reieemecrssressenserrestssnscasssnnssstssasassssssssssasssassssnces 42.10
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Index
SECONDHAND BOILERS AND PRESSURE VESSELS

ADDIICATION . ariiiiierrreriertieterirereee e reesseecsssnsosnesnsesenensnsssmsesreonns 42.40

Code COnSErUCTOT VESSEIS it cereceaeeresareareeeeeasnenesssesenseseasnsons 42.42

D T=35% 151 410 o RSOOSR 41.04

I D> e R koL o USROS 42.41

Inspection and testing. v ciiccciireeereisnieemccneenseenseasnsnsrensenses 42.45

I3 sETe ¥4 E 7 D s o SO U RO 42.46

Lap Seam DO ers ciii i iictieree et ceeet st e ree e esa e st nneonns 42.43

Notification Of INStallation cu e eeeeeeeeeeeer e eeeceee e e s et oo 41.41

VeSSels frOm Ot D eT S At rue i rneceeecceraeernrerneenemenseoeeesesnnn s asss 42.42

STANDARDS, ADOPTION OF .eoceicieereeeerersesnssssosnsenson 41.10, 42.51

BTAY S (RODAITS) ceevrrrrcnrerasnssssoenmnsossseescssssssssssssosnssssmssoosssosnsosnss 42.18

STRESS RELIEVING OPERATIONS (ReDPAIrS) vevveeeneensecrenonnnn. 42.16
T

TEMPERATURE CON T RO .ot tiicereneeraeeeeessesmonsoesrnss e ssne 41.29
_ U

U.S. DEPT. OF TRANSPORTATION VESSELS oo, SR 4]1.44

USED BOILERS AND PRESSURE VESSELS (see SECOND-
HAND BOILERS AND PRESSURE VESSELS)

USER_ (see OWNER OR USER)

AY _
VARIANCE, PETITION FOR aouuueecenconetteeeeneesesssresrasssessssssnemns 41.05
VESSELS
Exemptions from periodic INSpections .o e eeeverreneeerensessonnna. 41.18
From other states (Secondhand) .....covuueeeeereeeneeeeeneeoreenereesesnrns 42.42
In petroleum refineries v ceeiiimtenemeemceamecseasioensessoneseneosmeenn 42.50
INODCOAE «.eiiiirrecceieeineneresrinrssesnieec e measesmsmnrmeemenenseonmeem s 41.45
Supplied through pressure reducing valveS .o eeeeeceeeessresssnnns 41.33
W
WATER FEEDER ... cieieveetvereeerieeiiicnersasacessnssssssesssssssmsnsoeoosmes 41.30
WATER HEATERS AND STORAGE TANKS _
Code TeQUITEINENES . oeeeeiceiet e eceieeeeceecreensaressnseesrarnrnnas neanns 4]1.45
DEfINIEION —enveiieircricatieeeiercreenrea e seasoenrnnsrnsensennsonseonsoonss &1 .04
Exemption from periodic inspection......cccoceecuemveeeeeeeeeneeirnennne 41.18
WELDED PATCHES
FIUSH vttt ee e e reemerteessrvrrerraerannnn 4217
Lapped and fIllet ... o ivreieeeeeiiveiee e ccvtresseesrenennsassenseraensenns 42,17
Vessels in petroleum refiferies. .o eisrerseeeenceneeasommmamcemnsnnsssonsens 42.50
WELDED REPAIRS AND ALTERATIONS :
ACCEPLANCE Of uueneimniiiciinciietirereeriertesirssnerseesnrstsessmmnrasnesnssssennns 42.01
Additional acceptable repair mMethods .uuveeeeiiieirecreerreereeevnvens 42.19
T ACKS iiiaiinrrereceatinirinereneessessentiensaenmnneenneseasnsnsnnsosnesnnsnsesnmnnsss 42.08
Corroded SUITACES vvvvverereeicticrevsecrersereenssrsrsnrenresnsnnns vereereenane 42.09
TIefectiVe Weld v cnivnreirrrcniersnssoerunsseesnsasssnssossnmmrenmnsssssnee 42.08
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Index
IDTES i) 1 Vi n o) o RO USRS 41.04
Flush or butt welded patehes covicieiiciciiciiirecrnrresiscrrcssssscannences 42.17
GENETal FULES. . crceerrrerrerrcrsnctitasataesicettennsensansssnassnnsnnns 42.02, 42.03
Hydrostatic test or nondestructive testing...ccvieeieiicericaracrnennees 42.05
Lapped and fillet welded patehes .ovvceeiciiccicricerecreecrasrcesssrenss 4217
NoONCOAE VESSEIS cvvvrrreceraracaracenccecseraosroanressranssanncrmrssssssssseansssesss 42.20
I U AT « v v vineecnmancrnncnasersnreassenrsessrestsstsonsonssnsncssesnensassnmssonsnssnsonns 41.56
Patches (Material) i ircereeerericerrcacrmcisssa s e e e e en v nes 42.12
Re-ending and piecing tUDes cuvrvecrcimverreccrtievisrarsarcissrecncesneenne 42.11
223 0 70 1 PSS 42.04
SEAFS cerueerieerrrrrrerscascsrosssossassanermcarsosrassnsansssrsstsstrrasossanriosressnasnes 42.18
Stress relileving OperationS. e e ceicerieemirce s ecrecrncrma s ssseanenann 42.16
TV EIAOIS uveeneeererrrrrrimearmrasmssssssraserassrassssssrassrarrasrsssbtssnsiassncsnsesnss 42.07
Welding procedUre ... cceieercerrecrcrrreararmsssasassanssensess 42.06, 42.14
WISCONSIN SPECIAL VESSELS .. cicviiciiericertcesonccsrssssssssnsanas 41.43
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